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POLAR  REGIONS/ 


Volar 


Aaurettc 


A  ounoui*  designation  for  those  putt  of  the  globe, 
included  within  the  arctic  and  antarctic  circles,  and 
consequently  occupying  a  space,  circumscribed  by  a 
circle  of  23^  degrees  of  latitude  around  each  pole. 

The  general  want  of  inhabitants,  and  the  deficiency 
of  those  products  suited  for  the  necessities  of  human 
beings,  intimate  that  the  polar  regions  were  not  do- 
signed  for  the  permanent  residence  of  man.  In  a  few 
instances,  indeed,  the  flexibility  and  hardihood  of  con- 
stitution which  enable  our  species  to  endure  the  ex- 
tremes ef  heat  and  cold  that. occur  in  the  torrid  and 
frigid  eones,  have  also  been  the  means  of  peopling,  to  a 
small  extent*  some  of  the  sterile  tracts  of  the  arctic 
lands. .  Thus  we  find  those  hardy  people  the  Esqui- 
maux, Samoides,  Laplanders,  Tchutkcni,  and  a  few 
northern  Indians  occupying,  in  scattered  hordes,  the 
otherwise  desolate  and  Arctic  portions  of  America,  Eu- 
rope, and  Asia*  Many  of  these  people  are  so  far  dis- 
tinct in  their  habits  from  the  rest  <k  the  human  race, 
that  they  live  almost  entirely  upon  animal  food,  and  in 
their  subsistence  differ  only  from  carnivorous  animals  in 
the  cooking,  or  partial  cooking,  to  which  their  provi- 
sion is  subjected  before  it  is  made  use  o£  These  scat- 
tered tribes,  which  appear  to  belong  to  some  branch  of. 
the  ancient  Tartar  stock,  are  confined  to  the  Arctic  re- 
gions, or  the  immediate  neighbourhood* 

The  Antarctic  regions,  as  far  as  we  jet  know,  and 
have  reason  to  believe,  are  entirely  destitute  of  human 
inhabitants.  None  of  the  southern  lands,  indeed,  with- 
in ten -degrees  of  the  Antarctic  circle,  yet  discovered, 
have  been  found  to  be  peopled  Those  extensive  tracta 
the  Sandwich  Land,  ana  its  probable  continuation  South 
Shetland,  do  not  appear  to  afford  a  residence  to  a  single 
human  being ;  nor  nave  the  whole  of  the  regions  within 
the  Antarctic  circle,  and  for  the  next  ten  degrees  of  la- 
titude nearer  to  the  equator,  as  far  as  can  be  ascertain- 
ed, ever  afforded,  excepting  to  a  few  adventurous  fish- 
ermen, any  produce,  wealth,  or  subsistence  to  mankind. 

With  regard  to  the  southern  polar  regions  little  how- 
ever is  yet  Known ;  the  tracks  of  few  navigators  have 


extended  to  the  Antarctic  circle,  and  no  land,  except  Polar 
two  desolate  islands,  has  yet  been  discovered  within  Rtaions. 
it  The  Terra  Australis  of  early  geographers  is  either 
wholly  a  place  of  imagination ;  or  securely  enveloped, 
probably  beyond  the  reach  of  mortals,  within  the  vast 
and  impermeable  expanse  of  the  Antarctic  ices.  Cap- 
tain Cook  (until  a  recent  expedition  fay  the  Russians, 
noticed  in  tne  appendix)  was  the  only  voyager  who  made 
any  considerable  advance  within  the  southern  frigid 
•one;  thrice  he  penetrated  its  limit,  but  observed  no  ob- 
ject of  any  interest,  excepting  the  prodigious  fields  and 
islands  of  ice  by  which  his  further  progress  was  pre* 
vented.  He  first  crossed  the  Antarctic  circle  on  the  17th 
of  Jan.  1773,  on  the  meridian  of  about  40*  east,  and  ad- 
vanced into  the  southern  frigid  xone,  which  had  hitherto 
remained  impenetrable  to  all  navigators.  He  again  ac- 
complished a  similar  advance  towards  die  pole  on  the 
20th  of  Dec.  following,  in  .longitude  147°  SO7  west, 
when  the  sun  at  midnight  waa  for  the  first  time  exhi- 
bited to  human  observation  within  the  southern  hemi- 
sphere. And  on  the  30th  of  January,  1774,  he  attained 
the  latitude  of  71°  1(X  30"  south,  being  the  nearest  ap- 
proach to  the  southern  pole  ever  effected. 
•    ♦  -  • 

Sect.  I.— Progress  tf  Discovery  in  the  Polar  Regions. 

Our  information  respecting  the  Antarctic  regions  is 
so  entirely  destitute  of  interest,  and  ia  at  the  same 
time  so  extremely  limited,  that  we  shall  take  a  hasty 
leave  of  them,  and  confine  ourselves  chiefly  to  a  view  of 
the  North  Polar  regions,  respecting  which  we  have  mum 
more  ample  information.  .  Curiosity  and  self-interest, 
the  two  fruitful  stimuli  to  investigation  and  research) 
have,  we  believe,  been  the  occasion  of  almost  all  those 
great  geographical  discoveries  which  have  not .  been 
merely  accidental.    To  the  influence  of  one  or  both  of 
these  motives,  the  whole  of  the  discoveries  made  within 
the  Arctic  circle  may  be  safely  attributed. 

Ohthere,  a  Norwegian  of  the  ninth  century,  1  man  of 
enterprise  and  wealth,  instigated,  it  would  appear,  by 
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Polar  the  first  of  these  motives,-curiosity,  undertook  a  coast- 
Bcgions.  ing  voyage  from  Drontheim  towards  the  north,  and  was 
the  first  adventurer,  of  whom  we  have  any  account,  who 
crossed  the  Arctic  circle :  his  voyage  extended  beyond 
the  North  Cape  of  Norway  to  the  entrance  of  the  White 
Sea.  Iceland  was  discovered  by  a  Scandinavian  pirate 
about  the  same  period ;  and  the  south  of  Greenland  was 
discovered  about  the  year  970,  by  one  of  the  colonists 
of  Iceland.  But  these  are  tracts  of  country  which  lie 
without  our  limits,  excepting  a  small  promontory  of  the* 
former,  and  the  northern  continuation  of  the  latter. 

The  popular  idea  of  a  northern  passage  to  India,-— 
which  was  suggested  by  John  Vaz  Costa  Cortereal,  or 
according  to  a  more  general  opinion,  by  John  Cabot, 
the  father  of  the  celebrated  Sebastian  Cabot,  about  the 
middle,  or  latter  end  of  the  fifteenth  century,— was  the 
occasion  of  a  number  of  voyages  being  undertaken  into 
the  Arctic  Sea,  from  which,  with  some  considerable  dis- 
coveries made  by  the  whale-fishers,  almost  the  whole  of 
our  knowledge  of  Arctic  lands  has  been  primarily  de- 
rived. 

Though  many  attempts  were  made  to  find  a  north- 
western or  western  passage  to  India  before  the  middle  of 
the  sixteenth  century,  there  is  no  well-authenticated  ac- 
count of  any  of  these  voyagers  having  extended  their  re- 
searches within  the  Arctic  circle.  Sir  Hugh  Willoughby, 
therefore,  who  discovered  Nova  Zembla  in  the  year 
1553,  and  perished  soon  afterwards  with  the  crews  of 
two  ships,  on  attempting  to  winter  in  Lapland,  may  be 
considered  as  one  of  the  first  discoverers  within  the 
frigid  zone.  He  was  succeeded  by  Stephen  Burroughs 
who  discovered  the  island  of  Weigats,  and  visited  Nova 
Zembla ;  and  by  Frobisher  and  several  others  in  voyages 
towards  the  north-west,  whose  researches  did  not  ex- 
tend so  fur  as  the  polar  circle.  John  Davis,  however, 
passed  this  circle  in  the  year  1585,  and  in  the  course  of 
this  and  subsequent  voyages  discovered  the  strait  named 
after  him,  and  the  greater  part  of  the  coast  on  both  sides 
of  Davis's  Strait,  as  high  as  the  latitude  of  72°  IS'  north. 
William  Barents,  a  Dutch  navigator,  discovered  Spitz- 
bergen,  together  with  Bear  or  Cherie  Island,  in  the 
year  1596,  the  investigation  of  the  coasts  of  which,  as 
far  almost  as  at  present  known,  was  completed  by  the 
English  whalers  between  1611  and  1620.  The  first 
land  seen  within  the  Arctic  circle,  on  the  east  coast  of 
Greenland,  was  by  Henry  Hudson,  in  1607,  who  dis- 
covered Youngfi  Cape,  Hold  with  Hope,  and  other  lands 
as  high  as  latitude  73°.  In  Hudson's  fourth  voyave,  in 
which  he  discovered  the  strait  and  bay  distinguished 
by  his  name,  this  brave  navigator  was  forced  by  a  mu- 
tinous crew  into  a  boat,  and,  with  eight  of  his  adhe- 
rents, abandoned  to  perish.  The  celebrated  William 
Baffin,  in  the  year  lol6,  discovered  the  bay  bearing 
his  name,  and  circumnavigated,  in  a  solitary  little  vessel, 
this  extensive  and  ice-encumbered  sea,  into  which  the 
most  adventurous  navigators  have  not  ventured  to  fol- 
low him  until  within  the  present  century. 

Considerable  navigations  of  the  Frozen  Sea,  on  the 
northern  face  of  Asia  and  Europe,  were  made  by  the 
Russians  in  16S6  and  the  ten  following  years,  in  which 
establishments  were  formed  on  the  banks  of  the  Lena, 
&c. ;  and  the  rivers  Jana,  Indighirsa,  Alasei,  Kovima, 
6Vc  were  discovered.  The  celebrated,  but  still  doubtful 
voyage  of  Semoen  Deschnew,  round  the  great  promon- 
tory of  the  Tchuktchi,  to  the  east  aide  of  Kamtchatka, 
was  undertaken  in  the  year  1648  from  the  Kovima; 
and  the  discovery  of  Behring's  Strait  by  the  navigator 
of  that  name,  was  accomplished  in  1728.  This  strait 
has  since  been  passed  by  Capt.  Cook,  who  reached  the 


latitude  70°  4V,  the  highest  ever  attained  in  that  region,  Polar 
in  the  summer  of  1778.  Capt  Gierke,  the  successor  of  Regions. 
this  extraordinary  navigator,  in  1779*  Joseph  Billings, 
in  1790,  and  Lieut.  Kotzebue,  in  18l6,  all  passed  Ben* 
ring's  Strait;  but  none  of  them  reached  the  extent  to 
which  Cook  attained.  Subsequently,  however,  in  an 
investigation  by  land,  Capt.  Cochrane,  we  understand, 
has  traced  the  whole  of  the  Tchuktchi  Noss,  and  de« 
tennined  its  peninsularity. 

•  The  greater  part,  almost  the  whole  indeed,  of  the 
northern  coast  of  Russia,  between  Archangel  and  the 
Tchuktchi  Noss,  was  traced  by  interrupted  detail  in 
the  years  1734  to  1740  by  the  Russians;  and  some 
other  researches  since  that  period,  have  been  accom* 
phshed  by  the  same  nation  in  the'  Frozen  Sea. 

The  journey  of  Hearne  to  Copper-mine  River  in 
1772,  and  of  Alexander  Mackenzie  in  1789  to  the  Fro- 
zen Ocean,  bring  us  down  to  the  period  of  the  recent 
voyages  of  Captains  Ross  and  Parry  towards  the  north- 
west* and  of  the  overland  expedition  of  Cant  Franklin. 
Some  of  the  whale  fishers  frequenting  Davis*  Strait, 
nenetrated  in  the  year  1817  to  an  unusual  height  into 
Baffin's  Bay ;  and  some  of  the  Spitzbergen  whalers  also 
penetrated  to  within  sight  of  the  ice-bound  coast  of 
East  Greenland.    This  uncommon  permeability  of  the 
polar  jces,  with  a  representation  of  one  of  the  captains 
that  a  great  quantity  of  ice  had  disappeared  out  of  the 
polar  seas,  and  that  circumstances  were  very  favour* 
ableibr  discovery,  was  the  occasion,  we  believe,  of  the 
recent  voyages  having  been  undertaken.   Captain  Ross, 
in  the  year  1818,  circumnavigated  the  Bay  of  Baffin, 
corrected  its  geography,  and  expunged  from  the  maps 
the  supposed  land  lying  in  the  centre  of  the  straits, 
called  James's  Island.  As  the  time  allowed  to  Captain 
Ross  did  not  permit  him  to  complete  the  examination 
of  this  bay,  and  as  there  appeared  to  the  government 
some  reason  to  believe,  that  Lancaster  Sound  of  Baffin 
was  an  outlet  into  the  Hyperborean  Sea,  Captain  Parry, 
well  provided  for  wintering  in  these  seas,  was  sent  out 
the  year  following  for  the  purpose  of  pursuing  this 
supposed  opening,  and  determining  its  limits  towards 
the  west.  This  was  accomplished  in  the  ablest  manner ; 
no  particular  difficulty  indeed  occurred,  until  the  expe- 
dition reached  the  longitude  of  110*  west,  but  coming 
then  on  the  coasts  of  a  large  island,  which  was  named 
Melville  Island,  the  ice  was  found  gradually  to  ap- 
proach, and  ultimately  to  form  a  junction  with  the  shore. 
After  every  exertion,  and  after  exposing  the  ships  to 
considerable  risk,  advanced  to  the  longitude  of  112°  51' 
west,  in  latitude  74°  22  north,  where  the  ice  became  an 
impervious  wall.    The  winter  now  beginning  to  set  in, 
they  returned  a  few  leagues  to  the  eastward  to  a  secure 
"place  in  Melville  Island,  which  they  named  Winter  Har- 
bour, where  they  remained  in  great  quietness  and  safety, 
firmly  frozen  up  until  the  middle  of  the  next  summer. 
Being  fairly  releaseoron  the  1st  of  Aug.  1820,  they  renew- 
ed the  attempt  to  penetrate  to  the  westward ;  but  after 
pressing  with  uncommon  perseverance  between  the  ice 
and  the  coast,  in  a  dangerous  and  dubious  channel,  as 
far  as  longitude  1 13°  46'  43"  west,  (in  latitude  74°  26' 
25",)  they  found  it  impracticable  to  proceed  farther 
and  therefore  returned  to  search  for  a  more  favourable 
situation  for  pursuing  the  investigation.    In  this,  how- 
ever, they  were  not  successful,  the  ice  forming  a  barrier 
to  the  westward  wherever  they  went    They  arrived  in 
England  in  the  beginning  of  November,  after  having 
penetrated  520  miles,  or  82^°  of  longitude  farther  to  the 
westward  than  any  former  navigator  in  this  parallel, 
and  discovered  various  barren  islands  extending  from 
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p.iur  Lancaster  Sound  to  Melville  Island:  To  the  chain  of 
Regions,  islands  they  met  with  on  the  north  side,  which  were' 
nearly  cohtinaous,  the  occurrence  of  the  open  sea, 
(wherein  they  made  such  considerable  progress  to  the 
westward)  is  to  be  attributed.  This  uncommon  degree 
of  success  called  for  further  research ;  and  Capt.  Parry, 
whose  judicious  management  of  the  people  under  his 
charge,  whose  persevering  seal  in  the  cause  had  distin- 
guished him  as  admirably  calculated  for  such  a  service, 
was  accordingly  dispatched  again  on  a  similar  service, 
and  in  a  state  of  the  best  possible  equipment,  on  the 
8th  of  May,  1881.  He  returned  safely  in  the  month 
of  October,  1828,  after  two  years  and  a  half  spent  in 
laborious  though  fruitless  exertions  to  obtain  a  pas- 
sage through  the  northern  part  of  Hudson's  Bay,  round 
the  north-eastern  extremity  of  the  American  conti- 
nent 

Captain  Franklin,  in  his  over-land  expedition  to  the 
mouth  of  theCopper- Mine  River,  obtained  the  first  accu- 
rate knowledge  of  the  American  coast  of  the  Frozen  Sea. 
His  researches  were  perfectly  satisfactory,  as  far  as  they 
extended ;  and  it  was  owing  only  perhaps  to  some  un- 
fortunate contingencies,  and  to  the  extreme  hardships 
he  encountered,  that  the  complete  design  of  his  labori- 
ous adventure  did  not  fully  succeed;  for  certainly,  as 
much  was  accomplished  as  human  perseverance  could 
encounter* 

.  A  portion  of  the  eastern  side  of  Greenland,  lying  be- 
tween the  parallels  of  72°  and  78°  north,  we  have  ob- 
served, was  discovered  by  Henry  Hudson  in  the  year 
1607 ;  but  we  have  no  record  of  any  person  having 
ever  landed  upon  this  coast,  except  Captain  Scoresby, 
Jun.  nor  have  we  any  details  concerning  it,  excepting 
what  we  derive  from  the  journal  and  researches  of  this 
navigator.  •  Captain  Scoresby,  in  his  annual  visits  to 
the  Greenland  whale  fishery,  has  at  different  times  ob- 
tamed  sight  of  this  coast,  which  for  centuries  was  sup- 
posed to  be  confined  within  an  impenetrable  zone  of  ice. 
In  the  summer  of  1822,  however,  the  first  opportunity 
for  minute  research,  compatible  with  the  leading  designs 
of  his  voyage,  occurred.  He  penetrated  the  ice  to  an 
extent  of  150  miles  towards  the  west,  as  soon  as  it  was 
possible  to  accomplish  a  passage.  On  the  7th  of  June  be 
saw  land  (the  east  coast  of  Greenland)  in  the  parallel  of 
75°,  and  remained  generally  within  sight  of  it  until  the 
36th  of  August.  During  this  interval  Captain  Scoresby, 
notwithstanding  the  arduous  duties  of  his  profession, 
and  die  want  of  proper  assistance  for  such  a  work,  ac- 
complished a  survey  of  nearly  the  whole  line  of  coast 
from  latitude  75°  to  6gp,  consisting  of  an  extent,  includ- 
ing the  various  indentations  and  flexures,  of  near  800 
geographical  miles,  t  By  this  survey,  it  was  found  that 
the  coast  was  in  general  so  totally  unlike  what  it  is  re- 
presented to  be  in  our  best  charts,  both  as  to  form  and 
position,  that  the  greater  part  of  the  land  he  visited 
and  explored  may  safely  be  considered  as  a  new  coun- 
try. Various  islands  and  inlets  were  discovered,  and 
names  were  given  to  the  most  striking  parts  of  the 
coast.  One  of  the  inlets  was  penetrated  and  examined 
by  Capt  Scoresby,  with  the  assistance  of  his  father,  to 
the  depth  of  fifty  or  sixty  miles.  Capt  Scoresby's  re- 
searches towards  the  south  were  limited  by  the  leading 
objects  of  the  voyage,  otherwise  he  had  no  doubt  of  be- 


ing  able  to  proceed  along  shore  betwixt  the  land  and     Polar 
the  ice,  had  he  had  a  justifiable  motive,  down  to  Cape    R^gta"* 
Farewell,  and  had  every  prospect  of  being  able  to  de- 
termine die  fate  of  the  ancient  Norwegian  colonies,  re- 
specting which  there  is  such  a  general  and  intense  in- 
terest 

Having  now  briefly  traced  the  progress  of  geogra- 
phical discovery  within  the  Arctic  circle,  we  shall  con- 
clude this  division  of  our  article  with  a  notice  of  the 
highest  advances  made  towards  the  north  pole. 

The  first  attempt  to  reach  the  north  pole,  of  which 
we  have  any  account,  was  undertaken  about  the  year 
1527,  at  the  suggestion  of  one  Robert  Thorne,  of  Bris- 
tol, who  proposed  the  scheme  of  the  trans-polar  passage. 
for  shortening  the  voyage  to  India.  The  result  of  this 
attempt  is  not  known.  After  this  voyage,  the  passage 
across  the  pole  was  successively  attempted  by  Barents 
in  1596,  Hudson  in  1607,  Jonas  Poole  in  1610  and 
1611,  Baffin  and  Fotherby  in  1614,  Fotherby  in  1615, 
Phipps  in  1773,  and  Bucnan  in  1818. 

The  highest  latitude  attained  by  any  of  these  navi- 
gators, it  would  appear,  did  not  exceed  81°.  Proba- 
bly Phipps,  who  penetrated  to  80°  48',  was  the  nearest 
to  the  pole.  Some  of  the  whalers,  however,  who  pur- 
sue the  Myslicetu*  in  these  frozen  regions,  have  pro- 
ceeded stifi  farther  north.  Daines  Barrington,  in  his 
discussion  of  the  question  respecting  "  the  probability, 
of  reaching  the  north  pole,"  gives  a  number  of  instances- 
of  whalers  having  attained  higher  latitudes  than  Phipps 
by  several  degrees.  But  as  his  information  was  deriv- 
ed entirely  from  oral  communications,  there  is  reason  to 
believe  that  most  of  his  examples  were  greatly  exagger- 
ated by  the  persons  from  whom  he  derived  them.  The 
closest  approximation  to  the  pole  that  is  fully  authenti- 
cated, was  doubtless  that  of  Captain  Scoresby,  Sen.  who, 
in  the  year  1806  penetrated  the  northern  ice,  a  sin- 
gle ship,  as  high  as  81°  80'  north.  J 

The  whale-fishers  almost  annually  sail  to  the  lati- 
tude of  80°,  or  8t>i0 ;  but  the  extent  reached  by  Capt 
Scoresby,  Sen.  is  very  rarely  attainable. 

With  a  view  of  encouraging  advances  towards  the 
pole,  {government  has  for  some  years  held  out  a  scale  of 
rewards  for  navigators  penetrating  to  certain  latitudes ; 
but  as  the  first  premium  is  offered  for  88°,  a  latitude 
much  too  high  for  the  commencement  of  the  scale,  it 
does  not  appear  to  have  produced  a  single  energetic  at- 
tempt 

from  the  great  severity  of  the  cold  in  the  regions 
beyond  the  80th  parallel,  the  mean  annual  temperature 
being  perhaps  20°  below  the  freezing  point,  combined 
with  the  observations  and  experience  of  many  years, 
Captain  Scoresby,  Jun.  is  of  opinion,  that  the  field  ice 
met  with  in  so  great  profusion  around  Spitsbergen  ex- 
tends (provided  there  be  no  land)  continuously  to  the 
pole.  Hence  he  conceives,  that  the  only  access  to  the 
pole  would  be  over  the  ice ;  and  he  several  years  ago 
gave  a  memoir  on  the  subject  of  the  practicability 
of  accomplishing  the  journey  on  sledges,  drawn  by 
dogs  or  rein-deer.  The  feasibleness  of  the  plan  he 
grounds  on  several  examples  of  considerable  journeys 
having  been  performed  in  this  manner  over  snow-clad 
land,  and  also  across  extensive  surfaces  of  ice,  which  in 


*  Journal  of  a  Voyage  to  the  Northern  Whale  Fishery,  to  1821. 

+  The  laborious  nature  of  thai  work  may  be  judged  of,  from  the  erreumstance  that  Captain  Seoretby's  survey  wss  founded  on  about  500 
bearings  or  angles,  betides  200  or  300  more i  far  the  deviation  sad  filiation  of  the  compass,  and  that  these  were  taken  at  50  different  stations, 
meetly  determined  astronomically. 

£  Soaesby  Wrrtfc  &«?i<m#,  rot  L  42.  . 
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Polar  patches,  occupy  the  various  clefts  in  the  sides  of  the 
Regions.  |,j]]S|  ^p  tne  mountain  summits,  or  fill  with  extended 
beds  and  mighty  glaciers  the  most  considerable  valleys. 
There  is,  indeed,  a  kind  of  majesty  not  to  be  conveyed 
in  words,  in  these  extraordinary  accumulations  of  snow 
and  ice  in  the  valleys,  and  in  the  rocks  above  rocks  and 
peaks  above  peaks  in  the  mountain  groups,  which  ap- 
pear above  tne  ordinary  elevation  of  the  clouds,  and 
extend  to  the  utmost  limit  of  vision;  and  when  you 
approach  the  shore  under  the  impenetrable  obscurity  of 
a  summer  fog,  and  the  fog  happens  to  disperse,  as  is 
often  the  case  like  the  drawing  of  a  curtain,  then  these 
interesting  lands,  exhibiting  a  strong  contrast  of  light 
and  shade,  heightened  to  the  utmost  extent  by  a  cloud- 
less atmosphere  and  powerful  sun,  burst  on  the  senses 
in  a  brilliant  exhibition,  resembling  the  production  of 
magic* 

To  this  strong  contrast  of  the  light  reflected  from  the 
snow,  and  the  deep  shade  of  the  dark  coloured  rocks, 
is  to  be  attributed  a  remarkable  deception  observed  in 
the  apparent  distance  of  the  land.  Any  strangers,  how- 
ever well  acquainted  with  other  countries,  must  be  com- 
pletely at  a  loss  when  making  the  first  attempt  to  esti- 
mate the  distance  of  any  of  the  boldArctic  Unas.  When 
at  the  distance  of  twenty  miles,  it  would  be  no  difficult 
matter,  in  situations  where  thedeception  is  the  most  con- 
siderable, to  induce  even  a  judicious  stranger  to  under- 
take a  passage  in  a  boat,  from  a  belief  that  be  was 
within  a  league  of  the  shore.  At  this  distance  indeed 
of  twenty  miles,  the  portions  of  rock  and  patches  of 
snow  are  as  distinctly  and  strongly  marked  as  would 
be  expected  at  a  fifth  part  of  the  same  distance,  t 

From  the  great  height  of  these  lands,  and  the  bril-  . 
liant  manner  in  which  the  mountains  are  sometimes  il- 
luminated, many  of  the  coasts  may  occasionally  be  seen 
at  the  distance  of  iifty  or  sixty  miles;  and  some  parti- 
cular mountains  fully  double  this  distance.  In  such 
cases,  any  extensive  snow-dad  surface  shines  with  the 
brightness  of  the  full  moon,  and  exhibits  a  colour  and 
appearance  very  similar  to  the  resplendent  face  of  that 
luminary. 


Sect.  III<— 'Hydrography* 

We  are  little  acquainted  with  the  hydrography  of  the 
polar  region*  in  general,  as  the  greater  part  of  the  sur- 
face of  the  sea  is  covered  by  an  impenetrable  body  of  ice. 
With  respect  to  theGreenJand  sea, however,  which  forms 
the  most  considerable  proportion  of  the  navigable  part  of 
the  frigid  zone,  we  are  tolerably  familiar ;  and  also  with 
that  of  Davis'  Strait  and  Baffin's  Bay.  The  Greenland 
Sea  includes  the  whole  extent  between  Greenland  and 
Nova  Zembla,  a  breadth  of  1400  miles,  and  from 
the  parallel  of  Cape  Farewell  to  an  unknown  distance 
towards  the  pole.  In  this  sea  the  nearest  approaches 
to  the  pole  are  made. 

The  Arctic  seas  are  less  salt  than  those  of  other  re- 
gions. The  average  specific  gravity  of  tropical  seas  is 
about  1.0288  4  and  of  the  Greenland  sea  about  1.0265.§ 
The  average  quantity  of  saline  matter  in  the  latter  is 
about  3.68  per  cent  s  The  difference  in  the  saline  eon- 
tents  of  the  Arctic  and  .tropical  seas  is  very  trifling :  the 
general  uniformity  may  be  attributed  to  the  perpetual 
circulation  by  currents  which  takes  place  in  the  waters 
of  the  main  ocean.    In  more  confined  seas,  however, 


where  the  sane  exchange  of  waters  does  not  take  place,'  Polar 
we  find  the  specific  gravity  greatly  reduced.  Thus,  &<9*oiu. 
while  the  lowest  specific  gravity  observed  by  Mr.  Scores- 
by  in  the  Greenland  sea  was  1.0254,  which  occurred  in 
latitude  78$  34',  Capt.  JRoss  in  Baffin's  Bav  found  it  so 
low  as  1.020;  and  Capt.  Parry,  near  Melville  Island, 
found  it  still  lower,  being  little  more  than  1.01. 

The  water  of  the  main  ocean  is  well  known  to  be  as* 
transparent  and  as  colourless  as  that  of  the  most  pure 
springs,  and  it  is  only  when  seen  in  deep  seas  that 
any  .certain  and  unchangeable  colour  appears.  The 
prevailing  colour  is  ultra-marine  blue,  differing  but 
a  shade  from  the  colour  of  the  atmosphere  when  free 
from  obscurity.  But  in  many  parts  of  the  polar  seas 
the  colour  changes  to  olive  green,  and  the  water  becomes 
extremely  turbid.  Henry  Hudson,  the  Arctic  naviga- 
tor, was  perhaps  the  first  who  noticed  this  circumstance, 
in  the  year  1607.  Captain  Parry  and  Captain  Scores- 
by  observed  the  same.    Hudson  attributes  the  turbid 

freen  colour  to  the  influence  of  the  ice;  and  Capt. 
'any,  on  first  seeing  brown-coloured  water  in  Davis* 
Strait,  considered  itas  produced  by  an  admixture  with 
rain  water.  The  true-cause,  however,  of  this  turbidity 
and  change  of  colour,  was  discovered  by  Mr.  Scoresby 
to  arise  from  an  innumerable  quantity  of  minute  medu* 
8«e  and  animalcules  contained  in  the  water.  He  found 
that  a  cubic  inch  of  the  olive-green  water  contained 
about  64  medusae.  In  this  proportion,  a  cubic  mile 
would  contain  about  23,888,000,000,000,000 1  The 
sea  where  this  water  occurred  was  above  a  mile  deep; 
but  supposing  these  animals  to  extend  only  to  the  depth 
of  250  fathoms,  the  above  number  of  onespeeies  of  ani- 
mal would  still  occur  in  a  space  of  two  miles  square,*-* 
number,  which  Mr.  Scoresby  calculates  would  have 
required  80,000  persons  to  have  started  at  the  creation 
of  the  world  to  have  completed  the  enumeration  at  the  • 
present  time.  || 

"  What  a  stupendous  idea  this  fact  gives  of  the  im-  • 
mensity  of  creation,  and  of  the  bounty  of  divine  Provi- 
dence, in  furnishing  such  a  profusion  of  life  in  a  region 
so  remote  from  the  habitations  of  men !  But  if  the 
number  of  animals  in  a  space  of  two  miles  square  be  so 
great,  what  must  be  the  amount  requisite  for  the  disco** 
loration  of  the  sea,  through  an  extent  of  perhaps  twen- 
ty or  thirty  thousand  square  miles  ?"f 

These  animals,  Mr.  Scoresby  observes,  are  not  with* 
out  their  evident  economy,  as  <m  their  existence  possi* 
bly  depends  the  being  and  preservation  of  the  whole 
race  of  mytiicde,  and  some  other  species  of  cetaceous 
animals.  For  the  minute  medusae  apparently  afford 
nourishment  to  the  seepke,  actinia,  cancri,  kckccif  and 
other  genera  -of  Mollusca  and  Aptera,  so  abundant  in 
the  Greenland  sea,  while  these  latter  constitute  the 
food  of  several  of  the  whale  tribe  inhabiting  the  same 
region  :  thus  producing  a  dependent  chain  of  animal 
life,  one  particular  link  of  wnich  being  destroyed  the 
whole  must  necessarily  perish,  ft 

Besides  these  medusae,  the  Arctic  seas  abound  with 
other  still  smaller  animals.  In  two  or  three  instances, 
Mr.  Scoresby  has  met  with  extensive  pitches  and 
streaks  of  the  aea  of  a  yellowish  preen  colour,  having 
the  appearance  of  an  admixture  with  flowers  of  sulphur 
or  of  mustard.  These -occurred  near  the  east  coast  of 
Greenland,  in  the  parallels  of  70°  and  78°  north.  Sua* 
peering  the  colouring  .matter  to  be  of  an  animal  nature* 
Mr.  Scoresby  examined  some  of  the  water  by  a  power* 
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ful  microscope,  when  his  conjectures  were  confirmed  by 
the  discovery  of  animalcules  in  immense  numbers.  The 
larger  proportion  of  these,  consisting  of  a  transparent 
substance  of  a  lemon  yellow  colour,  and  globular  form, 
appeared  to-  possess  very  little  power  of  motion ;  but  a 
part,  amounting  perhaps  to  a  fifth  of  the  whole,  were 
m  continual  action.  Some  of  these  being  seen  advanc- 
ing by  a  slightly  waving  motion,  and  others  spinning 
round  with  a  considerable  celerity,  gave  great  interest 
and  liveliness  to  the  examination.  But  the  progressive 
motion  of  the  most  active,  however  distinct  and  rapid  it 
might  appear  under  a  high  magnifying  power,  was  in 
reality  extremely  slow,  for  it  did  not  exceed  an  inch 
in  three  minutes.  At  this  rate,  they  would  require  151 
days  to  travel  a  nautical  mile.  The  condur,  it  is  ge- 
nerally believed,  could  fly  round  the  globe  at  the  equa- 
tor, assisted  by  a  favourable  gale,  m  about  a  week ; 
these  animalcules  in  still  water,  could  not  accomplish 
the  •same  distance  in  less  than  8935  years ! 

The  vastness  of  their  numbers,  and  their  exceeding 
minuteness,  are  circumstances  discovered  in  the  exami- 
nation of  these  animalcules  of  uncommon  interest.  In 
a  drop  of  the  sea  water,  examined  by  a  power  of  28.224 
(magnified  superficies,)  there  were  fifty  in  number  on 
an  average,  in  each  square  of  the  micrometer  glass  of 
il9th  of  an  inch  in  diameter;,  and  as  the  drop  occu- 
pied a  circle  on  a  plate  of  glass  containing  529  of  these 
aquares,  there  must  have  been  in  this  single  drop  of  wa- 
ter, taken  from  the.  surface  of  the  sea,  in  a  place  by  no 
means  the  most  discoloured,  about  26,450  animalcules. 
Hence,  reckoning  sixty  drops  to  a  dram,  there  would 
be  a  number  in  a  gallon  of  water,  exceeding  by  one- 
half  the  amount  of  the  population  of  the  whole  globe ! 
How  insignificant,  in  point  of  numbers,  is  man  !  What 
a  conception  does  it  give  us  of  the  minuteness  of  cre- 
ation, when  we  think  of  more  than  26,000  animals  liv- 
ing, obtaining  subsistence,  and  moving  at  their  ease 
without  annoyance  to  one  another,  in  a  single  drop  of 
water  f  The  diameter  of  the  largest  of  the  animalcules 
was  only  the  two  thousandth  of  an  inch,  and  many  only 
a  four  thousandth.  The  army  which  Bonaparte  led 
into  Russia  in  1812,  estimated  at  500,000  men,  would 
have  extended  in  a  double  row,  or  two  men  abreast, 
with  two  feet  three  inches  space  for  each  pair  of  men,  a 
distance  of  106$  English  miles;  the  same  number  .of 
these  animalcules,  arranged  in  a  similar  way  in  two 
rows,  but  touching  one  another,  would  only  reach  five 
feet  two  inches  and  a  half!  A  whale  requires  a  sea,  an 
ocean  to  sport  in ;  about  a  hundred  and  fifty  millions 
of  these  animalcules  would  have  abundant  room  in  a 
tumbler  of  water  !* 

'  In  regard  of  temperature,  the  polar  seas  present  some 
remarkable  facts.  In  situations  where  the  sea  is  per- 
petually covered  with  ice,  and  where  the  mean  tem- 
perature of  the  atmosphere  is  below  20°,  the  tempera- 
ture of  the  surface  of  the  sea,  it  might  be  reasonably  ex- 
pected, would  be  about  the  freezing  point  in  all  sea- 
sons. This-  is  no  doubt  generally  the  case ;  but  there 
are  extraordinary  exceptions,  for  in  some  situations  of 
this  description,  in  the  keenest  frosts,  and  in  the  midst 
of  ice,  the  temperature  of  the  sea,  as  high  as  the*  76th 
or  78th  parallel,  is  sometimes  8  or  10  degrees  above  the 
freexing  point. 

A  circumstance  equally  extraordinary  in  the  temper- 
ature beneath  the  surface,  was  discovered  by  Mr.  Scores- 
by  in  the  Spitsbergen  sea.    He.  found,  by  a  series  of 


experiments  commenced  in  the  year  1810,  that  in  lati-  Polar 
tude  76°  to  80°,  longitude  10b  east  to  OMtf  west,  in  *«g»oni. 
situations  where  the  surface  temperature  was  about  29°  ' 
on  descending  fifty  fathoms,  it  was  often  5%  arid  in 
some  instances  5°  higher ;  and  in  latitude  80°,  at  the 
depth  of  120  fatboms,  the  temperature  was  36°. 3,  while 
at  the  surface  it  was  only  29°. 7-  In  one  experiment, 
.  at  the  depth  of  4380  feet,  the  temperature  was  87°,  and 
in  another,  at  the  depth  of  4566  feet,  it  was  38°,  the 
temperature  at  the  surface  being  29°  and  32°.  t 
1  In  other  parts  of  the  globe  the  temperature  is  almost 
invariably  found  to  diminish  on  descending.  Within  the 
tropics,  in  the  Atlantic,  the  diminution  of  heat,  on  an 
average  of  39  observations  by  Dr.  Horner,  was  19°.i  of 
Fab.  for  68  fathoms ;  but  in  several  instances  the  dif+ 
ference  was  upwards  of  25°.  t  In  the  temperate  zones, 
the  diminution  of  heat  is  less  considerable,  but  still  very 
apparent ;  and  even  in  Baffin's  Bay  and  Barrow's  Strait, 
so  nigh  as  the  74th  or  75th  degree  of  latitude,  a  fall  of 
temperature  was  found  to  take  place  beneath  the  sur- 
face. 

The  depth  of  these  seas  corresponds,  in  a  consider- 
able degree,  both  in  irregularity  and  quantity  with  the 
height  of  the  Arctic  lands.  Hence  the  commonly  re- 
ceived opinion,  that  where  a  coast  is  mountainous  or 
precipitous  the  sea  which  washes  it  is  deep ;  and  that 
where  the  land  is  low  the  sea  is  shallow,  obtains  a  ge- 
neral confirmation.  There  are  many  exceptions  to  the 
law,  indeed,  but  not  a  sufficient  number  to  render  the 
general  fact  at  all  questionable.  Thus  between  Spits- 
bergen and  Greenland,  where  the  coast  on  both  sides  is 
high  and  mountainous,  we  find  the  sea  at  a  distance 
from  land  generally  unfathomable.  Mr.  Scoresby 
sounded  in  this  sea  several  times  with  4000,  5000, 
6000,  and  in  one  instance  with  7200  feet  of  line,  with- 
out finding  bottom ;  and  in  the  comparatively  narrow 
sea  of  Baffin's  Bay,  Captain  Ross  found  a  depth  of  1000, 
1005,  1050,  and  1070  fathoms,  at  the  respective  distan- 
ces only  of  6,  21,  24,  and  9  miles  from  the  land.  In  the 
"  Polar  Sea/'  on  the  other  hand,  near  the  North  Geor- 

fian  islands,  where  the  land  is  generally  low,  Captain 
'arry  found  the  sea  proportionally  shallow.  In  the 
sea  on  the  north  of  Russia,  where  the  prevailing  cha- 
racter of  the  land  is  low,  the  soundings  are  also  shal- 
low. 

The  effect  of  the  pressure  of  the  sea  at  the  great 
depths  to  which  some  have  sounded,  is  remarkable. 
Mr.  Scoresby  made  a  number  of  experiments  on  the 
comparative  impregnation  of  blocks  of  various  kinds  of 
wood,  of  different  forms  and  magnitudes,  by  sinking 
them  to  various  depths  from  2000  to  7000  feet.  At  the 
depth  of  about  2000  feet,  each  kind  of  wood  became 
specifically  heavier  than  water;  and  at  the  depth  of 
0348  feet,  each  kind  was  found  to  have  gained  from 
106  to  161  grains  per  cubic  inch  in  weight.  The  larg- 
est pieces  of  wood  gained  the  most  in  weight.  A  cube 
of  ash  of  four  cubic  inches  solid  content,  gained  145 
grains  per  cubic  inch ;  a  cube  of  the  same  wood  of  half 
the  bulk,  gained  137  grains ;  and  cubes  of  an  inch,  at 
different  depths  above  2000  feet,  gained  from  127  to 
135  grains  in  weight.  But  these  effects  are  not  sur- 
prising, when  we  consider  the  enormous  pressure  to 
which  the  pieces  of  wood  were  subjected.  The  weight 
of  a  column  of  sea-water  6348  feet  high,  without  al- 
lowing for  the  compression,  being  2823  lb.  or  25  cwt 
23lb.on  one  square  inch  of  surface :  hence  the  largest 


•  Jftttft.  FhtL  Joum.  St.  p.  ill.  .  +  Account  of  Arctic  Region*,  i.  187. 
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cube  made  ate  of  in  these  experiments,  though  on]  j  f  ^ 

1M  inch  in  diameter,  matt  have  been  eempressed                                 Ssct.  IYj let.  **** 

with  a  force  exceeding  19  tons !  *  The  whale  is  Ire-      _____'  ^Vi 


quently  known  to  descend  in  these  seas  to  the  depth  of      Beyondthe7«ddegree  of  south  latitudeand  the  82dde» 

800  fathoms,  or  upwards*  at  which  depth,  (the  animal  gree  of  north  latitude,  we  have  no  satisfactory  account  of 

exposing  about  1540  square  feet  of  surface,  where  the  «y  navigator  having  ever  penetrated  The  obstruction 

weight  of  water  is  about  1S7J  tons  per  square  foot,)  it  hitherto  met  with  has  not  been  land  but  ice.  Tbe  extent 

must  be  exposed  to  a  pressure  of  more  than  two  hun-  of  impenetrable  ice  is  not  similar  in  both  hemispheres, 

dred  thousand  tons, — a  pressure  which,  we  are  in*  nor  does  the  margin  of  the  polar  ice  describe  any  pa* 

formed,  exceeds  the  weight  of  sixty  of  the  largest  raDel  of  latitude,  or  even  any  regular  curve.  The  high*, 

ships  of  the  British  navy,  when  manned,  provisioned,  est  attainable  latitude  is  on  the  west  coast  of  Spitxber- 

and  fitted  for  a  six  months  cruise !  t  gen,  where  the  whale  fishers  sjmuaUy  reach  the  80th  or 

By  the  influence  of  currents,  the  waters  of  the  Arc*  8lst  degree.  The  next  highest  latitude  open  to  navigs* 

tic  seas  are  mixed  with  those  of  the  Atlantic,  and  pro-  tors  is  in  Baffin's  Bay,  where*  almost  every  summer, 

bably  circulated  through  the  greater  part  of  the  ocean,  the  76th  or  77th  parallel  is  accessible.   On  the  coast  of 

The  prevailing  current  in  the  Greenland  sea  is  towards  Nova  Zembla,  and  near  Cape  Ceverovostichnoi,  a  simU 

the  south-west,  with  a  velocity  of  five  to  twenty  miles  bur  height,  it  appears  may  be  attained.    In  all  other  si* 

per  day.  %    In  Baffin's  Bay  it  generally  sets  to  the  tuations  yet  known,  little  advance  can  be  made  beyond 

southward.    Along  the  northern  face  of  the  European  the  latitude  of  72°  or  73°.    From  careful  inspection  of 

and  Asiatic  continent,  it  is  chiefly  to  the  westward,  the  line  of  impermeable  ice,  it  would  appear  a  space 

And  in  the  Icy  Sea,  about  Behring^s  Strait,  it  is  to-  containing  near  a  million  of  square  miles  about  the 

wards  the  north-east,  with  a  velocity,  as  observed  by  northern  pole,  and  a  million  and  a  half  or  more  around 

Lieutenant  Kotsebue,  of  near  two  miles  and  a  half  an  the  southern  pole,  is  totally  unknown,  being  rendered 

boor,  j  inaccessible  to  navigators  by  an  hitherto  inannnounted 

But  many  of  these  currents  are  superficial    While  barrier  of  ice.    Some  description  of  this  ice  will  now 

the  upper  waters  of  the  Greenland  sea  are  setting  con-  be  given. 

stantiy  to  the  south-westward,  an  under  stratum  is       Several  different  kinds  of  ice  occur,  distinguished  by 

probably  setting  the  contrary  way.    On  what  other  their  thickness,  elevation,  extent,  &c*    Some  of  these 

supposition  are  we  to  account  for  the  warmth  of  the  it  may  be  useful  to  define. 

lower  water  near  Spitsbergen,  where  the  mean  temper-        An  iceberg,  or  ice  mountain,  is  a  large  insulated  peak 

ature  is  so  far  below  the  frcesing  point?  It  is,  there*  of  floating  ice ;  or  a  glacier,  occupying  a  ravine  or  val« 

fore,  highly  probable,  that  a  branch  of  the  Gulf  Stream,  ley  in  an  arctic  country. 

which  is  known  te  set  towards  the  Orkney  Islands,       KJiel4  is  a  sheet  of  ice  so  extensive,  that  ita  limits 

may  extend  its  course  to  the  coast  of  Norway,  and  be  cannot  be  discerned  from  a  ship's  mast-head, 

from  thence  deflected  towards  the  north,  until  it  is  at  m  AJioe  is  similar  to  a  field,  but  smaller,  inasmuch  as 

length  overrun  by  a  stratum  of  water,  that,  though  its  extent  can  be  seen.    This  term,  howevear,  is  seldom 

colder,  may  be  specifically  lighter.  applied  to  pieces  of  ice  of  less  diameter  thaa  half  simile. 

Such  a  transfer  of  the  cold  waters  of  the  Arctic  zone  or  a  mile. 
and  the  warm  waters  of  the  south,  is  one  of  those  beau-       Drift  ice  consists  of  pieces  less  than  floes,  of  various 

tiful  instances  of  beneficence,  which  the  economy  of  the  shspes  smi  magnitudes.  # 

globe  in  so  many  particulars  presents.    By  this  trans-       Bay  ice  is  that  which  is  newly  formed  on  the  sea. 
ftr9  the  polar  seas  are  preserved  above  the  freezing       A  hummock  is  a  protuberance  raised  upon  any  plane 

temperature,  which  prevents  the  whole  mass  of  water  of  ice  above  the  common  level* 
from  becoming  a  solid  bed  of  ice ;  while  on  the  other       A  coffin  a  submarine  hummock, 
hand  the  excessive  heat  which  the  sea  within  the  tro>       A  pack  is*  compact  body  of  drift  ke,  of  such  a  mag* 

pics  would  otherwise  attain  is  greatly  reduced  and  mo-  nituae  that  its  extent  is  not  discernible.  * 
derated.    We  see,  therefore,  why  toe  Greenland  sea,       A  patch  ia  a  collection  of  drift  ice  or  bayice>of  acir- 

in  the  meridian  where  this  warm  submarine  current  cular  or  polygonal  form*    In  point  of  magnitude,  a 

ascends,  is  navigable  to  a  greater  extent  towards  the  peck  corresponds  with  a  field,  and  a  natch  with  a  floe. . 
pole  than  any  other  part  of  the  globe ;  we  also  see  why        A  stream  is  an  oblong  collection  of  drift  ice,  the  pieces 

the  superficial  Gulf  Stream  brings  light  floating  bodies  of  which  are  continuous. 

across  the  Atlantic  to  the  British  shores,  while  at  the  .  On  t°e  freezing  of  sea- water  the  greatest  part  of  Jbe 
same  time  the  deep  current  but  of  the  Greenland  sea  at  salt  it  contains  is  deposited,  and  the  frozen  mass,  how- 
Baffin's  Bay,  carries  icebergs  and  other  heavy  bodies  to  ever  spongy,  contains  little  or  no-salt  but  what  is  aa» 
the  southward  along  the  American  coast;  and  we  also  tural  to  the  water  filling  its  pores.  The  ice. at  first 
have  an  explanation  of  the  coldness  which  prevails  at  formed  on  the  sea  is  generally  very  porous;  but,  as  it 
great  depths  in  tropical  seas,  and  the  warmth  at  like  increases  in  thickness,  it  attains  considerable  solidity, 
depths  in  the  Greenland  sea.  We  likewise  see  why  and  on  being  washed  in  fresh  water,  and  allowed  to 
the  toed  of  the  wljale,  consisting  of  animals  having  lit-  drain,  is  found  to  be  quite  free  from  salt 
tie  locomotive  powers  is  not  dispersed  into  southern  Bay  ice,  fields,  and  floes,  are  formed  upon  the  see* 
seas,  these  little  creatures  probably  possessing  sufficient  The  production  of  bsy  ice,  which  may  take  place  in  a 
instinct  to  sink  to  a  considerable  depth  in  the  sea  when  few  hours,  is  often  observed;  and  its  increase,  -until  it 
they  are  carried  beyond  their  natural  place  of  habits-  attained  the  thickness  of  seven  feet,  ||  has  been  witness* 
tion,  by  which  they  must  |be  returned  to  their  former  ed.  But  the  formation  of  fields,  which  requires,  per- 
station  by  the  reverse  action  of  the  lower  current  haps  many  years,  and  takes  place  in  situations  not  as- 

•  Acamiatf(heArctk}kgkms,ToLlp.  *03.  f  Arctic  Region* tM$Q.  $  Ibid.  i.  4. 
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Foiar     cesaible  to  navigators,  has  not  been  seen  completed*  the  surface,  must  be  1  to  8<2<+  F<m  every  solid  foot  of 

Regions.   Some  fieuk,  from  their  appearance,  ate  evidently  de*  ice,  therefore,  which  is  seen,  above  water9  in  a  masa 

rived  from  the  cementation,  by  the  agency  of  frost,  of  floating  in  the  sea,  there  must  be  at  least  eight  feet  be* 

the  pieces  of  a  closely  aggregated  pack ;  but  the  most  low.  A  cubic  inch  of  compact  ice  weighs  .231.5  grains, 

considerable  masses  appear  to  be  generated  either  in  and  a  cubic  inch  of  sea-water  at  a  freeaing  tempera* 

extensive  bays,  or  in  openings  of  the  far  northern  ice.  ture,  (specific  gravity  1.0264,  being  the  average  of  the 

These  are  first  derived  from  the  waters  of  the  ocean,  Greenland  sea,)  weighs  259.58  grama ;  the  weight  of 

but,  it  is  highly  probable,  that  they  are  indebted  for  a  ice  being  to  the  weight  of  sea-water  as  8  to  8.97  or  8 

considerable  portion  of  their  superstructure,  to  the  an-  to  9  nearly. 

nual  addition  of  the  whole  or  part  of  their  burden  of  The  ice  usually  first  met  with  by  navigators  is 

snow.    Icebergs,  on  the  other  hand,  appear  to  be  in  drift  ice,  or  bergs;  fields  and  floes  are  generally  found 

general  derived  from  the  glaciers  generated  on  the  land  in  the  interior  ice,  sheltered  from  the  action  of  anjf 

between  the  mountains  on  the  sea-coast,  and  are  con-  swell. . 

sequent!?  the  product  of  snow  or  rain  water.    But  some  Drift-ice  occurs  of  almost  every  variety  of  size,  thick* 

icebergs  may  possibly  be  formed  in  narrow  coves,  and  ness,  and  possible  shape.    At  a  little. distance  from 

deep  sheltered  bays,  in  any  of  the  polar  countries,  the  main  ice,  there  is  usually  a  quantity  of  scattered 

where  the  set  of  the  current,  or  prevailing  winds,  has  fragments,  the  ruins  of  larger  masses,  in  a  state  of  die* 

not  a  tendency  to  dislodge  them.    And  it  is  not  im*  solution  by  the  washing  of  the  sea.    Though  of  a  de> 

probaole,  that  a  continent  of  ice-mountains  may  ex*  scription  not  to  be  compared  with  the  beautiful  ex* 

ist  in  regions  near  the  poles  yet  unexplored,  the  nu-  tent  and  appearance  of  fields,  or  the  grandeur  of  kev 

cleus  of  which  may  be  as  ancient  as  the  earth  itself,  bergs,  yet  the  drift-ice  is  an  object  of  much  interest, 

and  its  increase  derived  from  the  sea  and  atmosphere  and  particularly  on  account  of  the  infinite  variety  of 

combined.                                                                    .  curious  and  amusing  shapes  which  it  assumes.    The 

The  sea  is  liable  to  freeze,  in  sufficiently  low  temper*  most  remarkable  of  these  are  formed  in  pieces  wherev 
attires,  not  only  near  land  and  in  still  water,  but  on  the  on  small  separate  bases,  are  reared  prodigious  blocks 
face  of  the  northern  ice,  where  it  is  exposed  to  the  of  ice,  the  original  production  of  enormous  pressure ; 
swells  of  the  Atlantic.  Its  extension  in  such  situations  is  but  from  the  detrition  of  sea-water,  in  high  winda 
liable  to  be  checked  by  strong  winds,  bringing  a  heavy  and  heavy  swells,  these  perhaps  shapeless  and  unin* 
sea  in  amongst  it;  but  even  under  such  circumstances  teresting  masses  become  such  exact  resemblances  of 
it  has  been  observed  to  increase  to  such  a  thickness,  as  animals,  or  works  of  art,  that  they  force  themselves  on 
to  be  capable  of  stopping  the  progress  of  a  ship  with  a  the  attention  of  the  most  vulgar  and  incurious.  Re*  « 
brisk  wind.  Ice  tfuia  formed  is  reduced  by  the  motion  semblances  of  bears,  sometimes  elevated  on  pedestals, 
into  small  masses,  which,  being  hustled  together,  be-  antique  tables,  surrounded  with  fringes  of  Isrge  sta* 
come  rounded,  and  have  their  edges  turned  up  in  resem-  lactites  of  crystalline  ice,  raUossal  busts,  resembling  the 
blance  of  cakes.  These  masses  have  in  conseauenee  ob-  monuments  of  Easter  Island,  vases,  heada  of  different 
tained  the  name  of  pancake  ice.  At  the  first  tnese  cakes  animals,  and  various  pieces  of  almost  perfect  statuary, 
are  extremely  small ;  but,  as  they  acquire  thickness,  a  are  not  unfrequently  seen ;  and  tables,  or  roofs  of 
number  of  them  combine  together,  and  form  larger  vast  magnitude,  supported  by  Ionic  columns  and  Go* 
cakes ;  these,  again,  form  to  still  larger  masses,  until  thic  arches,  the  former,  consisting  of  capitals  with 
they  attain  the  breadth  of  several  feet,  or  even  yards,  ovalo,  astragal,  and  other  mouldings,  and  portions  of 
In  calm  sheltered  situations,  on  the  other  hand,  the  the  shafts  founded  on  bases  rendered  invisible  by  sub- 
product  of  the  bay  ice  is  in  extensive  unbroken  sheets  mersion  in  the  sea, — with  other  architectural  forms  of 
of  a  smooth  and  regular  surface.  astonishing  precision,  have  been  observed  by  adven* 

The  ice  of  fields  and  of  bergs  is  the  most  transpa-  turers  to  the  polar  seas.  Some  of  these  figures  are  occ*> 

rent.    It  occasionally  resembles  the  purest  crystal;  sionally  reared  to  the  height  of  forty  or  fifty  feet;  and 

and  has  been  constructed  into  lenses  capable  of  burn-  some  of  them  have  been  calculated  to  weigh  200  or  800 

ing  wood,  firing  gunpowder,  and  melting  the  more  tons.  The  architectural  specimens  see^n  the  most  extrsj- 

easily  fusible  metals.  *  ordinary,  as,  in  an  infinite  variety  of  shapes,  the  forma 

.    Though  new  ice  and  that  of  fields  or  bergs  differ  of  animals  and  simple  works  of  art  must  evidently  oc- 

very  considerably  in  appearance;  the  former  being  cur  occasionally ;  but  the  occurrence  of  Ionic  column*, 

white,  partly  opaque,  and  the  latter  blackish,  or,  when  with  regular  mouldings,  might  be  questioned,  were 

in  large  masses,  greenish,  and  transparent ;  yet  the  we  not  able  to  account  for  their  formation.    A  mate 

density  of  all  kinds  is  very  nearly  equal  of  ice  of  this  description,  which  was  recently  seen  ill 

The  highest  specific  gravity  observed  by  Mr.  Scores*  the  Greenland  jea,  consisted  of  an  immense  table  of 

by,  in  a  number  of  careful  experiments,  was  0.925,  ice,  supported  on  a  submarine  base,  by  round  columns, 

and.  the  lowest  0.915;  snow-water,  temperature  82°  with  excellent  capitals  and  regular  mouldings.     Its 

being  1 .000.    But,  compared  with  sea~wat*r  from  the  formation  is  thus  described  by  the  person  whe  saw  it 

foast  of  Spitsbergen,  temperature  35° ;  the  specific  and  made  a  drawing  of  it  at  the  time,  for  which  lie  had 
gravity  of  ice  ia  0.900  and  0.894.  As  such,  when  ice  ample  opportunity,  as  the  ship  lay  nearly  becalmed 
is  afloat  in  the  sea,  the  proportion  above  to  that  below    near  it  for  a  considerable  interval.    It  was  a  vast  block 

Seortsby's  Arctic  aTsjfsx,  voL  i.  B> 


weight  in  water  of  the  load  singly,  showed  the  difference  between  the  weight  of  the  toe  and  an  equal  bulk  of  water ;  consequently ,  this  dif- 
ference, added  to  the  weight  of  the  ice  hi  air,  aflbrded  the  weight  of  an  equal  bulk  of  water  t  and  the  comparison  of  the  two  latter  weights 
wave,  in  the  utaal  way,  the  speoifle  gravity  of  the  ke.  (See  Account  Arctic  Region,  *oL  i.  p.  89.)  The  method  employed  in  the  discovery 
*etssi*  on  the  other  bead,  w«*  by  cutting  a  piece  of  ice  in  the  form  of  .a  robs,  and  measuring  the  ptopoftkp  spots  water  when  afloat.  The 
^discrepancy  of  the  result*  show  the  inaccuracy  of  the  process. 
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Polar  of  ice,  perhaps  140  feet  long,  (the  part  above  water,)  The  hummocks  often  reach  the  height  of  SO,  40,  or  Polar 
Region*  ft„d  1$  broad.  The  base,  which  was  invisible,  was  even  -5Q  feet.  The  average  thickness  of  heavy  fields  R^100** 
probably  much  more  extensive.  The  tabid,  ov  roof,  may  be  stated  at  about  20  feet,  though  some  are  con- 
consisted  of  rough  fractured  ice,  covered  with  snow ;  siderably  thicker,  and  formed  of  the  most  solid  ice. 
the  columns  were  of  solid  grey  ice,  and  the  arches  be*  The  general  appearance  of  a  heavy  field  of  ice  is  bold, 
tween,  of  six.  or  eight  feet  elevation  above  the  water,  striking,  and  picturesque, particularly  early  in  summer 
and  perhaps  ten  feet  span.  The  columns  were  three  in  or  spring,  before  the  melting  of  the  snows ;  but  after 
number.  The  original  form  of  this  mass,  it  is  presom-  the  commencement  of  the  rains  and  fogs  of  July,  the 
ed,  was  that  of  a  high  irregular,  but  flattish  hummock,  sharp  elevated  hummocks  become  rounded  and  redu- ' 
raised  upon  a  large  and  ponderous  base.  It  had  been  ced,  the  snow  wastes  from  the  surface,  and  replaces 
exposed  to  a  considerable  sea,  by  which  the  roof  had  the  elegant  whiteness  with  patches  of  naked  ice  and 
been  greatly  undermined  on  all  sides,  and  at  length  pools  of  water,  and  in  many  fields  exhibits  a  disagree* 
perforated  in  two  places,  a  circumstance  which  often  oc-  able  dirty  surface,  arising- from  a  deposition  of  mud  or 
curs.  As  detached  pieces  of  ice  frequently  turn  round,  earth,  which  had  been  concealed  by  the  covering  of 
as  on  a  centre,  by  the  action -of  the  wind,  waves,  and  snow.  Thus  the  fields  met  with  near  the  arctic  circle 
other  pieces  in  passing  them,  the  irregular  blocks  sup*  appear  about  the  end  of  summer  to  be  rapidly  wasting ; 
porting  the  roof  of  this  piece  of  architecture,  appeared  but  those  of  high  latitudes,  not  being  subjected  to  such 
to  have  been  rounded  by  uniform  attrition,  whilst  re-  a  high  temperature,  are  probably  little  reduced.  In- 
volving so  as  to  form  these  blocks  into  three  columns,  deed  such  of  the  water  as  remains  on  these  fields,  to- 
After  this  was  accomplished  it  had  got  intosmpother  sea,  gether  with  all  the  snow  that  escapes  dissolution,  adds, 
but  had  yet  been  subjected  tothe  action  of  a  sKghtlv  ruf-  by  its  conglaciation  on  the  return  of  frost,  to  the  thick- 
fled  surface,  so  as  tohollow  out  the  columns  neartne  le-  hess  of  the  field.  The  picturesque  quality  of  ice-fields 
vel  of  the  sea;  but  some  part  dfthe  roof  being  too  much  arises  from  the  numerous  and  diversified  form  of  the 
undermined  had  been  broken  off,  by  which  the  centre  hummocks — from  the  brilliant  covering  of  snow,  deli- 
of  gravity  was  changed  so  as  to  raise  the  columns  and  cately  shaded  with  blue  in  every  cavern  and  recess — 
roof  about  six  or  eight  inches.  The  slight  waves  now  together  with  the  prodigious  extent  of  their  surfaces, 
operating  in  a  different  place  would  reduce  the  columns  and  the  contrast  they  form  with*  the  darkness  of  the 
below  more  than  they  were  above,  and  consequently  adjoining  waters. 

leave  a  moulding;  a  second  loss  of  weight  from  the  '    Icefields,  notwithstanding  their  vast  extent  of  sur- 

roof,  which  is  continually  happening  in  such  kinds  of  face,  and  deep  immersion  in  the  sea,  are  liable  to  a  va- 

ice,  would  elevate  the  roof  a  few  inches  more,  and  give  riety  of  motions  dependant  on  currents,  winds,  and  the 

rise  to  a  second  moulding.    In  this  way,  or  somewhat  contact  of  other  ice.    Currents  are  sometimes  so  ex* 

in  this  way,  there  is  no  doubt  but  the  piece *of  ice  in  tremeiy  superficial,  that  bodies  floating  at  different 

Suestion  had  been  sculptured  into  the  remarkable  form  depths  will  be  differently  affected  by  their  influence ; 

tat  it  bore.  thin  ice  will  be  carried  by  them  with  considerable 

•  The  construction  of  the  table,  a  form  that  likewise  speed,  while  thick  or  heavy  ice  is  not  sensibly  moved 
frequently  occurs,  admits  of  an  easy  explanation.  In  by  them.  Most  generally,  however,  the  action  of  cur* 
this  kind  of  figure,  the  stalk  is  often  elegantly  formed,  rents  extends  beyond  the  depth  at  which  field-ice 
and  perfectly  circular.  The  detrition  of  the  sea,  to  floats,  and  consequently  operates  on  all  kinds  of  ice  of 
which  it  is  exposed,  washes  away  the  ice  above  the  this  and  inferior  thickness  in  a  uniform  manner.  The 
level  of  the  water,  and  undermines  the  top.  The  oc-  influence  of  the  wind  over  ice,  however,  is  extremely 
casional  revolution  of  the  mass,  meanwhile,  exposes  unequal.  The  heaviest  fields  obey  its  impulse;  and 
•every  part  progressively  to  the  action  of  the  waves,  and  all  ice  acquires  a  motion,  which  increases  as  the  thick- 
thus  produces  a  stem  of  a  cylindrical  form.  When  these  ness  of  the  ice  diminishes.  Besides  the  motion  in  the 
tables  become  too  heavy  for  the  diminishing  stem,  the  direction  of  the  wind,  large  sheets  of  ice  are  subject  to 
top  breaks  off,  and  leaves  the  ruin  of  the  former  struo-  a  revolving  motion,  arising  from  the  pressure  of  thin* 
4ure  an  uninteresting  and  perhaps  shapeless  mass.  ner  ice,  or  ice  having  a  greater  velocity  on  the  sides. 

And  every  kind  of  motion  is  modified  by  the  dimensions 

•  Drift  ice  is,  in  general,  merely  the  ruins  of  larger  and  form  of  the  mass  of  ice,  the  largest  pieces  drifting 
•masses ;  it  is,  therefore,  necessary  that  we  should  give  the  slowest,  and  pieces  of  a  circular  form,  or  having 
*ome  description  of  fields  and  floes,  the  source  from  equal  diameters,  the  most  directly  to  leeward.  A  long 
'whence  drift  ice  is  chiefly  derived.  Occasional  masses,  slip  of  ice  seldom  moves  in  the  way  of  the  wind,  un- 
indeed,  are  the  fragments  of  icebergs,  but  by  far  the  less  its  axis  happen  to  lie  parallel  to,  or  directly  across 
greater  proportion  is  the  product  oHMd  ice.  the  course  of  the  wind.     But,  like  a  ship,  being  in- 

Ice-fields  are  common  in  the  Greenland  Sea.    They  clined  to  move  fn  the  line  of  its  longer  axis,  its  true 

occur  there  in  immense  numbers,  «nd  of  vast  majrni-  course  is  always  found  between  that  line  and  the  dt» 

•tad*.    On  inspection  from  a  sbicTs  mast-head,  they  rection  of  the  wind. 

appear  to  be  interminable  sheets  or  ice.  They  are  oft-  These  various  motions  of  the  ice  prevent  it  from  drift- 
en  met  with  of  the  diameter  of  20  or  SO  miles ;  and  in?  quietly  in  a  body.  They  give  rise,  therefore,  to  per. 
when  in  a  state  of  such  close  combination  that  no  in-  tit?  separations  and  openings,  and  frequently  bring  the 
terstice  can  be  seen,  they  sometimes  extend  to  a  length  largest  masses  into  contact.  When  fields  that  have 
of  fifty  or  even  a  hundred  miles.  Their  edges,  from  different  motions  thus  meet,  they  perhaps  come  in 
'frequent  contact  with  one  another,  are  often  rugged,  contact  with  a  velocity  of  more  than  a  hundred  feet 
bluff,  and  hummocky.  The  margin  is  a  aig*zag  or  wav-  per  minute,  and  produce  a  most  tremendous  shock, 
ing  line,  full  of  indentations  and  projecting  points.  The  effect  of  impulsion,  indeed,  from  a  body  calculated 
The  surface  of  some  fields  is,  here  and  there,  regular  not  unfrequently  to  weigh  more  than  ten  thousand 
and  smooth,  for  an  extent  of  thousands  of  acres ;  but  millions  of  tons,  is  scarcely  within  the  power  of  imagi- 
^nost  commonly  it  is  diversified  with  numeroua  hum-  nation  to  conceive.    The  weaker  field  is  crushed  with 

jnocks,  either  insulated  or  forming  ridges  and  chains,  a  frightful  noise;  sometimes  the  destruction*  is  mutual; 

3  .+-'-. 
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Polar     nieces  of  huge  dimensions/  and  of  the  weight  of  many-  rest  of  the  crew  in  general  haying  left  the  ship  in  the     Polar 

Ji«fgtope>  hundreds,  sometimes  thousands  of  tons,  are  piled  upon  boats.   The  ship  was  a  quarter  of  an  hour  from  being   Regions*: 

— ~-^-~  ifo  topf  woile  similar  masses  ere  forced  underneath,  store  to  the  time  of  her  falling  over*  ^ 

All  intervening  substances  are.  of  course*  either  crush*        The  ice  had  now  stopped,  running ;  but  in  about 

ed  to  atoms,  or  buried  in  the  ruins  of  the  opposing  three  quarters  of  an  hour  afterwards  a  fresh  crush  enso« 

fields*    When  the  ships  of  the  whale-fishers,  who,  for  ed<  The  first  run  was  at  the  rate  of  three  or  four  knots ; 

weeks  and  months  together*  during  storms  and  the  the  second  was  nearly  as  fast.    In  a  few  minutes  it 

densest  fogs,  brave  continually  these  dangers/ get  un-  again  reached  the  ship,  filled  up  the  hole  of  water,  and 

fortunately  involved  between  these  opposing  fields,  their  forced  her  out  of  sight  under  the  land  ice*     In  the 

destruction  is  inevitable.    Sometimes  they  are  crushed  course  of  ten  or  fifteen  minutes  after  this,  the  Ocean 

to  nieces, — occasionally  they  are  divided  in  two*  the  was  caught  by  the  crush,  and  pressed  on  the  broadside 

deck  and  masts  from  the  hold — perhaps  they  are  cast,  and  on  the  bow,  so  that  she  burst  open ;  the  masts  fell,  . 

like  one  of  the  hummocks,  upon  the  surface  of  the  and  in  twenty  minutes  after  the  first  of  her  receiving  * 

field-— or  sunk  and  forced  beneath,  and  carried  immc-  the  crush,  she  was  overrun  by  the  ice,  and,  for  the 

diately  out  of  tight.    By  such  irresistible  pressure*  time,  totally  disappeared.     Both  of  these  ships  crews 

ships  to  the  amount  of  15  or£0  have  been  crashed  in  all  escaped  and  took  refuge  in  some  ships  that  were  , 

one  season.    As  it  will  tend  to  illustrate  the  subject,  preserved.    This  was  on  Friday;  some  of  the  people 

we  shall  give  a  description  of  one  of  these  calamities  were  in  tents  until  the  Sunday  following  before  they 

which  overtook  the  whale-fishers  who  were  pressing  got  on  board  any  ship* 

into  Baffin's  Bay  in  the  year  1819*  On  the  11th  of  the  same  month  the  Equestris  and' 

These  ships,  endeavouring  to  penetrate  betwixt  the  Sisters,  lying  in  the  same  dock  in  the  land  ice,  a  little 

lead  ice  and  contiguous  floes  to  the  westward,  were  to  the  southward  of  the    Samuels,  were  wrecked* 

enveloped  by  the  dosing  of  the  ice.    For  their  eecuri*  About  four  o'clock  in  the  afternoon  the  press,  took 

ty,  they  were  all  lodged  in  the  land  ice  in  docks,  or  place,  and  never  stopped  until  the  Equestris  passed  fair* 

lanes,  sawed  out  of  the  ice. '  The  Samuels,  of  Hull,  ly  over  the  Sisters,  and  buried  her  in  the  waters*    The 

among  several  others,  was  thus  situated,  in  a  dock  340  crush  then  ceasing,  the  Equestris  righted ;  but,  in  a 

yards,  from  the  edge,  which  had  been  cut  with  im-  very  few  minutes,  the  run  recommenced,  and  the  sea- 

mense  labour  out  of  ice  5  to  9  feet  in  thickness.    The  ward  floe  penetrated  her  broadside,  carried  away  all 

Ocean,  another  Hull  whaler,  was  near  the  Samuels*  her  masts,  and  actually  forced  the  cables  and  other 

The  wind  had  been  a:  moderate   breeze  from  the  stores  out  of  the  gunroom,  through  the  side  of  the  ship 

W.  S.  W.  in  the  morning  of  the  1 6th  of  July,  the  wes>  Jipon  the  ice.    She  was.  in  fact,  completely  crushed  to 

tber  hasy.     The  exterior  edge  of  the  Samuels  dock  pieces. 

was  yet  unbroken;  and,  though  .heavy  crushes  had  Out  of  all  the  ships  that  were  wrecked,  only  one  man. 
occurred  to  the  southward,  no  alarming  pressure  had  lost  his  life;  and  he  did  so  in  consequence  of  exposure, 
been  experienced  by  this  ship.  Towards  noon  the  wind  in  a  fit  of  drunkenness,  after  the  ship  was  lost 
freshened,  and  soon  blew  a  very  hard  gale.  About  half  The  fatal  error  with  these  ships  seems  to  have  been 
past  eleven  in  the  forenoon,  the  captain,  (with  the  chief  their  adhering  to  the  land  ice,  and  relying  .on  their 
mate,  and  second  mate  of  the  .Samuels)  went  down  to  docks  cut  in  it;  as  all  the  ships  that  kept  to  the  west- 
breakfast,  the  ice  being  at  rest,  and  no  appearance  of  ward,  among  the  loose  ice  and  distant  floes,  were  pre* 
danger  any  more  than  there  was  from  the  beginning*  served.  One  old  vessel,  capable  of  sustaining  no  con* 
Asthe  second  mate  went  upon  deck,  the  officer  on  watch  siderable  pressure,  had  never  a  dock  cut  out  at  all ;  she 
called  down  the  companion,  "  I  am  afraid  there  is  go*  was  driven  about  almost  entirely  at  the  caprice  of  the 
ing  to  be  a  very  heavy  press."  On  which  the  captain  winds,  and  at  the  mercy  of  the  ice,  and  sustained  no 
and  mate  hastened  on  deck,  and  found  that  the  western  damage.  She  indeed  appeared  to  be  in  such  danger 
floes  had  joined  the  land  ice,  and  were  rapidly  making  that  the  crew  left  her,  and  took  their  clothes  to  the  ice; 
an  impression  on  them.  The  stern  rope  was  let  go,  and  but,  in  doing  so,  some  of  them  lost  their  property— the 
an  attempt  made  to  force  the  ship  out  into  a  small  basin  ship  drifting  so  fast  from  them,  as  to  oblige  them  to 
of  water  to  the  northward.  But  before  she  was  half  desert  their  clothes  to  regain  her. 
way  out,  the  floes  were  in  contact  with  the  exterior  of  Hard  and  impenetrable  as  the  ice  of  fields  is,  it  is 
the  dock.  In  about  ten  minutes -from  leaving  the  ca-  incapable  of  sustaining,  without  fracture,  the  operation 
bin,  the  floes  had  over-lapped  the  land  ice,  and  come  of  a  grown  swell.  A  considerable  lipper,  or  even  short 
in  contact  with  the  vessel.  The  pressure  broke  away  the  sea,  may  act  against  a  field  without  producing  any  ef« 
leeside  of  the  dock,  forming  an  angle  in  the  ice  just  in  feet  upon  it;  but  a  grown  swell,  though  so  low  as 
the  midships  of  the  vessel,  which-  at  once  penetrated  the  scarcely  to  be  perceptible  in  open  water,  frequently 
aide  of  the  ship  with  a  hole  of  Shirty  feet ;  the  ship  breaks  up  the  largest  fields,  and  converts  them  into  floes 
then  forging  Mead,  being  under  all  sails,  fell  into  the  and  drift  ice,  in  the  space  of  a  few  hours ;  while  fields 
basin  of  water  to  leeward,  and  then  heeled  down  on  composed  of  bay-ice  or  light  ice,  which  is  more  flexible,, 
one  side*  On  this  the  mate  ran  into  the  cabin  with  endure  the  same  swell  without  any  destructive  effect. 
the  hope  of  saving  the-  papers,  along  with  the  master  The  invariable  tendency  of  the  ice  of  the  Greenland 
of  the  Ocean,  who  was  on  board.  They  seised  on  sea  to  drift  to  the  south-westward,  U  the  occasion  of 
acme  trifling  articles,  and  Captain  Cousins  escaped  great  numbers  of  fields  being  annually  destroyed* 
with-  the  assistance  of  a  rope,  handed  by  some  men  on  They  have  frequently  been  observed  to  advance  a  hun- 
deck  out  of  the-  companion.  But  on  the  mate's  at-  dred  miles  in  this  direction,  within  the  space  of  a 
tempting  to  get  up,  the  ship,  being  on.  her  broadside,  month;  and  sometimes  under  strong  northerly  gales 
the  water  pouring  down,  forced  him  back ;  he  then  ran  they  have  been  known  to  perform  the  same  distance 
to  the  cabm  window,  and  forcing  it  out  with  his  feet,  in  a  week.    On  emerging  from  amidst  the  smaller  ice, 


_  rled  up  on  the  quarter  or.  side  of  the  ship,  where  which  before  sheltered  them,  they  are  soon  broken  up 
he  found  his  master  just  climbing  the  bulwark  to  the  by  the  swell,  converted  into  drift  ice  and  eventually 
same  position.    Here  they  remained  some  time;  the    dissolved*    The, places  of  such  are  uniformly  filled  up 
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Polar      by  other  fields  from  the  netti),  which  affords  on  inex*  of  basakie  character,  particularly  when  the  berg  nih    !W 

lUgim*.   haustible  supply.  a  state  of  dissolution.    They  possess  a  degpee  of  efful*  **» 

Besides  the  ices  already  described,  the  floating  iceberg  gence  which  renders  then  distinguishable  ufthe  dark- ' 

remains  to  be  considered.    The  fixed  iceberg,-  or  gla-  eat  night,  and  is  a  providential  property,  by  which  the 

cier,  is  the  parent  of  these  considerable  islets.    Few  of  danger  to  the  navigator  is  greatly  diminished.     Hence 

them  occur  in  the  Spitsbergen  sea,  and  these  only  of  icebergs  occurring  singly,  hare  seldom  been  prodoc* 

inferior  magnitude:  but  on  the  east  coast  of  Greenland,  tive  of  shipwreck:  but  when  they  occur  ifc  extensive 

in  Baffin's  Bay,  Davis's  Strait,  with  the  adjoining  seas,  chains,  as  is  sometimes  the  ease  in  the  mouth  of  Davis* 

end  also  in  many  parts  of  the  Antarctic  regions,  they  Strait,  they  become  extremely  ♦dangerous,  so  that  seve* 

are  met  with  in  vast  numbers,  and  of  a  prodigious  sixe*  ral  fatal  accidents  have  happened,  by  vessels  getting 

A  floating  object  of  such  magnitude  as  the  iceberg,  involved  among  them  in  the  night,  during  storms, 
naturally  attracts  the  attention  of  navigators.  They  lee,  of  the  most  solid  texture,  becomes  extremely 
are  described  by  Ellis,  Frobisher,  Middleton,  Rosa,  brittle  after  being  for  some  time  exposed  te>  a  tern* 
Parry,  Scoresby,  and  others.  Captain  Middleton  de-  perature  a  few  degrees  above  the  treesing.  It  re- 
scribes  the  occasional  size  of  bergs  as  being  three  or  solves  itself  into  prismatic  columns;  and  when  these 
four  miles  in  circumference,  and  100  or  ISO  fathoms  happen  to  be  vertical  in  their  position,  they  are  liable 
thick ;  and  Ellis  and  Frobisher  mention  icebergs  of  to  be  separated  by  the  slightest  blow.  Icebergs,  io 
still  greater  thickness.  Captain  Ross  saw  many  in  this  state,  on  being  struck  by  an  axe,  for  the  purpose 
Baffin's  Bay  and  Davis's  Strait  of  above  100#  feet  in  of  placing  a  mooring  anchor,  have  been  known  to  rend 
diameter,  and  he  mentions  several  being  seen  aground  asunder,  and  precipitate  the  thoughtless  seamen  into 
in  250  fathoms  water.  He  describes  one  in  particular  the  yawning  chasm:  occasionally  the  berg  is  divided 
that  was  aground  in  61  fathoms,  the  diameter  of  which  by  the  stroke,  and  the  two  masses  hurled  apart  with 
was  4169  yards  by  8689  yards,  its  height  51  feet,  and  a  prodigious  crash,  overwhelming  boats  and  men  amid 
calculated  weight  1. £92,397.673  tons.    Captain  Parry  its  ponderous  mine. 

'describes  an  iceberg  that  was  140  feet  high,    and        In  this  state,  indeed,  the  fragility  of  ice  is  such,  tint 

aground  in  120  fathoms:  he  saw  some  others  that  bergs  often  break  in  detached  portions  spontaneously; 

were  from  150  to  200  feet  above  the  level  of  the  sea;  so  that  not  only  a  blow  with  an  edge  tool,  but  the 

and  one  that  Was  aground  near 'the  river  Clyde,  above  slightest  vibration  in  the  air,  may  hasten  ita  separation, 

two  mile*  long,  which  had  been  seen  by  Captain  Ross  Hence  the  Greenlanders,  who,  from  fatal  accidents 

two  years  before.  happening  among  them  from  this  cause,  are  well  aware 

In  some  parts  of  Davis's  Strait  and  Baffin's  Bay,  ice-  ef  the  danger,  allow  no  sound  to  escape  them  when 

bergs  occur  in  great  numbers.    Captain  Parry  saw  passing  an  overhanging  iceberg;  bat  if  thejr  have  oc- 

€2  urge  ones  at  a  time,  in  latitude  70°;  Captain  Ross  casion  to  speak,  it  is  always  done  in  a  suppressed 

at  least  700,  great  and  small,    at  once ;    and  Mr.  whisper.    Hans  Egede  Saabye,  who  was  missionary  in 

Scoresby,  on  the  eastern  coast  of  Greenland,  counted  Greenland  in  the  years  1770  to  1778,  mentions  in  his 

above  500  at  once,  of  which  scarcely  any  was  less  than  journal  some  remarkable  instances  of  the  separation  ef 

the  hull  of  a  ship ;  and  about  a  hundred  of  them  ap-  icebergs  by  the  vibration  of  the  air.    He  states,  that 

Kared  to  be  as  high  as  a  ship's  mast-head,  or  100  in  the  neighbourhood  where  he  resided,  and  during 

*t    Some  were  twice  this  height,  and  several  hun-  his  stay  in  Greenland,  seven  persons  perished  in  a  boat 

dreds  of  yards  in  extent    In  die  Antarctic  regions,  by  the  fall  of  an  iceberg,  which  appeared  to  have  been 

they  have  been  seen  in  equal  numbers,  and  of  similar  accelerated  by  a  noise  made  by  a  lad,  who  wantonly 

'magnitude.    Captain  Cook  met  with  many  that  were  struck  the  skin  stretched  over  the  boat  with  a  piece  of 

one  or  two  miles  in  extent,  and  upwards  of  100  feet  wood.    The  act  was  observed  by  a  Greenlander,  who 

fAtove  the  surface  of  the  sea.    On  one  occasion  186  was  near  the  boat  at  the  moment  in  his  kaijak:  be 

were  seen  at  the  same  time  from  the  mast-head,  of  stated  that  the  sound  arising  from  the  blow  on  the 

which  none  Was  less  than  the  hull  of  a  ship.  tense  skin,  was  reverberated  from  the  summit  of  the 

Icebergs  exhibit  an  infinite  variety  of  forms.  Some  berg,  and  instantly  the  fall  of  ice  took  place.* 
have  regular  flat  surfaces;  but  most  generally  they  The  noise  of  a  falling  iceberg  resembles  peals  of 
have  one  or  more  acute  peaks,  and  occasionally  exhibit  thunder,  which  is  echoed  from  berg  to  berg,  and  from 
the  most  extraordinary  and  fantastic  shapes.  They  mountain  to  mountain,  to  an  astonishing  extent  The 
have  often  been  seen  completely  perforated,  or  con-*  effect  on  the  sea  is  extraordinary.  The  waves  produced 
taining  vast  caverns,  or  having  such  deep  clefts  or  by  it  overwhelm  every  neighbouring  object,  and  fire- 
chasms  in  the  most  elevated  parts,  as  to  exhibit  the  ap*  quently  break  up  extensive  floes, 
pearance  of  several  distinct  spires.  The  north  polar  ice,  chiefly  consists  of  fields,  floes, 

The  colour  of  icebergs  Varies  according  to  their  so-  and  drift  ice.    The  outline  pursued  by  it  is  determine 

lidity,  distance,  and  state  of  the  atmosphere.    A  very  ed  by  the  set  of  the  currents,— -position  of  neighbour* 

general  resemblance  is  a  cliff  of  chalk,  or  of  white  or  ing  coasts, ---and  the  nature  of  the  climate*     These 

Sey  marble.    The  sun's  rays  reflected  from  the  sur*  circumstances  give  the  southern  frontier  a  Very  irregu- 

se,  often  give  it  a  glistening  appearance ;  while  a  lar  form.    On  some  meridians  the  edge  of  the  arctic 

variety  of  tints  are  sometimes  observed  in  their  colour,  ice  ascends  within  twelve  degrees  of  the  pole ;  in  others 

arising  from  the  different  inflections  and  reflections  of  it  descends  to  the  southward  of  the  sixtieth  parallel  of 

light.    The  most  general  colour  of  the  solid  ice,  how-  latitude.    Its  general  tendency,  however,  is  tolerably 

ever,  is  greeniah>grey,  approaching  to  emerald  green,  determinate;  but  the  varying  nrfnf"w  of  the  winds 

The  structure  of  the  iceberg  is  generally  stratified :  produces  partial  irregularities, 
the  strata  are  marked  by  a  difference  of  tint,  and  by       With  each  recurring  spring,'  the  north  polar,  ice  pre- 

occasional  layers  of  earthy  substance.     In  icebergs,  cents  the  following  general  outline.    Pitting  the  bays 

wherein  the  strata  are  vertical,  there  is  sometimes  a  kind  of  Hudson  and  Baffin,  as  well  as  the  Strait  of  Hudson 

*  Sasbye's  Journal  in  Greenland,  p.  103. 
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and  pert  of  the  Strait  of  Davis,  it  exhibits  an  irregular  lending  upon  them,  tare  altogether  foiled,  fiance  it  Polar 
Legion*,  waving,  but  generally  continuous  border,  from  New*  ia  generally  supposed,  that  they  are  now  inaccessible,  Region*, 
fbundland  or  Labrador,  to  Nova  Zembla*  and  that  the  imprisoned  colonists  have  long  ago  pe- 
.  From  Newfoundland  it  extends  in  a  northerly  di-  rished  from  the  want  of  their  usual  supplies, 
rectum,  along  the  Labrador  shore,  generally  prevent*  That  the  polar  ice  has  descended  beyond  its  ancient 
ing  all  access  to  the  land  during  winter,  as  high  as  boundaries,  and  that  a  great  body  of  it  usually  lies  off 
Hudson's  Strait;  then  turning  to  the  north-east,  east,  the  eastern  and  southern  coasts  of  Greenland,  are  facts 
and  south,  forms  a  bay  near  the  coast  of  Greenland,  that  cannot  reasonably  he  disputed ;  but  its  inaccessi- 
After  doubling  Cape  Farewell,  it  advancer  in  a  north-  bility,  notwithstanding  the  failures  of  the  Danish  navi- 
eastern  direction  along  the  east  coast,  sometimes  en-  gators,  is  by  no  means  proved.  Nay,  on  the  contrary, 
yeloptog  Iceland  as  it  proceeds,  unttf  k  reaches  the  we  have  the  greatest  reason  to  believe,  and  that 
island  of  Jan  May  en.  Passing  this  island,  the  edge  of  from  the  best  existing  authority,  namely,  that  of 
the  ice  then  trends  a  little  more  to  the  eastward,  but  persons  who  have  been  in  the  habit  of  visiting  the  po- 
afterwards  turds  to  the  northward,  and  forms  a  bight  far  seas  for  many  years  in  succession,  that  the  east* 
off  the  west  coast  of  Spitsbergen.  This  bight  some-  ern  coast  of  Greenland  may  be  reached  almost  every 
times  extends  to  the  latitude  of  80°,  or  even  higher ;  year ;  and,  indeed,  that  it  has  ofttimes  of  late  been  ap- 
at  others  it  is  crossed  by  a  barrier  i  1  75°  or  ?<?>.  From  preached,  as  near  as  the  whale  fishers  deemed  deair- 
the  southern  part  of  Spitsbergen,  the  ice  runs  south*  able,  in  a  latitude  at  least  ten  degrees  higher  than  that 
easterly  to  Gherie  Island,  which  having  passed  it  pro*  of  the  ancient  colonies.  The  want  of  success,  there- 
needs  more  .to  the  eastward,  until  it  forms  a  junction  fore,  in  the  Danish  voyagers  who  were  sent  out  in 
with  the  coast  of  Nova  Zembla  or  that  of  Siberia.  6earch  of  the  lost  colonies,  is  to  be  attributed  to  the 

Daring  the  whole  of  the  winter  and  spring  months,  want  of  energy  of  the  attempts,  or  the  inexperience  of 

the  Polar  ice  seems  closely  to  embrace  the  whole  of  the  commanders  in  the  navigation  of  icy  seas,  rather 

the  northern  shores  of  Russia,  to  the  eastward  of  Nova  than  to  the  impenetrability  of  the  frozen  barrier. 

Zembla ;  and  filling  in  a  great  measure  the  sea  to  the  The  occasion  of  the  change  of  climate  about  Iceland 

northward  of  Behrtng's  Strait,  it  continues  in  contact  and  Greenland,  is  ascribed  to  the  descent  of  the  polar 

with  the  polar  face  of  the' American  continent,  until  it  ice;  but  the  real  cause  of  this  phenomenon  is  a  ques- 

probebly  joins  the  ices  of  Baffin's  Bay.  *  tion  which  will  be  touched  upon  in  our  next  section, 

This  general  termination  to  the  polar  ice  is  not,  when  we  come  to  speak  of  the  climate  of  the  arctic 

however,  observed  by  the  iceberg.    Its  vast  bulk  and  regions. 

thickness  enable  it  to  resist,  for  a  longer  period,  the  The  quantity  of  ice  annually  destroyed  in  the  Polar 
destructive  influence  of  both  temperate  climate  and  regions,  or  in  the  adjacent  seas  into  which  it  is  drifted, 
turbulent  teas.  It  often,  therefore,  gets  drifted  many  is  equivalent  to  the  annual  produce  in  the  higher  lati- 
degrees  to  the  southward  of  the  continuous  ice ;  and  it  tudes.  The  winter's  produce  of  ice  between  Greenland 
has  been  conveyed  before  dissolution,  by  the  under  and  Spitsbergen,  in  Davis's  Strait,  Baffin's  Bay,.  Hud- 
current  running  out  of  Davis's  Strait  to  the  southward,  son's  Bay,  and  adjoining  seas,  is  perhaps  wholly  dis- 
ss far  as  latitude  40°,  or  even  farther,  a  distance  of  at  solved  in  the  succeeding  summer,  besides  a  vast  quan- 
leest  2000  miles  from  the  place  of  its  origin.  .tity  brought  by  currents  from  regions  near  the  pole. 
The  line  pursued  by  tie  margin  of  the  Arctic  ice,  Hence,  however  dose  these  seas  and  bays  may  be  dur- 
it  has  been  intimated,  is  in  a  general  way  tolerably  de-  ing  the  winter  and  spring,  we  find  them,  tor  a  few 
terminate.  But  occasional  variations  take  place.  Thus  months  in  each  yesr,  quite  open  and  accessible  to  the 
in  the  Greenland  sea,  after  an  extraordinary  prevalence  adventurous  whalers. 

of  northerly  winds,  a  more  than  usual  quantity  of  ice  The  actual  produce  of  ice,  within  the  Polar  circle, 
is  drifted  into  milder  climates,  so  that  the  Spitsbergen  in  any  one  winter,  has  been  seldom  accurately  marked, 
sea  is  uncommonly  open;  and,  on  the  contrary,  after  Captain  Parry  ascertained  this  fact,  however,  in  Win- 
on  extraordinary  continuance  of  southerly  winds  ter  Harbour,  Melville  Island.  From  the  middle  of 
throughout  the  winter,  retarding  the  common  efflux  of  September  1819,  up  to  23d  of  March  following,  the 
ice,  the  channel  between  Spitsbergen  and  Greenland  is  .produce  of  ice  was  a  sheet  of  7  or  74  feet  thick,  being 
sometimes  completely  filled.  Such  deviations  are,  how-  o£  feet  of  solid  ice,  and  about  8  inches  of  snow.  By 
ever,  soon  compensated,  and  the  ordinary  outline  again  the  6th  of  July,  this  ice  was  dissolved  into  holes,  and 
restored.  the  average  thickness  reduced  to  about  two  feet    The 

One  known  exception  has  occurred,  which  is  the  holes  first  appeared,  it  is  observable,  where  the  water 

most  remarkable  alteration  in  the  configuration  of  the  was  most  shallow,  and  there  the  freezing  of  the  water 

polar  ice  on  record.    In  the  eleventh,  fourteenth,  and  first  took  place    About  the  middle  of  this  month,  the 

intermediate  centuries,  it  would  appear  from  the  ere-  whole  of  the  winter's  produce  of  ice,  inshore,  was  found 

dible  testimony  of  Icelandic  historians,  there  was  a  to  be  nearly  wasted  away. '  In  this  instance,  the  wast- 

constant  trade  carried  on,  in  the  summer  and  autumn  ing  of  the  ice  was  the  mere  effect  of  temperature ; 

at  least,  between  the  colonists  of  the  southern,  and  but  in  parts  of  the  Polar  seas  less  sheltered,  the  action 

perhaps  the  easternparts  of  Greenland,  and  the  mother  of  the  waves,  which  is  much  more  rapid  than  that  of 

country  Iceland.    We  read  of  no  particular  interrup-  warmth,  greatly  accelerates  the  destruction  of  the  young 

lion  to  this  intercourse,  until  the  beginning  of  the  fi£-  ice,  in  many  cases,  this  destruction  is  most  rapid,  and 

teenth  century,  when  the  polar  ice  is  supposed  to  have  an  entrance  into  the  northern  bays  and  seas  opened 

first  descended  so  as  completely  to  embargo  the  whole  with  astonishing  celerity.    Sometimes  the  whole  of 

of  the  colonized  districts  of  Greenland.    Thus  far  ap-  the  obstruction  to  the  passage  of  the  whalers,  up 

pears  very  certain,  that  these  coasts,  where  the  colonies  the  western  coast  of  Spitsbergen,  consisting  of  a 

were  supposed  to  be  planted,  are  now  generally  en-  .barrier  of  20  or  30  leagues  of  ice,  has  been  destroyed 

▼eloped  in  ice;  and  that  the  many  attempts  made  by  or  dispersed  by  a  heavy  sea  in  a  few  hours ;  and,  in 

Denmark  to  recover  these  colonics,  or  even  to  effect  a  general,  however  formidable  the  obstruction  met  with 

•  Seoiesby9!  Arctic  Regions,  roL  L  p.  t6& 
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1W     by  the  Spitsbergen  whalers,  in  attaining  the  northern  moon,  which  is  so  beautifully  adjusted  as  to  afford  the     PWsr 

g>pp>',  nshing  atations,  the  whole  is  removed  before  their  re*  greatest  possible  benefit  to  every  part  of  the  globe,  in   *    * 

*"^  f**  turn ;  to  that,  by  pursuing  a  proper  course,  they  may  the  most  equitable  succession,  and  to  proportion  that 

lead  out  in  a  clear  sea,  where  it  costs  immense  exertion  benefit  to  the  deficiencies  of  the  solar  light,  is,  perhaps, 

to  penetrate.  among  the  finest  displays  of  infinite  wisdom  and  bene* 

Sect.  V.— Cfima/e.  licence  which  the  study  of  the  planetary  and  solar  sys- 
tem, though  replete  with  such  evidences  of  perfection* 

.  Our  limit,  as  indicated  by  the  title  of  this  article,  presents. 

confines  us  to  the  regions  beyond  the  latitude  of  66*4* ;        The  most  severe  cold,  says  Crantx,  that  occurs  in 

but  as  the  climate  of  some  countries  lying  to  the  south-  Greenland,  sets  in,  as  in  temperate  climates,  "  after 

ward  of  the  Arctic  circle,  is  of  the  polar  kind,  and  the  new-year,  and  is  so  piercing  in  February  and 

may  be  useful  for  illustrating  that  of  the  Arctic  regions  March,  that  the  stones  split  in  twain,  and  the  sea 

in  general,  we  shall  not  scruple,  in  this  part  of  our  reeks  like  an  oven."    On  the  15th  of  February,  the 

subject,  to  step  across  the  boundary.  greatest  cold,  that  was  Experienced  by  Captain  Parry  at 

In  proportion  as  we  recede  from  the  equator  towards  Melville  Island,  occurred.    The  thermometer  on  shore 

the  poles,  the  climate  becomes  more  variable,  and  the  fell  to  —55*;  and  for  15J  hours  it  never  rose  above 

temperature  more  fluctuating.    While,  in  the  polar  re-  —54°.    Even  at  this  extreme  temperature,  no  particuw 

gions,  we  have  the  severest  natural  colds  that  occur  on  lar  inconvenience  was  suffered  when  there  was  no  wind ; 

the  face  of  the  globe,  during  the  winter,  we  have,  on  but,  on  walking  against  a  very  light  breese,  a  smarting 

certain  parts  of  the  Arctic  lands,  almost  an  equatorial  sensation  was  experienced  all  over  the  face.    Mercury 

temperature  during  a  brief  part  of  the  summer.    The  froze  in  the  open  air,  and  was  beaten  out  on  the  anvil 

extremes  are  probably  140°  of  temperature  asunder,  The  effects  of  the  cold  were  very  curious*     TheHecla 

the  range  extending  from  about  80°,  the  highest  sum-  had  double  stern  windows ;  on  opening  the  dead-JightsV 

mer  heat,  to— »50°  or  —60°,  the  average  greatest  winter  after  four  months,  more  than  twelve  large  buckets  full 

cold.    This  sultry  temperature  of  summer,  however,  is  of   ice,  the  produce  of  the  frozen  vapour,  arising 

confined  to  local  situations  on  the  land,  and  is  owing  to  principally  from  the  moisture  exhaled  in  breathing  by 

the  perpetual  influence  of  the  sun  during  several  sue-  the  gentlemen  occupying  the  cabin,  were  removed, 

cessive  months,  acting  vertically  upon  the  sides  of  the  The  temperature  of  Captain  Parry's  cabin  fell  as  low  aa 

hills,  and  producing  its  extraordinary  effects  in  the  ad-  -4-7°,  on  the  17th  of  February,  which  stopped  two  of 

joining  valleys.     For,  at  a  distance  from  the  shore,  the  tne  chronometers.   This  was  occasioned  by  uncovering, 

temperature,  in  the  finest  weather,  seldom risesabove  45°.  the  stern  windows.   The  officers  often  wore  their  great 

.  In  the  autumn  and  spring  seasons,  the  climate  is  more  coats  in  the  cabin,  and  put  them  off  when  they  walked 

particularly  variable  and  tempestuous.    The  tempera-  abroad.    The  breath  of  a  person  walking  was  so  sud- 

ture  sometimes  passes  through  its  extreme  monthly  denly  condensed,  that  it  looked  like  the  smoke  of  a 

range,  which  probably  exceeds  50  or  60  degrees,  with  musket.    On  the  24th  of  February,  when  the  tempera* 

a  rapidity  unknown  in  other  zones.    North,  west,  and  ture  of  the  atmosphere  was  — 44°,  several  of  the  sailors 

east  winds,  in  Spitsbergen  and  Greenland,  bring  with  suffered  severely  from  frost-bites,  owing  to  a  peculiar 

them  the  extreme  frost  of  the  surrounding  icy  regions,  exposure  in  subduing  a  fire  that  occurred  at  their  obser* 

whilst  a  shift  of  wind  to  the  southward  elevates  the  vaiory  on  shore.    Some  of  the  sailors  bad  their  noses' 

temperature  towards  that  of  the  neighbouring  seas.  frozen ;  and  one  man  lost  part  of  several  fingers.    The 

But,  in  winter  and  summer,  the  temperature  of  the  contraction  of  the  timbers  of  the  ships,  occasioned  by 

atmosphere  is  very  uniform,  especially  in  situations  far  the  coldness  and  dryness  of  the  air,  produced  a  frequent 

removed  from  the  open  sea.    From  the  17th  of  Decern-  and  loud  cracking  noise,  as  the  temperature  fell;  but 

ber  to  the  6th  of  March  following,  the  temperature  at  it  was  observed  that  when  this  effect  had  taken  place 

Melville  Island,  where  Captain  Parry  wintered,  was  at  a  certain  temperature,  it  did  not  recur,  excepting  at 

uniformly  below  zero ;  and,  in  the  Greenland  Sea,  in  still  lower  temperatures.    Captain  Middleton,  in  de* 

summer,  especially  during  the  foggy  season,  the  tern-  scribing  the  cold  of  Hudson's  Bay,  and  several  other 

perature  is  still  more  strikingly  regular.    During  fogs,  polar  navigators,  mention  similar  effects  of  cold.     In 

the  thermometer  is  generally  near  the  freezing  point,  the  journal  of  Captain  Ellis,  who  wintered  in  Hudson's 

seldom  varying  above  three  or  four  degrees  between  Bay  in  1746-7,  without  the  limit  of  the  polar  circle,  we 

midday  and  midnight ;  and  sometimes  it  is  so  steady,  are  informed  that  several  of  the  sailors  had  their  facet, 

that  for  two  or  three  days  together,  there  is  not  a  va-  ears,  and  toes  frozen;  that  iron  adhered  to  their  fingers ; 

riation  of  more  than  a  degree  or  two.  that  glasses  used  in  drinking  stuck  to  the  moutb,  and 

While,  on  the  one  hand,  the  Arctic  regions  in  sum-  sometimes  removed  the  skin  from  the  lips  and  tongue ; 

mer  have  perpetual  sunshine,  extending  from  a  week  to  and,  that  a  sailor,  who  had  inadvertently  used  his  finger 

six  months  together,  in  proportion  as  we  remove  from  for  stopping  a  spirit  bottle,  in  place  of  a  cork,  while 

the  Arctic  circle  towards  the  pole ;  so,  on  the  other  removing  it  from  the  house  to  his  tent,  had  his  fingev 

hand,  in  winter,  they  are  doomed  to  continued  night  fast  frozen  in  the  bottle,  in  consequence  of  which,  a 

for  nearly  a  similar  period.    But,  while  thus  deprived  part  of  it  was  obliged  to  be  taken  off,  to  prevent  mor- 

of  the  genial  rays  of  the  sun,  they  enjoy  an  advantage  tification.    Captain  Scoresby,  in  his  Account  of  the 

from  the  moon  which  no  other  part  of  the  globe,  ex-  Arctic  Regions,  gives  several  other  examples  of  the  ef- 

cepting  the  corresponding  south  polar  regions,  possesses,  fects  of  severe  cold ;  and,  in  his  Jcrnmal  of  a  Greenland 

Thus,  m  the  winter  season,  in  Spitsbergen,  and  other  Voyage  in  1 822,  he  mentions  a  case  which  occurred  in 

places  in  similar  latitudes,  the  moon,  from  her  first  to  the  whale  fishery  of  that  year,  that  was  more  destruc- 

her  last  quarter,  sweeps  round  and  round  the  horizon  tive  than  any  example  that  he  has  given  of  the  effect* 

without  setting,  for  ten  or  eleven  days  together ;  thus  of  the  winter  temperature.    The  crew  of  the  King 

bestowing  her  best  and  most  constant  influence  on  those  George,  it  appears,  struck  a  fish  during  a  severe  gale 

regions  most  needing  her  light,  and  withdrawing  it  that  occurred  in  the  month  of  May,  when  the  thermo- 

proportionably  from  those  which  have  at  the  time  the  meter  fell  to  zero,  or  below.    Thick  weather  setting 

benefit  of  the  sun's  presence.    This  economy  of  the  in,  they  lost  sight  of  the  ship,  and  were  exposed  on  the 
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ice)  to  the  severities  of  this  intense  cold,  for  fifty  hours,  termined  by  observation  within  ftths  of  a  degree,  at  an  Po.tar. 
One  man  fell  a  victim  to  the  cold  while  on  the  ice,  and  average,  upon  each  observation,  t  And  applied  to  the  Regions. 
another  died  soon  after  he  reached  his  ship.  All  of  Arctic  jparallels,  it  gives  the  temperature  of  76°  45',  18° 
them  suffered  from  the  severity  of  the  exposure  more  68',  differing  only  ^ths  of  a  degree  from  the  tempe« 
or  less.  Some  lost  their  fingers;  others  their  toes;'  rature  observed  by  Captain  Scoresby.  This  striking. 
some  lost  their  hands,  and  others  their  feet.  Thirty-five  coincidence,  was  indeed  general  in  all  places  situated 
lingers  and  toes  were  amputated  in  one  day.  An  ex-  about  the  meridian  of  England  and  western  Europe,  but 
simple  was  given  of  the  severity  of  the  cold,  by  one  of  the  formula  required  a  modification  for  the  new  world  ^ 
-the  Ring  George's  sailors,  who  stated,  that  a  quantity  the  mean  temperature  of  the  American  continent,  and 
of  beef  Chat  was  sent  in  a  boat  to  the  men  upon  the  the  regions  to  the  northward  of  it,  being  found  to  be 
ice,  when  they  first  saw  them,  was  taken  hot  out  of  the  lower  than  that  of  Europe.  This  is  particularly  the  case 
coppers,  but,  before  they  reached  the  ice,  though  at  no  in  high  latitudes.  Thus,  the  thermometric  curve  of  17°, 
great  distance,  it  was  frozen  so  hard  that  they  had  to  Dr.  Brewster  observes,  which  rises  in  the  meridian  of 
cut  it  in  pieces  with  hatchets.  It  is  an  observation  Spitsbergen  to  78°  of  north  latitude,  descends  in  the 
of  several  arctic  voyagers,  that  the  sensible  effect  of  meridian  of  Melville  Island  to  65°;  and,  we  may  add, 
-cold  depends  in  a  great  measure  on  the  strength  that  the  75th  parallel  at  Spitsbergen,  which  has  a  mean 
of  the  wind ;  for  it  appears  very  probable  that  the  temperature  of  about  20°,  has,  at  Melville  Island,  as 
lowest  temperature  experienced  by  Captain  Parry,  ascertained  by  Captain  Parry  with  great  accuracy, 
'—54°,  is  as  tolerable  to  the  feelings  in  perfectly  calm  during  twelve  successive  months,  a  mean  temperature 
weather,  as  a  temperature  40  or  50  degrees  higher,  un-  of  zero,  or  one  or  two  degrees  below  it.  Hence  Dr. 
tier  exposure  to  a  severe  gale.  In  the  former  case,  Brewster  concludes,  and  with  the  best  reason  imagin- 
ttiere  is  a  warm  atmosphere  of  partially  stagnant  air  able,  "that  the  pole  of  the  globe  is  not  the  coldest  point 
formed  in  the  clothing  and  about  the  person  of  every  of  the  arctic  hemisphere ;"  but  "  that  there  are  two 
individual ;  but,  in  the  latter,  the  warm  air  derived  points  of  greatest  cold,  not  many  degrees  from  the  pole, 
from  the  animal  heat  is  carried  off  as  rapidly  as  given  out.  and  in  meridians  nearly  at  right  angles  to  that  which 
•  Until  the  observations  on  the  temperature  of  the  passes  through  the  west  of  Europe."  These  points  Dr. 
atmosphere  in  the  Greenland  Sea,  by  Captain  Scores-  Brewster  supposes  to  be  situated  about  the  80th  parallel, 
by,  made  between  the  years  1807  and  1818>  the  seve-  and  in  the  meridian  of  95°  east,  and  100°  west  longi- 
rity  of  the  cold  of  the  Arctic  regions  was  extremely  tude.  A  general  expression  for  calculating  the  tempe- 
underrated  by  meteorologists.  The  celebrated  astro*  rature,  applicable  to  all  parts  of  the  northern  hemi- 
nomer  Tobias  Mayer,  of  Gftttingen,  who  was  the  first  sphere,  referring  to  these  isothermal  poles  is, 
person  that  attempted  to  deduce  from  observation  a  Mean  temp.  =r  86°  3  sin.  D  —  S£, 
general  expression  for  the  mean  temperature  of  all  la-  upon  the  supposition  that  the  greatest  cold  is  —  S£°  of 
titudes,  calculated  the  mean  temperature  of  the  north  Fahrenheit ;  "  82°  8  being  the  mean  temperature  of 
pole  to  be  81°.  But  Captain  Scoresby,  by  an  analogi-  the  equator  in  the  warmest  meridian,  and  D  the  dk- 
cal  process,  has  shown  that  the  cold  at  the  pole  must  tance  of  the  place  from  the  nearest  isothermal  pole,"  % 
be  as  low  as  about  10°.  By  observations  made  in  the  This  formula,  applied  to  the  conclusions  obtained  by 
months  of  April,  May,  June,  and  July,  near  the  coast  Humboldt,  and  to  the  observations  of  Captain  Scoresby. 
of  Spitsbergen,  he  found  the  mean  annual  temperature  and  Captain  Parry,  gives  very  satisfactory  and  consist- 
t>f  the  parallel  of  76°  45' N.  (derived  from  a  satisfactory  ent  results.  And  by  the  further  application  of  this 
ibrnlula  for  calculating  the  mean  temperature  of  the  formula,  the  mean  temperature  of  the  north  pole  comes 
year,  from  observations  made  in  a  part  of  the  year,4)  out  11°,  which  differs  only  one  degree  from  the  ana- 
to  be  18°.86*.  Mayer's  formula,  however,  which  had  logical  result  obtained  by  Captain  Scoresby.  §  The 
been  followed  by  almost  all  meteorologists  up  to  this  near  coincidence  of  the  isothermal  poles,  and  of  the 
period,  gives  the  temperature  of  this  parallel  83°.  8,  magnetic  poles  of  the  earth,  led  Dr.  Brewster  to  sup* 
rarig  nearly  15°  too  high.  Dr.  Brewster,  who  had  be-  pose  that  they  might  have  some  other  connexion  be- 
stowed a  good  deal  of  attention  on  the  subject  of  the  sides  their  accidental  locality.  If  so,— if  the  centres  of 
mean  temperature  of  the  globe,  even  before  the  publi-  greatest  cold  be  also  precisely  the  centres  of  magnetic 
cation  of  Mr.  Scoresby's  results,  was  induced,  from  the  attraction,  and  if  from  some  unknown  but  necessary  con- 
-comparison  of  Mayers  formula  with  observations  on  nexion  they  are  always  coincident,  then  we  derive  from 
temperature  made  in  high  latitudes,  to  reject  it  as  not  the  known  motion  of  the  magnetic  poles,  an  explanation 
being  applicable  to  the  phenomena.  He  found  on  in-  of  some  of  the  most  remarkable  revolutions  that  have 
vestigation,  that  the  temperature  varied  pretty  nearly  taken  place  on  the  surface  of  the  globe.  "  There  is  no 
with  the  co-sine  of  the  latitude,  and  obtained  the  ge-  fact  in  the  natural  history  of  the  earth  better  ascertain.* 
*teral  expression  ed,"  observes  Dr.  Brewster  in  his  interesting  paper  that 

T=  8 1°4  cos.  lat.  we  have  already  quoted,  "  than  that  the  climate  of  the 

T  befog  the  mean  temperature  of  any  place,  and  8l£°  west  of  Europe  was  much  colder  in  ancient  than  in 

the  mean  temperature  of  the  equator.    This  formula,  modern  times.    When  we  learn  that  the  Tyber  was 

applied  to  thirty  different  places,  situated  between  the  often  frozen ;-— that  snow  lay  at  Rome  for  forty  days;— 

equator  and  latitude' 65°  3*,  agreed  with  the  results  de-  that  grapes  would  pot  ripen  to  the  north  of  the  Ce> 

•  Account  of  Arctic  Regions,  Vol.  I.  Appendix,  No.  II. ;  and  Vol.  I.  p.  35&. 

f  Edinburgh  Philosophical  Transactions  Jbr  1820. 

$  "  The  distance  D  from  the  isothesmal  pole  Is  in  the  coldest  meridian  D  =  80*  latitude;  and  in  the  wannest  meridian  cos.  D  ~ 

COS.  Ii  (cos.  /«—  fi 

cos*  10°  x  sin.  lac.    In  all  intewutdiatc  meridians,  we  nave  cos.  D  m — L « and  tang.  4  cos.  M.  tan*  L,  where  M  is  the 

COS.  0  ^ 


dtfr 

ference  of  longitude  between  the  place  and  the  pole,  h  the  co-latitude  of  the  isothermal  pole  or  10*,  and  J  the  co-latitude  of  the 
piece."       Ibid. 
§  Acaxmt  of  Arctic  RtjUms,  136*. 


16  POLAR  BEGIQN& 

roter     vennes  * — that  the  Eaxtne  8ea  was  fraen  over  ever}:  of  the  principal  of  these  phenomena  it  to  be  fared  in      P<>!« 

Region*.    W|nter  jn  tj,e  |;me  0f  q^j  ;aMan(i  that  the  iee  of  the  the  frigorifie  influence  of  the  ice,  in  producing  unequal    ***•* 

"    ¥  ~r  Rhine  and  the  Rhone  sustained  loaded  waggons :— we  temperature  in  the  air.  They  have,  however,  been  only  ^yi 

cannot  ascribe  the  amelioration  of  such  climates  to  the  •  observed  early  in  the  spring  and  late  in  autumn,  the 

influence  of  agricultural  operations.                                »  winter  and  summer  seasons  being  less  irregular;  and 

"  The  cold  meridian  which  now  passes  through  Ca- .  they  only  occur  to  their  greatest  extent  near  ice  or  land, 

nada  and  Siberia,  may  then  have  passed  through  Italy ;  and  not  in  the  main  open  ocean.  As  the  sudden  storms 

and  if  we  transfer  the  present  mean  temperatures  of  are  particularly  dangerous  to  the  arctic  navigator,  it  is 

these  cold  regions,  to  the  corresponding  parallels  in*  of  importance  that  he  should  be  aware  of  their  ap» 

Europe,  we  shall  obtain  a  climate  agreeing  in  a  singu--  proach.    The  best  indication  is  the  barometer,  which 

lar  manner  with  that  which  is  described  in  ancient  au-  seldom  or  never  fails  to  predict  such  gales.    But  there 

c          thors.  are  other  tokens,  which  are  pretty  certain.    The  most 

"  It  is  not,  however,  in  the  altered  condition  of  our  general  preliminaries  to  these  storms  are  perfect  calm, 

e atmosphere  merely,  that  we  are  to  seek  for  proofs  of  a.  or  curiously  variable  breezes  wit,h  strong  squalls,  and 

periodical  rotation  of  climate.    The  impressions  of  the  singular  agitation  of  the  sea;  together  with  a  heavy 

nta  of  warm  countries,  and  the  fossil  remains  of  All  of  thick  snow  ;  often  changing  from  flakes  to  pow* 

d  and  sea  animals,  which  could  exist  only  under  the  der,  and  occasioning  an  astonishing  gloominess  and  ob» 

genial  influence  of  the  temperate  sone,  are  found  die*  scurity  in  the  atmosphere.    "  If  the  snow  suddenly 

persed  over  the  froaen  regions  of  Eastern  Asia  i  and  clear  away,  the  gale  is  often  ft  hand,  whilst  a  peculiar 

there  is  scarcely  a  spot  on  the  solid  covering  of  the  lnminousness  in  the  horizon  sometimes  points  out  its 

plobe,  that  does  not  contain  indications  of  a  revolution  direction,  a$d  a  noise  in  the  upper  regions  of  the  f  tmor 

m  its  animal  and  vegetable  productions.  sphere  announces  its  approach.    Some  examples  of  the 

"  This  interchange  of  the  productions  of  opposite  phenomena  attendant  on  sudden  storms  are  given  by 

climates,  has  been  ascribed  to  some  sudden  alteration  Captain  Scoresby,  in  the  work  we  have  so  often  quote 

in  the  obliquity  of  the  ecliptic,  and  even  to  a  violent  «d.    One  or  two  of  these  we  shall  extract, 

displacement  of  the  earth's  axis ;  bat  astronomy  rejects  "  In  the  evening  of  the  5th  of  April,  1811,  latitude 

such  explanations,  as  irreeoncileable  with  the  present  70°  49*  N.  and  longitude  7°  15'  E.  the  wind  blew  a 

condition  of  the  system,  and  as  incompatible  with  the  fresh  gale  from  the  northward,  and  the  barometer, 

stability  of  the  laws  by  which  it  is  governed."  *            -  which  had  been  stationary  for  thirty-five  hours,  stood 

at  29.88  inches.    At  noon,  on  the  following  day,  we 

In  temperate  and  frigid  climates,  where  the  temper-  had  a  moderate  breese  of  wind  from  the  north-west, 

ature  is  liable  to  audden  and  considerable  variations,  we  which,  towards  evening,  increased  to  a  fresh  gait^  ex* 

find  the  pressure  of  the  atmosphere,  as  indicated  by  ceedingly  variable  and  squally,  accompanied  by  thick 

the  barometer,  to  be  also  liable  to  rapid  and  great  flue-  showers  of  flaky  snow.    At  9  A.  M.  the  thermometer 

tuations.    But  as  these  fluctuations  in  the  spring  and  stood  at  10°,  at  4  P.  M.  it  had  risen  to  17%  and  at  6 

autumn,  when  they  are  probably  the  greatest,  have  P.  M.  to  27°.    This  remarkable  rise  of  17°  of  temper* 

been  little  observed,  we  shall  only  mention  the  fact  re*  ature  in  nine  hours,  indicated  a  southerly  or  easterly 

lating  to  this  part  of  our  subject,  thst  the  greatest  wind ;  and,  because  the  barometer  had  fallen  to  99^0, 

changes  of  temperature  and  pressure  often  happen  si*,  a  severe  storm  was  expected.    Since  the  barometer 

mukaneottsly,  and  are  generally  attended  or  followed  stands  highest  on  easterly  winds,  had  it  remained  so> 

by  storms.  tionary  we  should  have  expected  a  storm,  on  the  veer* 

In  proportion  as  we  recede  from  the  equator,  we  ing  of  the  wind  from  the  N.  W.  to  the  opposite  qusr- 

find  the  climate,  as  we  have  already  observed,  more  ter;  but  when  this  change  was  preceded,  by  a  fall  of 

changeable.    This  is  the  case  aa  regards  temperature,  near  four-tenths  of  an  inch  in  the  column  of  mercury, 

atmospheric  pressure,  and  winds ;  the  latter  becoming  a  violent  gale  might  be  anticipated, 

more  lrregslar,  variable,  and  partial,  aa  we  approach  "  I  now  walked  the  deck*  somewhat  alarmed  at  the 

the  frigid  aone,  or  the  borders  of  the  polar  ices.  Thus,  awful  appearance  of  the  sky,  in  the  short  intervals  of 

at  certain  seasons,  storms  or  calms  repeatedly  alternate,  the  showers.    At  one  time  a  himinousness  resembling 

without  warning  or  progression ;  forcible  winds  blow  the  ice-blink  appeared  in  the  horiaon,  extending  from 

in  one  place,  when  at  the  distance  of  a  few  leagues  gea*  the  N.  N.  £.  to  the  E.  S.  E.    It  did  not,  however,  prop, 

tie  breeaes  prevail;  a  storm  from  the  south,  on  the  one  ceed  from  any  ice,  as  I  was  afterwards  perfectly  satisv 

hand,  exhausts  ha  impetuosity  upon  a  pentle  breeze,  fled;  neither  was  it  hkely  to  arise  from  the  effect*  of 

blowing  from  off  the  iee  on  the  other,  without  prevail-  the  sun,  as  it  was  in  a  different  quarter, 

ing  in  the  least ;  ships  within  the  circle  of  the  horiaon  "  In  the  midst  of  a  thick  shower,  the  snow  was  ob» 

may  be  seen  enduring  every  variety  of  wind  and  wea*  served  to  clear  away  to  leeward,  which  warned  me  of 

ther  at  the  same  moment;  some  under  dose-reefed  an  approaching  shift  of  wind.     Immediately  all  hands 

topsails,  labouring  under  the  force  of  a  storm ;  some  were  ordered  on  deck, 'to  attend  the  sails,  and  every 

becalmed  and  tossing  about  by  the  violence  of  the  man  at  bis  station  awaited  the  event    la  about  ten 

waves ;  and  others  plying  under  gentle  breeaes,  from  minutes  the  sails  gave  a  violent  shake,  and  were  the 

quarters  as  diveree  as  the  cardinal  points,  t    The  cauae  next  instant  taken  fiat  aback.   The  wind,  though  blow> 

•  Dr.  Traill,  of  Liverpool,  la  a  recent  ingenious  investigation  on  the  principle*  tad  phenomena  of  tbermo-magnetism,  submitted  to  the 
Royal  Society  of  Edinburgh,  maintains  principlei  not  only  similar  to  tnose  of  Dr.  Brewster,  but  applies  them  to  the  explanation  of  the 
change  of  fosnioo  in  the  isothermal  poles  Dr.  Brewster  inferred  from  the  phenomena  of  temperature,  that  the  piesent  coincidence  of  the 
magnetic  and  isothermal  poke  is  not  an  accidental  circumstance,  but  a  necessary  consequence  of  some  law  or  principle  of  nature.  Recent 
discoveries  are  greatly  in  support  of  this  idea}  for  it  is  dearly  shown,  that  magnetic  prepenses  ate  developed  ta  assaost  all  bodies  by  unequal- 
ly beating  them.  Hence  Dr.  Traill,  with  great  propriety,  argues  that  the  earth  itself  is  a  great  merino-magnetic  apparatus,  the  properties  of 
which  are  developed  by  the  disturbance  of  its  equilibrium  of  tempei  ature,  by  the  perpetual  action  of  solar  heat  on  its  equatorial  region*, 
and  the  fey  covering  of  its  poles.  From  this  priociple  it  would  be  reasonably  deduced,  that  any  change  taking  place  in,  the  poles  of  cold 
ought  to  produce  a  eoirespooding  change  in  the  magnetic  poles. 

f  Scoresby*s  Account  of  the  Arctic  JUgUnu,  vol.  I  p.  397. 
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Polar      fag  t  froth  gale,  veered  in  «  moment  from  N.N.W.  to  minutes  to  half  an  hoar  at  a  time;  and  the  intervals  of    Polar 
>^ —    JEJ.S.E.    We  steered  by  the  wind,  after  reefing  sails,  calm  weather  were  a  little  longer.    Oaring  the  squalls  ,B?ion,'r 
about  an  hour  and  a  half  to  the  north-eastward,  when  the  ship  could  only  bear  close-reefed  topsails  and  courses, 
the  snow  began  to  abate,  but  the  wind  of  a  sudden  be*  hut  in  the  intervals  she  might  have  earned  royals, 
came,  so  violent,  that  the  utmost  exertions  of  ail  the  This  kind  of  weather  prevailed  from  8  A.  M.  until  8 
crew  were  but  just  sufficient  to  prevent  the  sails  from  P.  M.  when;  in  a  shower  of  snow/ a  sudden  calm  occur- 
blowing  to  pieces.    At  length  ail  was  made  snusr ;  a  red,  and  continued  fox  an  hour.    The  gale  then  sad- 
close-reefed  main-topsail,  and  storm  try-sail,  were  alone  denly  recommenced  with  increased  severity.   At  9  P.M, 
exposed  to  the  fury  of  the  tempest*  On  the  second  day  the  wind  veered  at  once  from  N.N.W.  to  E.N.E.  and 
of  the  storm's  continuance,  a  heavy  sea  struck  the  ship,  then  subsided.    From  9  to  lfc  P.  M.  a  thickness  of  sis 
and  with  dreadful  violence  mounted  the  deck;  it  had  inches  of  snow  fell  upon  the  deck, 
nearly  precipitated  a  boat  suspended  from  the  weather  "  The  morning  of  the  18th  of  April,  1815,  in  the  78th* 


quarter,  over  the  rail,— it  lifted  and  removed  an  eight-  degree  of  latitude,  near  Spitsbergen,  was  beautifully 

ecu  pounder  carronade, — filled  two  boats  with  water,  clear  and  serene.    At  11  A.M.  clouds  began  to  obscure 

-rand  stove  or  washed  away  the  whole  of  the  bulwark,  the  face  of  the  sky,  and  soon  afterwards  much  snow 

fore  and  aft.  fell.     In  the  evening  we  experienced  fresh  gales  from 

.  During  the  whole  of  this  gale,  which  lasted  three  two  or  three  quarters,  with  intervals  of  calms,  in  the 

days,  the  barometer  remained  perfectly  stationary.  space  of  an  hour.    North,  east;  and  south  gales  alter- 

.  On  May  17, 1812,  let  76°  7',  long.  9£°  £.  the  ship  nately  prevailed,  in  rapid  but  irregular  succession,  dur- 

which  I  commanded  was  immured  among  ice,  and  the  ing  several  hours.    The  winds  not  being  dangerous, 

wind  blew  a  hard  gale  from  the  N.N.W.    The  day  fol-  the  phenomena  were  uncommonly  interesting." 

lowing  it:  subsided,  and  a  moderate  breese  prevailed,  The  following  examples  of  local  storms  will  afford 


veering  from  N.N.W.  gradually  to  W.,  8.,  E.,  and  fin-  a  good  illustration  of  the  partial  winds  of  the  polar 

ally  settling  again  at  N.N.  W.  after  touching  on  every  seas.    Captain  Scoresby,  senior,  -  when  commanding 

pout  of  the  compare.    The  barometer,  meanwhile,  was  the  ship  Henrietta,  was  on  one  occasion  navigating  the 

depressed.  In  the  evening  it  was  nearly  calm.  While  we  Greenland  sea  during  a  tedious  gale,  accompanied  with- 

were  in  the  act  of  towing  the  shipthroughanarrow  open*  snowy  weather. 

ing  between  two  floes,  a  heavy  shower  was  observed  in  "  As  the  wind  began  to  abate,  a  ship  appeared  in 
the  N.W.  advancing  towards  the  ship.  On  its  approach  sight,  under  all  sails,  and  presently  came  up  with 
the  vane  at  the  mast-head  whirled  round,  the  sails  were  the  Henrietta.  The  master  hailed,  and  inquired  what 
violent|yshaken,andinamomentthesnowenvelopedthe  had  happened,  that  the  Henrietta  was  under  close- 
ship  in  .obscurity,  and  a  violent  storm  of  wind  dashed:  reefed  topsails  in  such  moderate  weather.  On  being 
her,  spite  of  every  exertion,  stern  first,  against  a  floe  of  told  that  a  storm  had  just  subsided,  he  declared  that 
ice,  which  sjie  was  in  the  act  of  doubling.  The  concue*  he  knew  nothing  of  it;  he  observed,  indeed,  a  swell, 
siou,  though  violent,  was  prevented  by  the  prompt  ac-  and  noticed  a  black  cloud  a-head  of  his  ship,  that 
tivity  of  the  sailors,  in  getting  out  a  rope  to  one  of  the  seemed  to  advance  before  him,  until  be  was  oversha* 
adjoining  sheets  of  ice,  from  producing  any  particular  dowed  with  it  a  little  while  before  he  overtook  the 
injury.  After  enduring  considerable  pressure  from  the  Henrietta ;  but  he  had  had  fine  weather  and  light  winds 
two   floes,  which,  at  the  same  instant  collapsed,  we  the  whole  day." 

were  enabled  to  make  our  escape  from  a  situation  of  The  last  example  we  shall  give  occurred  in  the  same 

the  most  perilous  nature,  and  happily  without  any  serf-  seas  in  1817. 

ous  damage  being  sustained  by  the  ship.  "  At  noon  of  the  4th  of  May,  the  ship  Esk  under 
,  May  the  10th9  1813,  the  barometer  indicated  a  my  command/'   observes  Captain  Scoresby,   junior, 
storm ;  and  the  singular  appearance  of  the  atmosphere  "  was  in  latitude  78°  55',  near  the  ice,  with  a  brisk 
strengthened  the  indication.    After  twelve  or  eighteen  breese  of*  wind  from  the  E.S.E.    In  the  evening-  we- 
hours  of  calm  and  variable  weather,  occasioned  evident-  stood  to  the  southward,  experienced  a  considerable  in- 
ly by  conflicting  winds,  a  sudden  and  impetuous  storm  crease  of  wind,  and  at  midnight  tacked.    We  then- 
arose,  which  continued  with  little  intermission  for  six  steered  under  a  brisk  sail  to  the  N.E.  as  high  as  latitude 
days/9  80°  1CX,  finding  less  wind  and  clearer  sky  as  we  went 
The  approach  of  sodden  storms,  it  has  been  observed,  ta  the,  northward  *  while  dense  clouds  appeared  in  the  - 
is  sometimes  announced  by  a  noise  in  the  air*    Captain  southern  quarter,  and  a  heavy  swell  from  the  same  dU 
Scoresby,  senior,  once  removed  his  ship  from  a  most  dan-  rection  pursued  us.    The  wind  waa  light  in  the  even- 

ferous  bight  in  the  main  ice,  where  she  would  probably  ing  of  the  5th ;  tacked  at  the  edge  of  the  northern  ice, 
ave  been  lost,- had  she  remained  a  few  minutes  longer,  and  returned  to  the  south-westward.  During  the  w  hole- 
in  consequence  of  his  having  heard  the  rushing  of  a  storm  of  the  next  day,  we  continued  our  course,  under  all- 
in  the  air,  when  at  the  mast-head.    Before  the  ship  sails,  having  a  fresh  breese ef  wind  at  SJE%  heavy  sou- 
was  out  of  danger,  a  heavy  gale  commenced;  but  the  therly  swell,  and  a  constant  fall  of  snow,  consisting  of 
sails  being  set,  and  the  ship  under  command,  she  was  the  most  beautiful  crystals  Lever -saw.  The  day  follow-- 
extricated  from  the  perilous  situation.    From  this  cir-  ing  we  joined  several  ships,  when  the  weather  was- 
cumstance  he  imagines,  that  sudden  storms  frequently  calm  and  the  sea  fallen.    We  now  were  informed  that, 
commence  at  some  height  in  the  atmosphere,  and  gra-  while  we  enjoyed  fine  weather  in  the  latitude  of  80°, 
dually  descend  to  the  surface.                               .the  ships  in  the  79ih  degree  of  latitude,  during  two 
.  A  phenomenon  of  a  description  similar  to  that  of  days,  had  experienced' a  most  tremendous  storm ;  in- 
sudden  storms,  and  almost  equally  common,  is  intermit-  conseouence  of  which,  some  whales  that  had  beenkill- 
tins  gales.    The  nature  of  these  winds  will  be  best  ex-  ed  before  the  gale  came  on,  were  lost,  and  four  ships 
plained  by  mentioning  two  or  three  instances.  that  were  driven  into  the  ice  were  wrecked." 

"  April,  the  22d,  1814,  latitude  73°  29Y'  observes  Such  partial  and  sudden,  storms  seldom  occur  after 

Captain  Scoresby,  "  we  had  intermitting  gales,  snow-  the  middle  of  the  month  of  May,    In  June  and  July 

showers,  and  high  sea.    The  squalls  continued  from  five  the  weather  is  generally  moderate  or  calm  5  but  in 
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September  auri  Octol?er  very  teinpestnou*.  iAthem-* 
terior  of  the  ice,  when  the  ice  forms  a  dose  compact 
body,  the  winda  are;  lees  violent  than  at  the  edge  of  the 
ice ;  in  each  situations,  indeed,  storms  are  very  uncom- 
mon. And  in  winter,  teasels  frozen  up  have  generally 
experienced  fine  calm,  weather  for  days  and  weeks  toge- 
ther. Thus  Crantas  remarks,  that  in  Disco  it  is  often 
for  two  or  three  months  constantly  calm,  and  the  air- 
clear. .  And  Dr.  Guthrie,  in  his  Dissertation  on  the  Cft- 
veaie  of  Russia*  remarks,  that  nature  seems  "  to  have 
studied  a  perfect  equality  in  the  distribution  of  her 
favours,  as  it  is  only  the  pasta  of  the  earth  which  most 
enjoy  the  kindly  influences  of  the  son,  that  suffer  by 
the  effects  of  its  superior  heat*,  so  that  if  the  atmosphere 
of  the  north  is  not  so  penis!  as  that  of  the  south,  at 
least  it  remains  perfectly  quiet  and  serene,  without 
threatening  destruction  to  man,  and  die  product  of  his 
industry,  as  in  what  are  commonly -called  happier  cli- 
mates." 

,  Captain  Parry,  during  his-  wintering  at  Melville 
Island,  elperieneed  a  similar  stdtness  in  the  atmosphere ' 
cfcjring  thedepth  of  winter,  andaevere  colds,  foi*  it  was 
not  till  the  advance  of  spring  that  strong  winds  were* 
experienced  ?  and  it  was  observed,  that  whenever  the 
wind  arose  the  temperature  became. more  mild,  from 
whatever  quarter  the  wind  blew.  .  This  was  a  strong 
proof  that  his  place  of  wintering  was  near  the  coldest 
portion  of  the  globe,  otherwise  a  north  wind,  it  might 
have  been  expected,  would  have  been  productive  of  a 
tall  of  temperature. 

-  In  icy  regions,  both  within  and  without  the  arctic 
circle,  the  moat  prevalent  direction  of  the  wind  is  from 
the- ice  towards  the  open  sea.  In  Hudson's  Bay  west- 
erly winds  blow  for  three-fourths  of  the  year;*  at 
Kamtschatka  the  prevailing  winds  are  also  from  the 
westward ;  t  in  Greenland  northerly  winds  occur  du- 
ring seven  months  in  the  winter  J ;  and  in  a  similar 
proportion  nearly,  in  Spitsbergen,  Jan  Mayen,  and 
Nova  Zembla,  as  far  as  the  observations  of  adventurers 
who  have  occasionally  wintered  in  these  desolate  coun- 
tries, can  enable  us  to  draw  general  conclusions. 

•  The  prevalent  winds  in  the  Greenland  sea,  betwixt 
Spitsbergen  and  Greenland,  are  from  the  eastward  or 
>{.E.  in  March  and  April ;  from  the  northward  in  May 
and  June ;  from  thesouth  and  south-west  in  July  and 
August;  and  from  the  south-eastward  in  September. 
The  number,  of  storms,  in  this  quarter,  during  the 
month  of  April,  is  very  great.  On  an  average  of 
from  6  to  12  years,  11  stormy  days  out  of  the  SO  -oc- 
curred in.  April,  6<fo  in  May,  3y^  in  June,  and  3^ 
in  July.  §  • 

.  The  hardest  gales,  near  Spitsbergen,  in  the  spring 
of  the  year,  are  generally  those  from  the  north-east, 
east,  and  south-east.  Those  of  March  and  April  fre- 
quently blow  without  intermission  for  two  or  three 
successive  days,  and  rarely  subside  until  the  wind  veers 
round  to  the  north  or  north-west.  The  south-westerly 
and  southerly  storms  of  the  autumn  blow  with  great 
fierceness  in  many  parts  of  the  Arctic  regions ;  and  the 
eastern  coast  of  Greenland  is  subject  at  this  season 
tp  tremendous  gales  from  these  and  also  from  the 
northern  quarters.  In  west  Greenland,  it  is  observed 
by  Crantz,  "  when  it  once  begins  to  be  stormy,  which 
happens  .mostly  in  autunm,  the  wind  rages  so  vehe- 


mently, that  file  houses  quiver  and  crack,  the  tents  and     Wlsr 
lighter  boats  fly  up*  into  theiair,  and  the  sea-water  scat-  t  Region*. 
tera  about  on  the  land  like  stoow-dust"  || 
-  There  is -very  little  clear  Weather  in  the  Arctic  seas 
during  spring,  summer  and  autumn ;  for  while  the  at-  » 
niosphere  over  the  land  is  free  from  clouds  fetid  visible  ' 
vapours,  at  sea  it  is  generally  obscured  by  frost*  rimcin  * 
the  spring,  and  by  clouds  or  fog  in  the  summer*    The  ' 
jrost-rime  i*  a  vapour  which  arises  from  the  'sea  in  se-  ' 
vere  frosts.    It  is  occasioned  by  the  warmth  of  the  wa-  • 
ter  comparatively  with  die  temperature  of  the  air.  * 
This  difference  of  temperature  produces  a  considerable : 
evaporation,  which  the  coldness  of  the  air  condenses  in' 
minute  frozen  particles  as  rapidly  as  it  is  produced.'  In ' 
cahn  weather  the  frost-rime  is  scarcely  perceptible;  but  * 
in  high  winda  and  heavy  seas,  when  the  different  strata 
of  air-  near  the  surface  are  intimately  blended  by  the 
agitation  of  the  waves,  it  rises  to  the  height  of  20  or  * 
30  yards-,  and  becomes  as  obscure  and  bewildering  to 
the  navigator  as  the  densest  fog.    It  affords  him  this7 
advantage,  however,  that  by  being  superficial  he  can ' 
get  above  it  by  ascending  his  ship's  mast,  from  the 
summit  of  which  he  gains  a  much  -more  olear  arid  ex-  * 
tended  prospect  ... 

•  In  the  interior  of  compact  fee  there  is  always  a  ten- 
dency to  dear  weather  J  but  so  soon  as  the  ice  sepa* 
rates,  and  the  temperature  rises  to  the  freezing  point, 
fogs  become  exceedingly  frequent,  and  of  extraordinary 
density.  They  sometimes  prevail  for  days  and  weeks 
together  without  a  moment's  attenuation.  There  are 
intervals,  however,  of  a  perfectly  cloudless  sky,  which 
sometimes  extend  to  two  or  three  successive  days.  And 
in  all  the  regions  far  north,  during  the.  absence  of  the 
sun,  clear  frosty  weather  is  almost  universal.  This  was 
strikingly  the  case  in  the  experience  of  Captain  Parry 
at  Melville  Island,  the  sky  being  generally  cloudless  in 
the  winter  and  spring.  And  it  Was '  observed,  that 
when  the  clouds  became  gradually  more  dense  and  fire-  ' 
quent  the  temperature  began  to  rise.* 

Little  snow  falls  in  winter,  and  not  much  aqueous 
deposit. in  summer;  but  in  spring  and  autumn  there 
are  prodigious  falls  of  snow,  particularly  in  gales  of ' 
wind.    Captain  Parry  experienced  heavy  snow-drifts  in 
the  month- of  October,  "against  whichno human  being  ' 
could  have  remained  alive  after  an  hour's  exposure." 
In  Spitsbergen,  which  is  frequented  by  Russian  hun- 
ters from  the  borders  of  the  White  Sea,  similar  snow- 
drift* occur.     If  the  hunters  happen  to  be  abroad  when 
they  occur,  their  lives  are  always  in  peril.   Their  usual  - 
practice,  however,  is  to  wrap  themselves  up  in  their  . 
large  cloaks,  and  lying  hat  down  on  their  faces,  to  await 
in  this  posture,  for  an  interval  of  the  storm  in  which 
they  may  recover  their  hut  or  tent    In  this  way  they 
have  a  chance  of  escaping;  but  to  contend  against  the 
severe  and  bewildering  action  of  a  snow-storm,  is  only 
prematurely  to  exhaust  their  strength  and  hasten  their 
destruction.    The  snow  which  occurs  during  severe 
frosts  is  remarkable  for  the  beauty  of  its  crystals.     The 
principal  configurations  are  the  stellifbrm  and  hexagon- 
al, though  almost  every  shape  of  which  the  generating ' 
angles  of  60°  and  ISO0  are  susceptible,  may,  in  the ' 
course  of  a  few  years'  observation,  be  discovered.    Cap- ' 
tain  Scoresby  has  figured  nearly  a  hundred  varieties  of 
snow-crystals  observed  by  himself,  some  of  them  ex- 


*  Pcnosnt'f  Arctic  Zoology -,  Supplement,  p.  41. 
i  Middkto»*f  Vindication,  p.  201. 
|  History  of  Greenland,  I  p.  47. 
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-POLAR  BEGIQN9.  '*9 

Pol  at     tremely-beautifal,  -ami  all  •  of  them*  however  complex,  the  herfeon,  theft  were  two*  ami  nf  one  ship  three,  dis-    ^liV 

Regiotn.    perfectly  symmetrical.  •  tinct  inverted  images,  each  exhibited  in  a  different  ^P^f- 

Rain,  is  not  unfreaueot  in  the  months  of  July  and  stratum  ta£  refracted  ice,  one  shove  another,— the  low-  ~  ' 

^August,  and  sometimes  the  quantity  that  falls  in  eon-  est  image  being  afcan  altitude  of  more  than  the  apparent 

tinued  succession  in  a  few  daysj  is  perhaps  folly  equal,  height  of  the-  ship's  mast,  above  the  mast-head  of  the 

'for  the  time,  to  what  occurs  in.  tropioal  countries  in  the  original.    And  of  two  vessels  there  were  well-defined 

rainy  season,  f  images,  in  an  inverted  position,  though  the  ships  *o 

The  atmospheric  phenomena  of  the.  Artftic  regions  are  .which  they  referred  were  not  within  light !   It  should 


jpeculiarly  curious  and  -interesting*  This  is  fliore  etfpe-  be  observed,  that  the  inverted  images  were  visible  on 
.dally  the  case  with  regard  to  the  %  aurora,  borealis;  hav  this  occasion  only,  when  an  appearance  of  ice,  produd- 
joes,  parhelia,  corona;,  and*  anthelia,  and  the  optical  ed  either  by  reflection  or  refraction,  occurred  above  the 
effects  of -unequal  refraction.  -  As  these  various  pneno-  regular  line  of  the  horizon,  in  the  quarter  occupied  b£ 
poena,  however,  are  described  under  their  respective  the  ships.  In  the  clear  intervals  of  the  lower  atmtf- 
appellations,  in  the  course  of  this  work,  we  shall  only  -sphere,  between  the  strata  of  refracted  ice, -no  image 
liere  state  some  few  particulars  respecting  such  as  are  was  seen ;  and  when  the  stratum  was  too  narrow  tb 
more  peculiar  to  the  Arctic  regions.  -comprise  the  whole  of  the  image,  a  part  of  it  only  ap- 

Haloes  and  parhelia  were  observed  by  Captain  Parry*  peered.  And  it  should  be  also  observed,  that  these 
in  his  voyage  to  Melville  island,  in  very  great  perfec-  phenomena  were  principally  telescopic,  both  the  ships 
tion  and  Variety.  Sometimes  the  parhelia  and  prisma^  and  images  being  so  distant,  that,  to  the  naked  eye* 
tic  circles  were  numerous.  The  radius  of  the  first  halo  they  only  appeared  as  indistinct  specks.  The  inverted 
is  stated,  at  different  times,  to  have  been  91°  38'  from  images  occurred  either  in  the  south-west  or  north-east 
the  sun,  22°,  22*  1(K,  22°  2C,  &c.  On  one  occasion*  quarter ;  but,  at  the  same  time,  the  ships  in  the  north- 
there  were  two  concentric  prismatic  circles,  five  segments  west  quarter  were  only  subject  to  a  distortrve  influence 
of  circles,  and  three  bright  parhelia,  all  exhibited  at  i— these  appeared  above  a  ciiff  of  ice,  elevated  by  re- 
one  time.  X  Sometimes  similar  phenomena,  -but  less  fraction,  like  oblong  black  streaks,  lengthened  out; 
bright,' were  observed  round  the  moon.  On  the  26th  but  compressed  almost  to  the  breadth  of  a  line, 
of  January,  there  was  a  luminous  circle  encompassing  The  land  also  exhibited  some  curious  appearance^: 
the  moon  of  22°  4C .  radius,  and  a  white  horizontal  In  many  places  there  were  patches  resembling  two  ob-i 
streak  of  light,  forming  prismatic  spots  of  light,  or  tuse  pyramids  united  by  their  apices,  the  upper  one) 
paraselene;,  at  the  intersection  with  the  halo*  On  an-  though  quite  as  distinct  as  the  other,  being  evidently 
other  occasion  there  were  two  circles  of-38Q  and  .46°  the  inverted  image  only  of  the  lower  one.  'In  occasion- 
radius  round  the  moon,  and  four  paraselene  oa  the  al  positions,  where  two  of  these  double  pyramids  were* 
inner  one.  near  together,  the  upper  limbs  of  the  higher  pyramids* 

'  Corona?  and  anthelia  ,  were  observed  by  Captain'  coalesced,  to  as  to  present  the  appearance  of  prodigious 
Scaresby  in  the  Greenland  sea,  almost  daily  in  foggy  bridges,  some  leagues  in  extent,  with  a  clear  atmo- 
weather,  whenever  the  sup  was  visible.  The  best  po-  sphere  beneath  them.  Sometimes  these  pyramids  were 
sition  for  seejng  them  was  at  the  mast-head,  where  the  so  compressed  and  multiplied,  that  three  or  four  were 
head  of  the  shadow  of  the  observer  on  the  water  was  seen  in  a  "vertical  series,  forming  so  many  distinct  hori« 
always  encompassed  with  an  anthelion  or  glory,  aontal  strata,,  joining  in  the  middle,  but  all  detached  at 
Around  this  were  several  prismatic  circles,  from  two  to    the  extremities. 

five  in  number,  all  concentric  and  opposite  to  the  sun.-  The generalteleso0picsppearaneeofthesearcti6 coasts," 
The  diameters  were,  No.  1,  i^°  or  2°;  No.  2,  the  (ex-  when  under  the  influence  of  unequal  refraction,  is  fire-' 
terior  limit)  4°  45';  No.  8,  about  &  && ;  and  No.  4,  quently  that  of  an  extensive  ancient  city,  abounding  • 
(the  middle,  of  the  band,)  about  38°  50/.  The  colours  with  the  ruins  of  castles,  obelisks,  churches,  and  monu- 
of  some  of  these  circles  were  vivid  and  distinct,  but  of  raents,  with  other  large  and  ttonspicaou*  buildings.' 
others  merely  shades. of,  a  luminous  grey.|§  Some  of  the  hills  often  appear  to  be  surmounted  with ' 

But  the  most  amusing,  perhaps,  of  aU  the  optical    turrets,   battlements,    spires,    and  '  pinnacles ;    while 


phenomena,  observed  in  the  Arctic  regions,  are  those  others,  subjected  to  another  kind  of  refraction,  exhibit ' 

produced  by  unequal  refraction.:  In  the  height  of  sum-  large  masses  of  rock,  apparently  suspended  in  the  air, ' 

mer,  when:  the  sky  is  clear,  the*  constant  action  of  the  at  a  considerable  elevation  above  the  actual  termination 

sun  produces  a  rapid  evaporation  from  the  sea  and  ice ;  of  the  mountains  to  which  tbey  refer.  The  whole  exhibi- 

but  as  the  air,  thus  charged  with  moisture,  passes  over  tion  isfreqnently  a  grand  and  interesting  phantasmagoria, 

alternate  surfaces  of  water  and  ice,  it  becomes  of  very  Scarcely  is  the  appearance  of  any  object  fully  examined 

unequal  densities,  forming  various  strata  of  different  and  determined,  before  it  changes  into  something,  else, 

degrees  of  refractive  power.  Hence  objects  seen  through  It  is,  perhaps,  alternately  a  castle,  a  cathedral,  or  an 

such  media  are  variously  distorted — images  are  multi-  obelisk :  then  expanding  and  coalescing  with  the  ad* 

plied— the  most  fantastic  forms  are  exhibited  in  an  end-  joining  mountains,  it  unites  the  intermediate  valleys, 

less  and  ever  varying  succession.     Captain  Scoresby,  though  they  may  be  miles  in  width,  by  a  bridge  of  a 

in  his  voyage  to  Greenland  in  1822,  gives  a  number  of  single  areh  of  the  most  magnificent  appearance, 
examples  of  these  interesting  phenomena.    On  one  oc-        Among  all  the  optical  phenomena  of  unequal  refrac- 

casion,  there  being  a  number  of  ships  insight  at  a  time  .  tion  which  Captain  Scoresby  mentions,  the  most  ex- 

when  the  atmosphere,  though  clear,  was  in  0  very  ex-  traordinary  appears  to  have  been  the  discovery  of  his 

traordmary  condition,  the  appearances  were  particularly  father's  ship,  when  many  miles  beyond  the  reach  of 

curious.    "  Of  some  vessels,  whose  hulls  were  beyond  direct  vision  by  its  inverted  image  in  the  air.    The* 

*  Sea  Account  of  the  Arctic  Rcgtont,  vol.  i.  p.  425 — 432. . 

+  See  ficonsby's  Voytge  to  Greenland, '  1622. 

+  Parry's  Voygttotht  Ntntk-Wut,  p.  152,  156, 157, 162, 1GS,  164,  172,  &c. 

§  Voyage  to  tht  Northern  WhaU^erp  i*  1822,  p.  274,  284. 
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PoUr     account  of  this  rimimstance,  by  Captain  8coresby,    effect  of  refraction  equal  to  9500  feet     Now,  the     Polar 
**<oa*.    who  had  jtttt  returned  from  bis  first  landing  on  the    angle  corresponding  with  an  altitude  of  8500  feet,  and  Bqgionr. 
east  coast  of  Greenland,  at  Cape  Lister,  in  latitude    a  distance  of  140  miles,  is  84/  47V  the  vmhie  of  the  *—   *  — 
70°  SO'  N.  is  thus  given  in  his  Journal.  u  It  was  about   extraordinary  refraction,  at  the  time  the  land  was  thus 
1 1  p.m.  the  night  Was  beautifully  fine,  and  the  air  quite    seen ;  or,  calculating  in  the  proportion  of  the  distance", 
mild.    The  atmosphere,  in  consequence  of  the  warmth,    which  is  the  most  usual'  manner  of  estimating  the  re- 
being  in  a  highly  refractive  state,  a  great  many  curious   fraction,  it  amounted  to  one-fourth  of  the  arch  of  dis- 
appearances were  presented  by  the  land  and  icebergs,    tance,  instead  of  one-twelfth,  the  mean  quantity. 
The  most  extraordinary  effect  of  this  state  of  the  at-        That  land  was  seen  under  these    circumstances, 
mospbere,  however,  was  the  distinct  inverted  image  of  there  cannot  be  a  doubt;  for  it  was  observed  to  be  in 
a  ship  in  the  clear  sky,  over  the  middle  of  the  Targe  the  same  position,  and  under  a  similar  form,  on  the 
bay  or  inlet  before  mentioned,— the  ship  itself  being    18th,  23d,  24th,  and  25th  July,  1821,  when  the  ship 
entirely  beyond  the  horison.     Appearances  of  this    was  in  longitude  from  12*  SO*,  to  11°  WW.  and  on 
kind  I  have  before  noticed,  but  the  peculiarities  of  this    the  23d  it  remained  visible  for  twenty-four  hours  to* 
were, — the  perfection  of  the  image,  and  the  great  dis>    gather;  and  though  often  changing  its  appearance, 
tance  of  the  vessel  that  it  represented.    It  was  so  ex-    by  the  varying  influence  of  the  refraction,  it  constantly 
tremely  well  defined,  thst  when  examined  with  a  tele-    preserved  a  uniformity  of  position,  and  general  simi* 
scope  by  Dollond,  I  could  distinguish  every  sail,  the    Isrity  of  character.    In  my  journal  of  this  day,  I  find  I 
general  "  rig  of  the  ship,"  and  its  particular  character;    have  observed,  that  my  doubts  about  the  reality  of  the 
insomuch  that  I  confidently  pronounced  it  to  be  my    land  were  now  entirely  removed,  since,  with  a  tele*' 
lather's  ship,  the  Fame,  which  it  afterwards  proved  to    scope,  from   the  mast-head  '  hills,  dells,  patches  of 
be,— though,  on  comparing  notes  with  my  father,  I    snow,  and  masses  of  naked  rock,  could  be  satisfactorily 
found  that  our  relative  position  at  the  time  gave  our    traced,  during  four-and-twenty  hours    successively/ 
distance  from  one  another  yery  nearly  thirty  miles,    This  extraordinary  effect  of  refraction,  therefore,,  I 
being  about  seventeen  miles  beyond  the  horizon,  and    conceive  to  be  fully  established." 
some  leagues  beyond  the  limit  of  direct  vision.     I  was        The  only  other  optical  phenomena  that  we  shall  de- 
so  struck  by  the  peculiarity  of  the  circumstance,  that  I    scribe,  is  the  ice-blink.    "  On  approaching  a  pack,  fields 
mentioned  it  to  tne  officer  of  the  watch,  stating  my  full    or  other  compact  aggregation  of  ice,  the  phenomenon  of 
conviction  that  the  Fame  was  then  cruizing  in  the    the  ice-Mink  is  seen  whenever  the  horizon  is  tolerably 
neighbouring  inlet/'  free  from  clouds,  and  in  some  cases  even  under  a  thick 

Another  effect  of  this  state  of  the  atmosphere  is  to    *ky.  The1  ice-bhnk  consists  of  a  stratum  of  a  lucid  white- 
render  directly  visible  objects  which  in  reality  are  en-    nets,  which  appears  over  ice  in  that  part  of  the  atmo- 
tirely  beyond  the  horizon.    This  takes  place  in  some    sphere  adjoining  the  horizon.    It  appears  to  be  occa- 
measure  in  temperate,  and  perhaps  torrid,  as  well  as  in    sioned  thus:   Those  rays  of' light  which  strike  on  the 
the  frigid  climates.    But  in  the  latter  the  exhibition  of   snowy  surface  of  the  ice,  are  reflected  into  the  superin- 
this  phenomenon  is  more  frequent  snd  more  remarkable    cumbent  air,  where  they  are  rendered  visible,  either  by 
than  in  any  other  region.    Captain  Scoresby  gives  se-    the  reflective  property  of  the  air,  simply,  or  by  a  light 
veral  examples  of  it  in  his  Account  of  the  Arctic  Re*    haze,  which,  on  such  occasions,  probably  exists  m  the 
£10*4  voL  i.  pp%  884—891.    But  in  his  Journal  of  a    atmosphere;   but  the  light  which  falls  on  the  sea,  is  in 
Voyage  to  Greenland,  the  most  singular  example  oc-    a  great  measure  absorbed,  and  the  superincumbent  air 
curs.     *'  The  particulars  were  these:  Towards  the  end    retains  its  native  ethereal  hue.    Hence,  when  the  ice- 
of  July  1821,  being  among  the  ice  in  latitude  74°  10V   Wink  occurs  under  the  most  favourable  circumstances, 
and  longitude,  by  lunar  observation  and  chronometer,    it  affords  to  the  eye  a  beautiful  and  perfect  map  of  the 
(which  agreed  to  twenty-two  minutes  of  longitude,  or    ice,  twenty  or  thirty  miles  beyond  the  limit  of  direct 
within  six  geographical  miles,)  12*  30*  15*  W.  land    vision*  but  less  distant  in  proportion  as  the  atmosphere' 
was  eeen  from  the  mast-head  to  the  westward,  occa-    is  more  dense  and  obscure.    The  ice-blink  not  only 
sionally,  for  three  successive  days.    It  was  so  distinct    shows  the  figure  of  the   ice,   but  enables  the  expe- 
and  bold,  that  Captain  Manby,  who  accompanied  me    rienced  observer  to  judge  whether  the  ice  thus  pictured' 
on  that  voyage,  and  whose  observations  are  already    be  field  or  packed  ice:  if  the  latter,  whether  it  be 
before  the  public,  was  enabled,  at  one  time,  to  take  a    compact  or  open,  bay  or  heavy  ice.    Field-ice  affords 
sketch  of  it  from  the  deck,   whilst  I  took  a  similar    the  most  lucid  blink,  accompanied  with  a  tinge  of  y el- 
sketch  from  the  mast-head,  which  is  preserved  m  my  low ;   that  of  packs  is  more  purely  white;  and  of  bay- 
journal  of  that  year.     The  land  at  that  time  nearest  to    ice,  greyish.    The  land,  on  account  of  its  snowy  cov- 
us  was  Wollaston  Foreland,  which,  by  my  late  stir-    ering,  likewise  occasions  a  blink,  which  is  more  yellow 
revs,  proves  to  4ie  in  latitude  74°  25'  {the  middle    than  that  produced  by  the  ice  of  fields." 
part  of  it,)  and  longitude  19*  50*:   the  distance,  there* 

fore,  must  have  been  at  least  120  miles.    But  Home's  oRr-.   VT  _PA.//,,/rt<™ 

Foreland,  in  «1-W.  longitude,  distinguished  by  two  T'       '     ™J*»«W- 

remarkable  hummocks  at  its  extremities,  was  also  Before  we  enter  the  arctic  regions,  we  find  the  ve- 
seen ;  its  distance,  by  calculation,  founded  on  astrono-  getable  productions  of  die  earth  progressively  dirai- 
roical  observations,  being  146  geographical,  or  160  nishing  in  size  and  in  number,  as  we  recede  from  the 
English  miles.  In  an  ordinary  state  of  the  atmo-  equator.  The  noblest  trees  of  the  forest  in  temperate . 
sphere  (supposing  the  refraction  to  be  one-twelfth  of  chmes  cannot  vie  in  size  with  the  vast  adansonia,  or 
the  distance),  any  land  to  have  been  visible  from  a  the  superb  palms  of  the  torrid  regions,  the  giants  of' 
ship's  mast-head,  an  hundred  feet  high,  at  the  distance  vegetable  life:  and,  in  advancing  toward  the  poles, 
of  1 40  nv1<$a,  must  have  been  at  least  two  nautical  there  is  a  striking  diminution  of  the  number  of  vege- 
miles,  or  12,000  feet  in  elevation  ;  but  as  the  land  in  table  species.  Wildenow  states  the  number  of  known 
question  i»  not  snore  than  S500  feet  in  altitude,  (by  species  on  the  Coromandel  coast,  and  in  the  island  of 
estimation,)  there  must  have  been  an  extraordinary    Jamaica,  at  4000 ;  in  England   2592 ;  in  the  Mar- 
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P«!ar      quisate  of  Brandenburg  2000;  in  Sweden  1299;  in  iremula,  are  early  lost  ,•  and  near  its  upper  boundary,     Polar. 

'     z     '     Iceland  553;    in   Lapland  534 ;  *    in    Spitzbergvn,  we  miss  the  Sarbus  aucuparia,  Rubu*  arclkus,  and  com-    Region** 

Captain  Scoretby  found  47  species ;  t  and  in  Mel-  «on  heath,  Erica  vulgaris;  but  the  vegetation  of  Son-  *— PV>— " ' 

vilfe  Island,  probably  the  coldest  point  of  the  globe,  chus  alpinus,  and  Aconifam  lycoctonnm,  are  very  luxu- 

Captam  Parry  has  only  noticed  .12  or   13  species,  riant,  aa  well  aa  of  the  Lichen  rangiferinvs,  or  rein- 

among  which  the  only  shrubby  plant  was  Betula  nana,  deer  moss,  tmthe  drier  spots*    At  the  upper  limit  of 

there  a  creeping  vegetable,  not  rising  two  inches  from  this  zone,  the  Tussilago  frigida,  and  Pedicularisscep* 

the  ground.  %    Even  in  Lieutenant  Franklin's  arduous  <**«  camlinum,  disappear. 

journey,  which  embraced  a  large  portion  <of  country  4feh,  The  next  zone  contains  brushwood,  only  on  the 

below  the  60th  degree  of  latitude,  and  but  *  compare-  margins  «f  the  streamlets,  or  in  bogs,  consisting  of 

tively  small  track  within  the  arctic  circle,  the  number  Sali  glauca,  and  Betula  nana,  (which  still  retains  its 

of  plants  observed,  only  amounts  to  663  species.  |  erect  posture)  intermixed  here  and  there  with  a  few 

The  physical  dtstributtonof  vegetables  has  only  "of  bushes  of  juniper  and  Salic  hastata.    Every  hijlock;  " 

late  years  claimed  due  attention  from  the   botanist,  covered  with  Arbutus  alpina,  variegated  with  Andro- 

though  it  offers  one  of  the  most  striking  peculiarities  meda  cmrulea  and  Trienfatis  Europasa,  while  the  bogs 

of  climate ;    but  the  researches  *of  Wafelenherg,    of  ***  ornamented  with  Andromeda  polyfolia  and  Pedicula* 

VbnBuch,  and  of  Humboldt,  have  opened  a  noble  field  ris  Lapponica.    On  the  southern  declivities  we  find 

to  botanical  investigation.    The  observations  of  Wan-  Veronica  alpina,  Viola  biflora,  Pteristrhpa,  and  Ange- 

lenberg,  on  their  physical  distribution  fn  Lapland,  Hca  arckanselica.    The  upper  branch  of  this  zone  is 

forms  sp  very  .complete  *  view  of  their  general  di*i  1400  feet  below  the  line  of  perpetual  snow, 

tribution in  Arctic  countries,  that  they  may  serve  for  a  5th,  In  this  region  brushwood  is  no  longer  seen, 

general  sketch:  of  the  gradual  extinction  of  vegetable  The  woolly  willow,  Salix  lamia,  i*  not  more  than  tw6 

lire  by  approximation  to  the  line  of  perpetual  congela*  feet  high,  even  in  the  most  favourable  situations;,  and. 

tton.    It  m  well  known,  that,  besides  latitude,  the  eto  Satis  myrsinitis  is  still  lew.     Betula  nana  now  only 

vatkm  of  a  country  above  the  level  of  the  sea,  exerts  a  creeps  along  the  ground  in  the  drier  spots ;   but  the 

moat  ieaportant  influence  on  ita  climate,  because  the  hiHs  are  clothed  with  the  humble,  but  vigorous  veg*. 

hmits  of  perpetual  ice  approach  nearer  «nd  nearer  to  ration  of  Azalea  procumbent,  and  Azalea   Lapponica, 

the  sea  aa  we  advance  toward  the  pole.    Hence  the  which  impart  a  peculiar  brownish  hue  to  this  zone, 

regions  of  Lapland,   to  which   Wahlenberg'a  Sheltered  spots  between  the  rocks,  it  is  true,  afford 


observations  apply,  afford  a  favourable    station    for  ipecimens  of  Lychnis  apelala,  Erigeron  uniflarum,  and 

viewing  the  gradual  influence  of  climate  m  civcttm*  Optrys  alpina  ;  end  in  bogs  may  be  seen  Aira  alpina; 

scribing  the  Artie  flora.     He  divides  this  district  into:  Carex  ustulala,  and  Vaccinum  uliginoswn;  but  the  only 

eight  zones,  each  marked  by  peculiarities  in  ita  vege*  berries  that  here  ripen  are  those  of  Empetrum  nigrum, 

table  productions.  which  luxuriates  in  this  region.    This  zone  extends  to 

1st,  On  approaching  the  Lapland  Alps,  we  arrive  at  within  800  feet  of  the  line  of  perpetual  snow,  and  ita 

the  line  where  the  spruce  fir  (Pinus  abies)  ceases  to  mean  temperature  =  34°  Fahrenheit;  a  little  above 

grow.     It  had  previously  assumed  the  appearance  of.  this  point  we  lose  the  Lichen  rangiferinus. 

a  aJender  pole,  beset  with  short  drooping  branches*  of  6th,  This  region  is  marked  by  patches  of  perennial 

a  CuDereai  hue.  With  the  spruce  fir,  the  Bosaoinnamtmea;  snow,  the  bare  spaces  between  which  are  thinly  sprink- 

nad-CcmvoUaria  hifoHa,  had  disappeared;  and  the  borders  led  with  the  dark  vegetation  of  Empetrum  nigrum,  now 

of  the  pools  were  stript  of  Arumdo  phragmkes,  Lysi-  destitute  of  fruit;  Andromeda  tetragona,  A.  hypnoides, 

mackia  ihyrsifolia,  Galium  boreale,  and  Care* iglobularis:  end  Qiapensia  Lapponica,  a  few  southern  slopes  are 
This  is  the  true  region  of  Tussilago  nivea.     The  ex-  .  decorated  with.  Gentiana  tenclla,  G.  nivalis,  Campanula 

trane  boundary  of  the  spruce  fir  is  3200  below  the  uniflora,  and  Draba  alpina ;  while  the  marshes  afford 

level  of  perennial  snow,  where  the  mean  temperature  Pedicuiaris  hirsuta,  P.  fiammta,  and  Dryas  octopetala. 

is  $7**5  Fahrenheit.  The  superior  limit  of  this  zone  is  200  feet  below  the. 

2d,  Region.    Here  the  Scotch  fir,  (Pinus  sylvestris)  line  of  perpetual  and  almost  uninterrupted  snows, 

though  diminished  in  size,  is  still  found,  with  a  low  7th,  Beyond  the  last  region  the  general  covering  of, 

stem  and   spreading  branches;    and    here    we   lose  snow  is  only  interrupted  by  a  few  dark  spots,:  ooca» 

Ledum  paluttre,  Salix  pentandria,    Veronica  serpulifb-  sionetl  by  reflected,  heat,  where  .the, spongy,  surface  o£ 

&u     Near  the  extreme  boundary  of  the  Scotch  fir,  is  the  soil  affords  sustenance  to  Saxifraga  slcUari*,.  &i 

found  Phaca  alpina.    Beyond  this  the  fruit  of  Vacci-  oppositifolia,  S,  rivularis,  Ranunculus  nivalis,  R.  gla* 

nmm  myrtUlus  does  not  perfectly  ripen :    the  upper  ciali*%  Rumex  digynus,  Juncus  curvatus,  and  Silene  aeaum 

limit  of  this  region  is  2800  feet  below  the  line  of  per-  lis*    The  mean  temperature  of  this  zone,  which  touches 

petual  snow,  and  has  a  mean  temperature  of  36°  .5'.  the  line  of  uninterrupted  snow,  is,  a  little  above  32° 

About  600  feet  lower,  barley,  one  of  the  most  hardy  of  Fahrenheit. 

the  Ctrealia  ceases  \o  ripen ;  though  the  potato  and  8th,  When  some  mass  of  dark;  rock  occasions  the 

turnip  are  not  too  diminutive  to  afford  a  profitable  melting  of  the  snow  in  a  few.  points  of  this  zone,  a 

crop,  almost  to  the  extremity  of  this  zone.  few  shoots  of  Ranunculus  glacia/is,  and  other  similar 

3d,   Beyond  this   the  miniature  forests  consist  of  plants  occasionally  show  themselves,  even  to  the  height 

stunted  birch,  (Betula  alba)  which  soon  becomes  so  low  of  500  feet  above  the  general  line  of  perennial  snow, 

aa  to  be  commanded  from  the  most  trifling  eminence,  until  the  point  of  perpetual  congelation  arrests  the 

Ita  upper  boundary,  where  it  is  not  above  five  feet  in  farther  efforts  of  animated  nature,    The  only  living 

height,  is  2000  feet  below  the  line  of  perpetual  snow,  creature  found  in  this  dreary  region,  is  the  snow  bunt* 

In  this  zone  the  Alnus  incana,  Prunus  padus,  Populus  ingv  Emberiza  nivalis. 

•  Ffor±L«ppomi<*.                                                f  Arctic  Region*.  \  Parr/a  Voyege. 

§  In  chit  jauiney,  Dr.  Richardson,  who  was  naturalist  to  the  expedition,  remarked  the  gradual  extinction  of  some  species  of  piano* 

and  the  diminution  in  the  height  of  the  trees  as  they  advanced  toward  the  shores  of  the  Icy  Sea:  and  they  observed  bo  trees  above  Lat.  G7* 
30*  N.  in  Long.  118°  W.  though  they  attained  to  latitude  68°  W. 
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Volar  This  division  into  nones,  distinguished  by  their  ve- 
Kegiona.  getable  inhabitants,  may  be  traced  even  along  the  sur- 
*  *  w  face  of  the  lowest  land,  as  we  proceed  northward,; 
though  there  are  so  many  circumstances  which  affect 
the  temperature  of  any  place,  that  the  zones  cannot  be 
•marked  .by  fixed  degrees  of  latitude ;  and  the  bother* 
mal  lines  do  not  correspond  with  such  parallels.*  The 
varieties  of  vegetable  life  decrease  as  we  advance  into 
.the  Arctic  regions;  and  we  find  a  proportionate  di- 
minution in  the  numbers  of  the  larger  animals. 

Sect.  VII.— Zoo/ogy. 

Zoology.  I N  viewing  the  zoology  of  the  Arctic  regions,  we  find 
the  number  of  species  in  the  animal  kingdom  gradual* 
ly  diminish.  These  desolate  regions,  however,  teem 
with  life  as  far  as  human  enterprize  has  hitherto  pene* 
tratecL  We  have  already  noticed  the  innumerable 
myriads  of  animalcules  which  swarm  in  the  deep,  suffi- 
cient to  discolour  the  waters  of  the  Greenland  sea  to  a 
vast  extent!  and  which  probably  afford  food  to  the 
jsmall  squUlas,  and  other  crvslacea,  on  which  the  huge 
mysUctlus  is  supported.  This  exuberance  of  animal 
life  is  the  cause  of  the  vast  numbers  of  some  species  of 
aquatic  fowl,  visiting  the  Arctic  circle  to  the  very 
limits  of  perpetual  congelation.  Even  the  scanty  ve- 
getation of  nigh  latitudes  is  capable  of  supporting 
many  animals.      The    rein-deer,  the    musk-ox,  the 

Starmigan,  grow  fat  amid  the  stinted,  vegetation  of 
lelville  Island,  during  its  short  summer;  after  which 
an  admirable  instinct  warns  them  to  retreat  to  more 
genial  climes. . 

The  Fauna  Groenkndica ,  of  Fabriciue,  a  Danish 
missionary*  some  .time  resident  in  that  colony,  affords 
the  best  connected  .view  of  the  xoplogy  of  an  Arctio 
country  yef  given  to  the  world. 
Of  the  lower  animals  he  enumerates  and  describes, 


Vermes,  including  Testacea, 

228 

Insecta,  including  Articulata, 

110 

Pisces,  including  Cartilaginei, 

44 

Tme  Amphibia,  (rami  temporaria,) 

1 

ATSS, 

53 

Mammalia, 

32 

468 

—»no  inconsiderable  list  for  so  dreary  a  country. 

The  more  recent  investigations  of  Captains  Phipps, 
Seoresby,  and  Sabine,  have  made  us  acquainted  with 
several  additional  inhabitants  of  the  Greenland  sea,  or 
the  adjacent  shores,  as  may  be  seen  by  the  following 
list: 


Vermes. 


FbutrapUota* 

CelHpora  pumicosa. 

Sabeihfiusiuloia. 

Buccktum  carituUttm. 

Mytilvs  rugonu 

Arterial  pectinate. 

Mcduwpileuh  and  six  other  small  species,  described 

and  figured  by  Scoresby.— Arctic  Esgious. 
Six  species  of  minute  animakulat  described  and  figured 

by  Scoresby. 
CUoboreaHt. 
belicina. 


Articulate. 


Cancel  mtgax. 
ampulla, 
boreau 
pulcx. 
arctiau. 


Pisces. 

Gadus  carbonariu*. 

Mutbut  barbatut. 

Syualutborcalisl 

•  '  ' 

Ave*. 

ffirundo  riparia.    In  JMehille  Island. 

Tringa  hypoleucot. 

cinerea. 

Charadrius  pluviaiis* 

Uria  brvnnichii. 

Larm  argmtatut. 

sabini. 

Mammalia. 

Mu»  Groenlondicu*.    A  new  species,  discovered  on  the 
east  coast  of  Greenland'  by  Sooceaby. 

It  is,  however,  obvious,  that  these  sources  alone 
can  only  afford  a  tolerable  view  of  the  principal  zoolo- 
gical productions  of  the  Arctic  regions. 

Pennant's  Arctic  Zoology  -contains  a  description  of 
many  animals,  which,  strictly  speaking,  do  not  belong 
U>  countries  even  within  the  60*  of  latitude.  The  work 
was  originally  intended  to  embrace  the  zoology  of  the 
whole  of  North  America,  and,  therefore,  k  contains 
numerous  animals  that  ajre  only  found  in  warm  lati- 
tudes. The  zoology  of  the  northern  parts  of  Europe 
apd  Asia  haye  been  ably  illustrated  in  the  works  of 
Linnaeus  and  Pallas ;  and  many  additions  were  made 
by  the  voyages  of  Steller  and  Cooke,  and  the  re- 
searches of  Sir  Charles  Giesecke.  It  is  gratifying  to 
our  nationality  to  perceive  how  much  the  natural  his- 
tory of  the  Arctic  regions  is  indebted  to  British  enters 
prise.  The  voyages  of  Phipps,  Scoresby,  Boss,  Parry** 
Franklin ;.  Sir  Alexander  Mackenzie,  and  Hearne,  in 
America ;  of  Sir  G.  Mackenzie,  Dr.  Hooker,  and  Dr- 
Henderson,  in  Iceland*  are  monuments  of  our  enterprize 
and  our  zeal.  From  an  examination  of  the  facta  col-' 
lected  in  their  writings,  from  various  detached  memoirs 
on  the  subject  of  natural  history,  and  the  perusal  of  some 
pf  the  most  eminent  systematic  writers,  we  have  drawn 
up  a  catalogue  of  the  animals  in  the  classes  Mammalia,- 
Avei%  and  Pisces,  which  have  been  observed  within  the* 
(jQth  degree  of  .north  latitude.  We  have,  fixed,  on  this 
latitude,  because  it  includes  those  regions  of  Asia  smd 
America  where  the  intensity  of  the  cold  is  fully  as  se- 
vere as  within  the  polar  circle  in  Europe ;  and  it  com- 
prehends the  whole  of  Greenland;  a  country  which 
affords  the  best  example  of  an  Arctic  Fauna. 


MAMMALIA. 

1.  Ursus  maritimus, 

Polar  bear. 

2.             Americanus, 

"1  Black  bear  and  yellow  bear 
j      Richardson. 

3.             cinereus, 

Grizzly  bear.     Ditto. 

4.             eulo, 
6.             luscus, 

Glutton. 

Wolverene. 

6.  Mcles  Iisbrtdoria, 

American  badger. 

7.  Vtverra  mattes, 

Pine  martin. 

8.               ermines, 

Stoat. 

9.                zibellina, 

Sable. 

10.               i'eiinantii, 

Fuller  weesel.  . 

11.                mephitis, 

Skunk. 

12.  Lutra  marina. 

Sea  otter. 

13.             Canadensis, 

Canadian  otter. 

14.  Phoca  barbate, 

Great  seaL 

15.              foetida. 

Foetid  seal. 

16.              hispida, 

Hough  seal. 

17.             Groenlandica, 

Harp  seal. 

18.              leporine, 

Ijeporine  seaL 

19.              ursine, 

Ursine  seaL 

20.             Leonina, 

Leonine  seal. 

21.              vitulina, 

Common;  seal. 

22.  Canis  femiliaris, 

Domestic  dog. 
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iar       63.  Canis  lupus* 


nons. 


24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
39. 
39. 


lupus  griseuf ,. 

.'SibflS) 

vulpee, 

fillVua, 

decussatue, 
argentatus, 


lagopus, 
Felis  domestka. 

Canadensis,' 
Sorexaianeus, 

moachatue, 
Hiatrix  dorsata, 
Castor  fiber 
Fiber  unethical, 

albue, 


40„--  )fc»  Hudsonicus,  • 


41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49- 
50. 
51. 
52. 
53. 
54. 

55. 

M. 

57. 
58. 
39. 
60. 
61. 


Groeulandkus, 

Labradorins,.' 
lemmas, 
rutilus, 
tovquatus. 


tchetag, 

ratals, 

amphibius, 


Arctomys  wupcua, 
prainosa, 
•    citillusf 

Franklinii, 

Ricbardsonii, 
Hoodii, 


Wolf.   . 
Grey  wolf. 
White  wolf. 
European  fox. 
Red  fox. 
Crass  fox. 

Silvery  or  black  ids. 
Grizzle^  fox- 
Arctic  fox. 
Common  eat. 
Canadian  lynx.    • 
Common  shrew. 
Musk  shrew. 
Canadian  porcupine. 
Beaver. 
Musk  rat    . 
White  mask  rat.  • 
Hudson's  Bay  lemming. 
Greenland  lemming. 
Labrador  mouse. 
Common  lemming* 
Red  mouse. 
Ringed  mouse. 

Hudson's  Bay  meadow  mouse* 
Kamtschatka  mouse. 
Black  rat.. 
Water  rat 
Canada  rat 
Economje  rat 
Quebec  marmot 
Hoary  marmot 
Variegated  marmot 

{Grey  American  marmot  Rich- 
ardson., 
Tawny  American  marmot  do. 
Striped  American  marmot  do. 


aves. 


Scrurus  Hudsooius,  Hudson's  Bay  squfrreL 


vulgaris, 
volaas, 

sabrinus, 


ft.  Leans  rariabtha, 

63.  Alpina, 

64. 

65. 

66. 

67. 

68. 

69. 

70. 

71. 

78. 


Americanos, 
Cervus  alces, 

tarandua, 
Americanua, 


alter. 


pyguBoit 
cnpeeolus, 

73.  Antilope  rurdftr, 

74.  Moschua  moschatua, 

75.  Caprahircus, 

76.  Orisariee,  • 
?7.        amnaatr, 

TO.  fios  Americanua, 


79. 
80. 


moecfaatus, 


81.  Trichechus  roemarus, 

H. 

81 

St 

85. 

86. 

87. 

88. 

89. 

90. 

91.  Physeter  niacTOcephalus, 

92.  catodoo, 

93.  micropt, 

94.  turno, 

95.  Delphinus  phocama, 

96.  delphis, 

97.  deductor, 

98.  .  oica, 

99.  nasutus, 

100.  leucas, 


Bales*  mawtieetue, 
.•  physalua, 
musculus, 
boons, 
rostrata, 
gibboea. 


Common  squirrel. 
European  flying  squirrel. 
North- American  flying  squirrel. 
Varying  hare. 
Alpine  hare. 
Polar  hare.' 
American  hare«> 
Elk,  and  various  moose  deer* 
Rein  deer. 
American  stag. 
A  new  speciesi 
tertius,    Ditto. 

Tailless  joe. 

Roe?     , 

Pong-horned  antelope. 

Tibetian  mask. 

Domestic  goat 

Common  sheep. 

Argalu     •  . 

American  buffalo. 

Musk  ox. 

Domesticated   in    some   arctic 

countries. 
Walrus.    . 
Whale- tailed  walrus. 
NaxwaL 

Fabrieuia'a  narwal. 
Greenland  whale. 
Fin-bacVed  whale. 
Round  lipped  whale. 
Pike-headed  whale. 
Rostrated  whale. 
Bunched  jrhale  ? 
Blunt-headed  cachalot. 
Small  cachalot 
Small-eyed  cachalot. 
High-finned  cachalot 
Porpesse. 
True  dolphin. 
Drove  whale. 
Grampus* 

Bottle-nosed  dolphin. 
Beluga. 


Falco  chryssttos, 
albicilla, 
rulvus, 
haUatua, 
leucocephalus, 
leuoogaster? 
gerfako, 
peregrmutf 

lagopus,    . 
Novae  Terra* 


1. 
8. 
3. 
4. 
5. 
6\ 
7. 
8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 

20. 
21. 
22. 

23. 
24. 

25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 

33. 

34. 

35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
62. 
53. 
64. 
55. 
66. 
57. 
68. 
59. 
60. 

61. 
62. 
63. 
64. 
65. 

quatus,    • 

66.  migratoriue 

67.  Cinculus  Buropams, 

68.  Turdus  migratorius, 

69.  melodee, 

70.  iliaeus, 

71.  pilaris, 

72.  Unalasehkc, 
73  Labradorus, 


borealis, 
bitteo, 
*   obsoJetus; 
Cayaneus , 
Cohimbariua, 
uliginosur, 
hiemalis, 
Strix  bubo, 

otus, 

brachyotns, 

nyctea, 

Wapaavthu, 

fuliginosa, 

nebulosa,   . 

sylvauea, 

Hudsonia, 

flammea, 

passerina, 
Lanius  excubitor, 

borealis, 
Corvus  corax, 

Hudeonius, 

corone, 
■  cornix, 

cristatus. 

Canadensis, 

pica, 

Stelleri, 
Oriolus  Phceniceus, 

Baltimore, 

niger, 

leucocephalus, 
•  ferruginous^ 


Unalaschktft> 
Oracula  quiseula, 
Cuculus  canorus, 
Yunx  torquilla, 
Pieui  mattimv 
auratua, 
Canadensis, 
fiamentris,  - 
variuet 
pubescent, 
▼Ulceus, 
▼iridts,  • 
Norvegicuey 
minor, 


__  • 

Golden  eagle. 
Cinereous,  or  sea  eagle. 
Rinp>-tailed  eagle. 
Osprey  eagle. 
White-headed  eagle. 
White-bellied  eagle? 
Jerfalcon,  including  lanner. 
Peregrine'raleoii,  including  many 

•varieties  of  the  common  falcon.* 
Rough«legged  fatam. 
Newfoundland  falcon. 
Goshawk. 
Red-tailed  falcon. 
Buzzard. 
Plain  falcon. 

Hen-harrier  and  ringtail.'' 
Pigeon  hawk. 
Marsh  hawk. 
Winter  iltatt* 
Eagle  owl,  including  the  Lap. 

land  owL 
Long-eared  owl. 
Short-eared  owL 
Snowy  owl. 
WapacuthU'Owl. 
Sooty  owL  •  * 

Barred  owl. 
Browrvand  tawny  owl. 
Hawk  owL     - 
Barn  owl. 
Little  owl. 

Great  cinereous  shrike. 
Northern  shrike. 
Raven.  • 

{Hudson's  Bay  magpie.    Rich- 
ardson.- 
Carrion  crow. 
Hooded  crow. 
Blue  jay. 
Canadian  jay. 
Common  magpie. 
Steller'e  crow. 
Red-shouldered  driole. 
Baltimore  oriole. 
Black  oriole. 
White-headed  oriole. 
Rusty  oriole. 
Yellow-throated  oriole. 
Unalaschka*  oriole. 
Purple  grackle. 
Common  cuckoo. 
Wry  neck. 

Great  black  woodpecker. 
Golden-shafted  woodpecker. 
Canadian*  woodpecker. 
Yellow-bellied  woodpecker. 
Spot-bellied  woodpecker. 
Downy  woodpecker. 
Hairy  woodpecker. 
Green  woodpecker. 
Norwegian  woodpecker. 
Lesser- spotted  woodpecker. 


Mac 
Regions. 


Alcedo  akyon,  Belted  kingfisher. 

Sitta  Europsea,  European  nuthatch. 

Canadensis,  Canadian  nuthatch. 

Stutnus  vulgaris.  Common  stare, 

ludovicianus  yel  tor-Crescent  stare. 


Red-breasted  stars. 
Water  ouzel. 
Red-breasted  thrush* 
Wood  thrush,  or  wood  robts. 
Red-winged  thrush. 
Fieldfare  P 
Unulaschha  thrash. 
Labrador-thrush; 
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Polar        74, 

Hudeonkus, 

Bostone.  -   75. 

torquetus, 

--y-— >    76. 

Mutricape  atrieapille,  • 

77. 

raticetya. 

78. 

Caiiadcs)sis» 

79. 

striata, 

80. 

•    Sibirice, 

81. 

Hirundo  riperia, 

82. 

bicolor. 

83. 
84. 

% 

purpurea. 

85. 

Alanda  alpcstris, 

86. 

• 

arvensis. 

87. 

MotacUla  alba, 

88. 

Tschntseheosis, 

89. 

Hudsonka, 

90. 

dtieola, 

91. 

Vidflora  omanthe, 

92. 

Sylvia  sestiv a, 

93. 

Awatcfca, 

94.  Paras  Hudfooienit 

$5. 

bicolor, 

96. 

palustris. 

97. 

atricaplhte, 

98. 

major* 

99. 

ater. 

100. 

Cayenne, 

101. 

Fringilla  montana, 

102. 

Lulensif, 

103. 

.'    Nortonensis, 

104. 

iliaca, 

105. 

Lapponica, 

106. 

eannabina, 

107. 

..    Uoaiia, 

108. 

montium. 

109. 

narirostrJs, 

ua 

doeree. 

111. 

Emberiia  paeons,. 

112. 

nifalia^ 

113. 

leucocephalua, 

114. 

arctica, 

115. 

aureola, 

116. 

UnalaschksB, 

117. 

ptthyornus, 

118.  Cruciitistra  vulgaris, 

119.  leucoptera, 

120.  Loxia  enuclestor, 

121.  &udsoniesv 

122.  .  Ludoridantv 

123.  pyrrhula, 

125.  Tetrao  ombelluH. 

126.  urogallus, 
12T.             phaiianrllus, 
128.             euptdo, 
129. 
ISO. 
131. 

132.  testis, 

133.  madins, 

134.  aaiiaeti,  ml  albua, 

135.  tetrao  Scoiicus* 

136.  rupeetruv 

137.  coturaijt, 

138.  lagepvs, 

139.  boreelia, 

140.  Cohxmba  migratoris* 

141.  Ardea  Ainarkana, 

142.  grus, 

143.  Canadanna. 

144.  lanuginosa, 

145.  mejor, 

146.  Hudsonie, 

147.  gigantea  vel 


Hudson's  Bay  thrush. 

Ring  thmah. 

Pied  flycatcher. 

American  flycatcher. 

Canadian  flycatcher. 

Striped  flycatcher. 

Dun  flycatcher. 

Sand  mutiny-Melville  Itland. 

Black  and  white  swallow. 

Purple  saveall. 

Unalaaehka  swallow. 

Shore  lark. 

Sky  lark. 

White  wagtaiL 

Tashutachi  wagtail. 

Hudaonian  wagtail. 

Yellow -headed  wagtail  ? 

White  rumpcd  wheatear. 

Yellowpole  warblar. 

Awatcba  warbler. 

Hudaonian  titmouse.    • 

Toupet  titmouse ' 

Marsh  titmouse. 

Canada  titmouse. 

Great  utmouat. 

Cole  titmouse* 

Azure  tumouat. 

Tree  finch. 

Lulean  finch* 

Norton  finch. 

Swamp  finch. 

.Lapland  finch* 

Common  linnet. 

Red.  bead  Jinuct. 

Twite, 

Arctic  finch.  . 

Cinereous  finch. 

Cowper  bird. 

Snow  bunting.;  including 

Tawny  and  mountain  bunting. 

White-crowned  bunting. 

Arctic-^Mcrican  bunting. 

Yellow-breasted  bunting 

Unalaaehka  bunting. 

Pure  bunting. 

Common,  cross  bill. 

White- winged  cross*  bill. 

Pine  grosebcak. 

Hudsoojan  grossbeak. 

Bed-breasted  greesbeaav 

Bullfinch. 

Northern  gioaihtslr 

Buffed  gratis. 

Wood  grous. 

Long-tailed  groua> 

Pinnated  grout. 


H  axel  grous. 
Behuehac  grous* 
Black  grous, 
Hybrid  grout> 
White  grous. 
Bed  groua. 
Bock  grout. 
Quail 
Ptarmigan. 
Northern  partridge* 
Passenger  pigeon. 
Hooping  crane. 
Common  crane. 
Biown  crane. 
American  bittern- 
Common  heron  t 
Bed-shouldered  heron*. 


154.  Scolopai  gallinaria, 
165.  gallinula, 

156.  feoda, 

157.  aegocephala, 

158.  marmorata, 

159.  Lapponica, 

160.  •>  limosa, 

161.  HutUooia, 

162.  glottis, 

163.  totanus, 

164.  caUdria, 

165.  vooifete, 

166.  fiavipetv 

167.  •  Butaas, 

168.  nigra, 

169.  fusca, 

170.  mtianure, 

171.  grisea,      » 

172.  Tringa  pugnax, 

173.  gambetta, 

174.  ochropus, 

175.  glareola, 

176.  maritime, 
177*  uodata, 

178.  calidria, 

179.  punctata,. 

180.  striata, 

181.  dnerca, 

182.  hypoleueoj, 

183.  macularia, 

184.  borealis, 

185.  alpina, 

186.  puailla, 

187.  Islandica, 

188.  uniform!*, 


189. 

Canutus, 

190. 
191. 
192. 
193. 

interpret, 
Vandlus  gavia, 

mdanogatter, 
Charadxius  pluvtalis, 

194. 
195. 
196. 
197. 
198. 

Hudeooius, 

cabdris, 

hiaticula, 

vociferus, 

morinellus. 

199.  Hematopus  ostralegus, 

200.  Rallus  aquaticus, 

201.  Gallinula  Carolina, 

202.  porsana, 

203.  Fulicaatra, 

204.  aterrima, 

205.  Americana, 

206.  Phalaropus  hyperboreus, 

207.  gl 


148.  Sooloptx.  arcuate, 

149.  phawpps, 

150.  boreelis, 

151.  rueticoU, 

152.  media, 

153.  gallinago, 


Common  curlew. 
WhtmbreU. 
tTa«iit,wMmr  curlew. 

Woodcock. 
Great  snipe. 
Common  snipe. 


208. 

Amerieanus, 

209. 

platyrynchus, 

210. 

Podicept  eristatus, 

211. 

auritus, 

212. 

cornutus, 

213. 

rubricollis, 

214. 

Carehnensi*i 

215. 

Becurviroetra  Americana,. 

216. 

Diomedea  enlans, 

217. 

Ale*  impennis. 

218. 

eirrbata, 

219. 

arctica. 

220. 

Labradoria, 

221. 

torda. 

222. 

pica. 

223. 

alle. 

224. 

crietatella, 

225. 

tetracula, 

226. 

rtBittanilSi 

227. 

antique, 

228. 

platyrynchus, 
CJria  Tsoile, 

229. 

230. 

Brunichii, 

231. 

grylle. 

232. 

marmorata, 

Fmmark  snipt> 
Jack  snipe. 
Alscouan  gaoTwitr 
Common  godwit. 
Marbled  gedwiL 
Bed  godwijL 
Lesser  godwit. 
Hudaonian  godwit* 
Greenshank*. 
Spotted  sniper 
Bedshankv 

Stone,  or  tell*tak  snipe- 
Yellow  shank. 
Nodding  snipe. 
Black  snipe. 
Dusky  snipe. 
Blackatailsd  snipe. 
Brown  oe  red-brcasWd  anipe. 
Huff. 
Oambet., 
Oreen  sandpiper* 
Wood  sandpiper* 
8elinger  sandpiper. 
Waved  sandpiper. 
Dusky  sandpiper. 
Freckled  sandpiper* 
Striated  sandpiper. 
Ash-coloured  sandpiper* . 
Common  sandpiper. 
Spotted  jandpiper. 
Boreal  sandpiper  ? 
Dunlin,  and  Purr*. 
Little  sandpiper. 
Iceland  or  red  sandpiper. 
Uniform,  perhaps  a  bird  in  its 

first  plumage. 
Knot. 
Turnstone. 
Crested  lapwing. 
Grey  plover,  or  squettarole. 
Golden  plover,  and  alwarfcrjm 

plover. 

Hudaonian  plover. 

Sanderling. 

Ringed  plover. 

Noisy  plover. 

Dottrel. 

Oyster  catcher. 

Water  rail. 

Soree  gallijmle. 

Spotted  gaUinulCfe 

Common  coot. 

Greater  coot. 

American  coot. 

Bed  phalarope. 

Grey  phalarope  and  plain  pha- 
larope. 

Wilson's  phalarope. 

Flat-billed  phalarope. 

Crested  grebe. 

Bared,  grebe. 

Horned  grebe. 

Bed-necked  grebe. 

Pied-bill  grebe. 

American  avocet. 

Wandering  albatross. 

Great  auk*. 

Tufted  auk. 

Puffin. 

Labrador  auk. 

Baxor-bilL 

Black-biUed  auk. 

Little  auk. 

Crested  auk. 

Dusky,  auk. 

Parrakeet  auk. 

Ancient  auk. 

Flat- billed  auk,  or  pigmy* 

Foolish  gmllsmot. 

Brunich's  guillemot. 

Black  guillemot. 

Marbled  guillemot. 
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P^Ur 


marinus, 

fuseus, 

glautus, 
argentatue, 
eburoeus, 
ndibuodaflf 


233.  Uriammor,  * 
934.  Colymbua  gUcialk, 
lamer,. 
236.  .  ejctkue, 

septentrionalis, 
Hudsooins, 

239.  Stene  hirundo, 

240.  .   Cespia, 

241.  fissipee,  Yd  Digit* 
242, 


243. 
244. 

2*5. 
246. 
247. 
248. 
249. 
260. 
26U 
252. 
243. 
254. 
255. 
250. 
257. 
256. 
M9. 
260. 
261. 
262. 
263. 
264. 
265. 
266. 
267. 
268. 
269. 
270. 
271. 
272. 
273. 
274. 
275. 
276. 
277. 
278. 
279. 
28a 
281. 
282. 


284. 

285. 

286. 
287. 
288. 
289. 

29a 

291. 
292. 


294. 
295. 
296. 
297. 
299. 
299. 
300. 
301. 
302. 
303. 
■304. 
305. 

306. 
307. 
308. 


atririlla, 
Sabini, 

minutus, 
Cetaractes  skua, 
Lcstris  parasitica*, 
PiooeUark  gigas, 

kurtteus, 

puffious, 
nigripes, 
forficata, 
pelagice, 
jfiergue-  neei  genser, 

serrator, . 

cjamllatus, 

castor, 

albellus, 

minutus, 
Antscygcus, 

muuu,  rel  rninsnornSj 

hyperborcus, 

grandis, 

cygnotdes. 

Canadensis, 

rafieollis, 

anser, 

elbirrons, 

seHCtoinw 

Bering, 

Guland, 

erythropuf, 

bernicla, 

ccerulesocns, 

sutila, 

mdtisstma, 

spectabilis* 

perspicillata, 

nigra, 

fuica, 

histrionic*, 

sis^^s^we}ewsjBjej 

Labradoria, 

nwilla, 

tadorna, 

dypeata, 

strepera, 


Americana,    . 
acuta,  rel  hiemalls, 
gUdalis, 
Stetteri, 
albeola, 

glaucton, 
fuligula, 
Islandica, 
sponsa, 


309.  guerquednla, 

VOt.  Mil.  PART  I. 


Letter  guillemot* 
Northern  Diver. 
Imner. 

Loom,  or  black  tbraatecr  diver. 
Red  throated  diver. 
Striped  diver. 

White  tern,,  of  common  tern. 
Caspian  tern. 
Black  tern. 

Arctic  tern,  (different  from  com- 
mon.) 
Black-backed  gufl. 
Herring   gull,   including   the 

wageL 
Glaucous  gall,  or  burgomaster. 
.  Savory  guU. 
Ivory  gulL 
Black-headed  golL 
Kitttwake, 
Laughing  gulL 
Sabine's  gull. 
,  Common  guU? 
little  gulj. 
Skua  pull 
Parasitic  gulL 
Giant  petrel. 
Xurfle  petreL 
Fulmar. 
Shearwater. 
Black;-toed,  petrel. 
Fork*tailed  petreL 
Stormy  petreL 
Goosander. 

Bed-breasted  meiganser. 
Hooded  merganser. 
Dun  diver. 
Smew. 

Little  merganser. 
Wodling  or  wild  swan. 
Tamo  or  mute  swan. 
Snow  goose. 
.  Great  goose. 
Chinese  goose. 
Canadian  goose. 
Red-breasted  goose. 
Grey  lag  goose. 
White  .fronted  goose. 
Bean  goose. 
Bering  goose. 
Ouknd  goose. 
Bernacle  goose. 
Brent  goose. 
Blue-winged  goose. 
Ruddy  dock. 
Rider  duck. 
King  duck. 

Spectacle  or  black  duck. ' 
Scoter  duck. 
VelTet  duck. 
Harlequin  duck. 
Mallard,  including  the   tame 

duck. 
Pied  duck. 
Scaup  duck. 
Shieldrake. 
ShoTcler. 
Gad  wall. 
Falcated  duck. 
Pochard. 

American  wjgeon. 
Pintail  duck. 
Long-tailed  duck. 
Steller*s  or  western  duck. 
Bunel-headed  duck. 
Golden-eye  duck* 
MoriUion  duck. 
Tufted  duck. 
Red  crested  Iceland  duck. 
Summer  duck,  (FrankHn,  Cum- 
berland house.) 
Gargeoy. 


310.  Anas 

311*  crecca  Americana) 

319.  discors,  . 

313.  Pelecanufl  carta, 

314.  gtaculus, 
SI  5.  criatatus, 
316*.  .   violaceus, 

317.  urile, 

318.  '  Bassanus, 

319.  onocrotalus, 


Common  teaL  * 
American  teaL 
Blue-winged  teal. 
CotTorant. 
Common  shag. 
Crested  shag. 
Violet  shag* 
Red*  faced  shag. 
Gannet. 
Brown  corrorent. 


-  Polar 
Regions. 


1. 
2. 
3. 

4. 
5. 

* 
7. 
6. 
9. 

10. 

II. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

S3. 

34. 

35. 

36. 

37. 

36. 

89. 

40. 

41. 

42. 

43. 

44. 

45. 


PISCES.  *  " 

Petromyxon  fluTiatilis,  Lamprey. 

Gasterobranchus  csscus,  Blind  hag^or  Myxine  glutuiosa. 

Raja  bade,  Skate. 

oxyrynchns,  8harp-nosed  ray. 

probably  several  other  rays. 


46. 
47. 
48. 
49. 

5a 

51. 
62. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 


Saualus  carcharius, 
maximus,. 
borealis, 

...  P**"OS»- 
acanthius, 
catulus, 
ChhusBra  borealis, 
Acdpenser,  (Sturiot) 
Cyclopterui  lumpus, 

.  pyranudatuf , 
gelafinosus, 
*    ventricosus, 
.     liparis, 
lineetus, 
minutus, 
Syngnathus  ophidion, 
typhle, 
ecus, 
Aiigiiula  vulgaris, 

conger,     . 
Ammodyte*  tobianus, 
Anarichias  lupus*    . 

minor, 
Ophidium  vinde, 
Gadus  morhua, 
eolifinus. 
"  caUaiias, 
barbatus, 
minutus* 
merlangus, 
carbonarius, 
'  poUachius, 
Tirana, 
mcrluccius, 
molva, 
lota, 
brosme, 
Blennius  gunneuus,' 
lumnenu*, 
rancmus, 
punctatus, 

viviparus, 
Coryphssna  rupestris, 

Cottus  cataphractus, 

scorpius, 

quadricornis, 

hexicorniSfl 

gobio, 

Zeus  gallus  ? 

Pleuronectes  htppeglossus, 

cynoglossos,' 

platessoides, 

'    stellatuf, 

ffladalis. 

Labrus  tuillus, 

exoletus, 


Whits  shark. 
Basking  shark. 
Greenland  shark,  (Scoresby.J 
Sawfish? 
Piked  dog-fish. 
Spotted  and  panther  shark. 
Northern  chimera. 
Sturgeon? 
Lump  sucker. 
Pyramidal  sucker. 
Gelatinous  sucker. 
Ventrieose  sucker. 
Unctuous  sucker. 
Lineated  sucker. 
Small  sucker. 
Snake  pipe 'fish. 
Small  pipe  fish. 
Greater  pipe  fish. 
Common  eeL 
Conger*  eel. 
Sand  launce. 
Wolf-fish. 
Smaller -wolf-fish. 
Green  sphidium. 
Cod. 

Haddock. 
,  Dorse. 
Whiting  pout- 
Poor. 
Whiting. 
Coal  fish. 
Pollack. 
Green  gadus. 
Hake. 
Ling. 
Brarbot. 
Torek. 

Gunnel  blenny. 
Areolated  blenny. 
Frog  blenny. 
Punctated  blenny. 
Viviparous  blenny. 
Rock  corypbenc. 
Mailed  bullhead. 
Lashet  bullhead. 
Four-horned  bullhead. 
Six-horned  bullhead* 
Kiver  bullhead.  . 
Indian  dory,  (Fabricius.) 
Halibut. 
Smaller  halibut 
Greenland  flounder. 
Stellated  flounder. 
Arctic  flounder. 
Norwegian  labrus. 
Antique  labrus,  (Fabricius.) 


PercafluviatilisvvelHudson|a,  Hudsonian  perch. 


Norvegica, 
Scomber  scomber, 
Oasterosteus  aculeatus, 

'  Canadensis, 
MuDus  barbacus, 


Norwegian  perch. 
Common  mackrel. 
Three-spined  stickleback. 
Canada  stickleback. 
Red  surmullet,  (Scoresby.) 

D 
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68.  Salmosalar, 


POLAE   REGIONS. 


69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
77. 
78. 
79. 


trutta, 

fiffio, 

alpimi*, 

lacestris, 

stagnalis, 

rmuis, 


Groenlanctieus* 

tnyuaunt, 

laTareras, 


Common 
8sa  trout. 
Common  trout* 
Gilt  char. 
Lakt  salmon. 
Pool  salmon. 
Birultt  salmon. 
Arctic  salmon. 
Capoten,  or  Greenland 


Owiniad. 
Coppermine  Rirer  salmon,  (Ri- 
chardson.) 
Mackenzie's  salmon,  (Ditto.) 
Ndma  salmon. 
JLwrascBa  salmon. 
Taimen  salmon. 
Artedis,  or  herring  salmon. 
Bach's  grayling,  (Richardson.) 
Winter  Rirer  grayling.  (Ditto.) 
Sea  gwmfad,  (Ditto.) 
Carp  trout 
Autumnal  salmon. 
Snouted  salmon* 
Peled  salmon. 
Golden  eye*  (Ricsirdson>) 
Common  Pike. 
Common  heiimg. . 
Anchovy,  (Ipabricius.) 
Sprat 

Hndsonian  sucker. 
Forster's  sucker. 
Le  Sear's  sucker. 
Aphyacarp. 


To  render  this  general  zoological  view  more  complete/ 
we  may  add  a  list  of  the  genera  of  other  animals,  ob- 
served in  Greenland  by  Fabricius. 


Maekensii, 

Nelma, 
Kundsca* 
Taimen, 
Artech, 
signifer, 
thymalloidetv 
quadrilatorahs, 
caroio, 
satumsalis, 
nasus, 
^pctsct 
99.  Hiodon  clodialis, 

93.  Esox  Indus, 

94.  Qupea  harengus, 

95.  encrasicolus, 

96.  sprattus, 

97.  Cyprinus  Hudsonhrs, 
96.  Forsterianuf  a 
99.  Le  Seurii, 

10a  aphya, 


so. 

81. 
8?. 
83. 
84. 
85. 
86. 
87. 
88. 
89. 
90* 
91. 


AMPHIBIA. 
Hans  Temporaria. 

INSECT  A. 


Frog. 


Cistela  stoica. 
Selpoa  pedicolaria. 
Coccmella  trilasdata. 
Altica,  2  spedes. 
Cuiculio,  i  spedes. 
•Dyttscns  marginalia, 
xeneono  lossor. 
Staphylinns,  3  spedes. 
PapOio  tuQia. 
Fhalama,  8  spedes. 
Labellula  virgo. 
Fhryganea  rhombisea. 
Ichneumon  moderator. 
Apis  alpina. 
Tipula,  5  spedes. 
Muses,  5  spedes. 
VduooeUa,  4  spedes. 


Tabanus  Groenhmdkus. 
Culez,  3  spedes? 
Empis  boreaHs. 
Pedum,  6  spedes. 
Tennes  diTinatorium. 
Pediculus,  11  spedes. 
Pulex  irritans. 
Acarus,  9  spedes. 
Fhalanglum  opiho. 
Aranea,  6  species. 
Pycnogonumv  3  spedes. 
Cancer,  12  species. 
Squilla  tobata. 
Oniscus,  12  spedes. 
Daphne  pulex. 
Binoculus  pisdnus. 
Cyclops  brerieornis. 


VERMES. 


Oordtus,  >7 
Ascaris,  10 
Lumbricus,  11  spedes. 
Amphitrite,  4  spedes* 
Nereis,  17  spedes. 
Aphrodite,  5  specie*, 
Naie,  2  species. 
Taenia,  6  spedes, 
Hirudo,  2  spedes. 
Planaria,  9  spedes. 
Fasdola»3  spedes. 
Mammalia,  globulus. 
Ascidia,  8  spedes. 
Qlo  refuse. 
LemsBtp  7  species. 
Lucernaria,  2  sprcin> 
Trocbus  4  spedes. 
Turbo,  2  species. 
Tritonjms,  10 


Myzine  glntinosa,  {a  fiah,  not  s 

norm.) 
Doris,  3  spedes. 
Hydra,  2  species. 
Actinia,  4  species. 
Holotburia,  7  species. 
Sepia*  2  species. 
jBcroe,  4  spedes. 
Medusa,  6  species. 
Astasias,  6  specks. 
£chinus  saxatilis. 
JSabcIla  lumbricalis* 
Serpula,  11  spedes. 
Patella,  3  spedes. 
Argonauu  Arctica. 
Helix*  3  specks. 
Fholas  teredo. 
Isk  hippuris. 
Tiibspoca,  4  spades. 
S 


Nerite,  2  specks.    • 
Mya,  4  specks; 
Catdium,  2  species. 
Venus,  3  spffiftti 
Area  minute. 
Fecten  Islandicus. 
Mytihia,  3  specks. 
Chiton,  3  spedes. 
Lepas,  3  species. 


Madrepora,  3  spedes. 
MiUepofa,  4  spedes. 
Cellipora,  6  species. 
Flustra,  -4  specks. 
Tutmlaria,  2  species. 
Fistulas*,  2  species. 
Sertularia,  9  spades. 
Alcyonium,  4  species. 

sjajs^wssssBjMSBjs^    s*a  sysj^^^Mwsaei 


On  reviewing  these  lists,  we  find  a  considerable  di- 
minution of  the  species  in  the  first  .class  of  animals, 
even  in  the  extensive  scope  which  we  have  assigned 
to  the  northern  regions.  In  proceeding  northward,  we 
'find  the  resident  land  mammalia  reduced,  between  the 
parallels  of  70*  and  80%  to  the  polar  bear,  the  wolf, 
the  fox,  the*  Arctic  hare,  and  a  species  of  mouse;  though 
these  inhospitable  regions  are  visited  by  the  musk  ox, 
the  rein-deer,.and,  perhaps,  some  other  quadrupeds,  in 
their  short  summer.  Many  of  the  mammalia,  however, 
which  inhabit  the  sea,  as  whales,  the  narwal,  •  the 
walrus,  and  seals,  are  found  in  the*  highest  .latitudes 
to  which  we.  have  been  able  to  penetrate.  Birds, 
more  fitted  by  nature  for  extensive  and  rspid  emigra- 
tions, are  found  in  high  latitudes  in  greater  numbers. 
Aquatic  birds  extend  to  the  confines  of  the  impenetrsw 
ble  icy  barrier ;  and  the  ptarmigan,  some  of  the  finches, 
and,  above  all,  the  snow-bunting,  appear  to  be  only  li- 
mited in  their  ranges  northward  by  the  total  failure  of 
the  berries  of  the  Empetrum  nigrum,  and  seeds  of  the 
Betulanana,  on  which  they  feed..  Several  birds  of 
prey,  such  as  the  raven,  the  Greenland  variety  of  the 
penguin,  the  falcon,  and  some  others,  roam  to  the  high- 
est latitudes  which  man  has  reached. 

Fishes,  whose  element  is  more  liable  to  be  rendered 
uninhabitable,  by  the  long. continuance  ot' its  icy  cover- 
ing, are  found  in  smaller  proportion.  The  Greenland 
seas,  and  the  waters  of  the  north  part  of  America,  and 
of  the  old  continent,  are  remarkably  barren  of  fishes, 
with  the  exception  of  some  species  of  salmon  and  her- 
ring. The  true  amphibia  are  still  more,  rare,  and  seem 
to  disappear  long  before  any  other  class  of  animals. 

The  severity  of  an  Arctic  climate,  at  first  sight,  does 
not  seem  well  suited  to  any  of  the  insect  tribe  ;  -  but 
the  tormenting  clouds  of  mosquitoes,  and  ssnd  flies, 
encountered  by  Acerbi,  Clarke,  Scoresby,  and  Frank- 
lin, in  high  latitudes,  show  that  sorae  species  of  insects 
can  brave  the  rigours  of  an  Arctic  winter,  and  require 
but  an  ephemeral  increase  of  temperature  to  call  them 
into  an  active  existence,  no  less  troublesome  to  man 
than  in  tropical  regions.  The  marine  insects  and  Crus- 
tacea are,  however,  numerous;  and  the  vermes,  and 
minute  animals  of  the  ocean,  swarm  in  countless  my- 
riads, and  in  great  variety  of  form,  to  the  very  verge 
of  animated  nature ;  where'a  barrier  of  solid  ice  has  hi- 
therto restrained  the  curiosity  and  enterprise  of  man. . 

Notwithstanding  the  small  variety  of  animals  of  the 
higher  orders,  the  number  is,  in  certain  places,  and  at 
particular  seasons,  prodigious.  Thus, the  sea  about  the 
coasts  is  often  almost  covered  with  little  auks,  {Aica  are* 
tica  ;)  and  the  rocks  on  the  shores  of  Greenland  and 
Spitsbergen  swarm  with  ducks,  (Anas  mollissima)  and 
some  other  species  of  birds  are  also  numerous.  Yet 
these  are  but  occasional  visitors.  They  retire  to  these 
remote  regions,  where  the  ses,  as  soon  as  the  ice  makes 
an  opening,  is  found  to  swarm  with  insects  suitable  for 
their  food,  and  the  rocks  afford  them  congenial  places, 
receiving,  an  astonishing  heat  from  the  sun,  lor  the 
purpose  of  incubation. 

The  birds  take  their  departure  from  Spitsbergen 
generally  in  September  or  October,  from  the  east  coast 
of  Greenland  somewhat  earlier,  and  -from  Melville  Is- 
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limit  shoot  the .-  middle  of  October.  At  the  time  of 
Gaptsin  Faery**  wintering-,  all  the  quadrupeds,  excepting 
wotaeeand  fonts,  had  retired  to  the  southward  before 
the  end  of  the*  aarae  month.  The  birda  returned  in 
-the  beginning  of  June,  and  hares,  rein-deer,  &c.  a 
little  before- the  middle  of  the  month. 

Nature,  which  has  so  universally  fitted  the  animal* 
creation  for  their  various  circumstances,  has,  m  the 
oaee  of  the  Arctic  animals,  given  them  a  power  of  re- 
sisting  the  severities  of  the  diaxete  beyond  what  either 
occurs  inr  or*  is  needed  by,  due.  species  of  warmer  coun- 
tries. Thus  the  birds  are  clothed  60  thickly  with  feathers 
that,  in  some  of  she  larger  species,  tbey  are  impenetra- 
ble to  small  shot  from  a  fowling-piece,  if  received  in 
front ;  and  to  ehis  warm  coating  is  added  a  thick  bed 
of  down  beneath  the  feathers.  Th&  quadrupeds  have 
also  their  defence,  The  bear,  -besides  his  thick  warns 
fur,  has  a  layer  of  fat  spread  over  the  whole  of  his 
body,  which,  from  its  bad  conducting  power  of  heat, 
is  a  powerful  defence  against  the  cold.  The  seals  and 
walruses  have  •  also  a  similar  protection ;  and  all  the 
whale  tribe  hare  a  still  more  abundant  superstratum  of 
fat,  which  enables  them,  while  living  m  an  element  at 
the  freezing  temperature,  to  preserve  in  their  bodies  a 
uniform  warmth,  equal  to  100°  of  Fahrenheit's  scale. 

All  the  quadrupeds  that  remain  throughout  the  win* 
ter  in  these  regions,  probably,  are  subject  either  to  hy- 
bernation, or  to  what  has  been  denominated  a  state  of 
quiescence^  during  the  absence  of  the  sun.  Though  an 
occasional  bear  is  known  to  stroll  from  his  den  in  the 
winter,  the  species  in  general,  like  the  brown  bear, 
remain  in  a  quiescent  state. 

What  may  be  the  state  of  the  cetaceous,  animals  in 
the  winter  season,  that  remain  in  this  region,  is  not 
known.  In  the  case  of  a  party  that  wintered  in  Jan 
Mayen,  in  the  year  1638-4,  it  was  observed,  that  the 
B.  muttketu*  began  to  appear  about  the  coasts  in 
March.  Some  persons  are  of  opinion  that  these  also 
hybernate,  lying  in  a  state  of  repose  beneath  the  ice, 
for  considerable  intervals  together. 

These  animals,  of  which  we  have  hitherto  merely 
spoken  en  passant,  deserve  more  particular  consider- ' 
ation.  One  species,  the  mysticetus,  is  the  principal  ob- 
ject of  British  commerce  within  the  Arctic  regions ;  in 
the  fishery  of  which  we  now  annually  employ  140  or 
150  ships,  averaging  upwards  of  300  tons  burden* 
The  annual  produce  of  this  fishery  may,  on  an  average 
of  tea  years,  ending  with  1833,  be  stated  at  1800 
whales,  producing  13,500  tuns  of  oil,  and  6750  tons  of 
whalebone,  of  the  mean  value  of  £400,000,  or  half  a 
million  sterling*  The  importance  of  this  produce  con- 
sists in  the  circumstance,  that  it  is  all  derived  from  the 
sea  without  any  first  cast  or  expenses  (a  small  proportion 
in  hemp,  Ac.  excepted)  but  such  as  are  laid  out  on  ar- 
ticles of  British  growth  and  fabrication.  Hence  the 
whole  annual'  income  from  the  fishery  may  be  considered 
as  a  dear  accession  to  the  wealth  of  the  nation.  And, 
in  addition  to  this  consideration,  the  trade  employs  a 
number  of  persons  of  various  occupations,  and  trains 
up  a  large  number  of  hardy  seamen,  to  the  great  be- 
nefit of  our  commerce  in  peace,  and  applicable  to  the 
defence  of  our  country  in  time  of  war. 

But  as  this  interesting  branch  of  our  commerce  is 
discussed  and  described  in  our  article  Wh  alb-Fishbr  y, 
and  as  the  object  of  the  fishery,  the  capture  of  the 
Baicena  mgsthoetus,  or  Greenland  whale,  is  also  describ- 
ed under  our  article  Cxyolooy,  it  becomes  unnecessary 
to  enlarge  on  these  subjects  in  this  place. 


Sect.  Vlll.~-lAhabild*t$.  Vohr 

Tax  pliancy  of  the  human  frame  to  circumstances  of  >*kff°™' 
climate  and  quality  of  food,  is  greater,  perhaps,  than  /^"Jf"^"^ 
that  of  any  other  of  the  animal  creation.  While  the  *"*,* 
animal  kingdom,  in  general,  is  distributed  according  to 
climate,  and  particular  genera  restricted  to  certain  tem- 
peratures or  localities,  removed  from  which  many  of 
them  would  perish,  the  human  race  possesses  such  su- 
perior pliancy  as  to  be  able  to  exist  in  all  climates,  from 
the  severe  frosts  of  the  Arctic  regions  to  the  high  tenw 
perature  of  the  torrid  zone.  And  an  almost  equal 
capability  of  conforming  to  peculiar  qualities  of  food,  is 
sAso  possessed  by  the  race  of  man.  While,  on  the  one 
hand,  some  animals  feed  entirely  on  vegetable,  or  solely 
en  animal  food ;  on  the  other  hand,  our  species  can  sub- 
sist not  only  on  the  greatest  variety  of  animal  and  ve- 
getable substances,  or  on  an  admixture  of  both,  which  is 
the  most  usual  nourishment ;  but  it  is  capable  of  living 
entirely  upon  vegetable  products,  or  solely  upon  animal 
food ;  ana  under  each  circumstance  of  attaining  almost* 
an  equal  degree  of  hardihood  and  muscular  power. 
Thus  we  find  the  Irish  peasant,  who  often  subsists  al- 
most entirely  on  potatoes,  and  the  Highlander,  whose 
food  is  almost  confined  to  oatmeal  and  barley,  equally 
hardy  and  muscular,  and  perhaps  more  so,  than  the 
English  peasant  or  manufacturer,  who  believes  he  could 
not  exist  without  a  large  share  of  animal  food. 

Where  the  food  is  confined  to  the  produce  of  one  of 
the  two  kingdoms  from  which  our  aliment  is  derived, 
we  find  the  vegetable  kingdom  most  generally  to  afford 
the  necessary  supplies  in  almost  all  countries  situated 
in  warm  or  temperate  climates*  But  the  peculiarity,  as 
respects  an  entire  subsistence  on  animal  food,  is  perhaps 
confined  to  the  Arctic  portions  of  the  globe; 

The  inhabitants  of  the  Arctic  regions  are  not  numer- 
ous. They,  however,  consist  of  various  nations,  among 
which  there  is  a  considerable  dissimilarity  of  habits  and 
pursuits.  We  shall  conclude  this  article  by  a  few  ob- 
servations on  these  people ;  commencing  with— 

I.  The  Arctic  Inhabitants  of  Europe.     The  origin  of  Aictic  ln- 
the  present  race  of  Europeans  may  undoubtedly  be  habitant* 
traced  tp  the  central  regions  of  Asia.    Tradition,  phi-  of  Europe. 
lology  t,  history*  and  revelation,  all  combine  in  showing 
that  country  to  have  been  the  cradle  of  the  human  race, 
though  the  periods  of  the  emigrations  are  veiled  in  the 
deepest  obscurity.    The  earliest  inhabitants  of  Europe 
would  appear  to  have  been  tribes  of  Celtse  and  Finni. 
The  former  appear  at  a  very  remote  period  to  have 
penetrated  to  the  west  of  Europe ;  and,  at  the  dawn  of 
history,  we  find  them  in  possession  of  Gaul  and  Britain ; 
and  the  Finni  occupying  countries  far  to  the  north  of 
the  Euxine.    From  these  possessions  the  latter  appear 
to  have  been  forced  by  the  subsequent  irruptions  of  the  * 
Sauromatee  and  Teutones. 

The  SauromatsB,  or  Sclavi,  seem  to  have  been  tribes 
from  Media,  or  northern  Persia,  who  passed  either  by 
the  defiles  of  the  Caucasus,  or  by  coasting  the  shores  of 
the  Caspian,  and  established  themselves  on  the  banks 
of  the  Tanais.  For  some  centuries  they  appear  to  have 
remained  on  the  northern  shores  of  the  Euxine.  Im- 
pelled by  other  roving  tribes,  they  took  possession  of 
the  Carpathian  mountains ;  and,  extending  themselves 
over  the  woods  and  marshes  of  Sarmatia,  became  the 
ancestors  of  the  present  race  of  Poles  and  Russians, 
Vends  and  Bohemians.  By  them  the  Finni  were 
forced  northward,  and  were  thus  the  earliest  inhabitants 
of  the  Scandinavian  peninsula,  the  shores  of  the  White 
Sea,  and  the  northern  coasts  of  the  Russian  empire. 


•  l)r.  Fkimi^sf^i^^^&oft^,  vokii.  p*80.  f  SeeDr,  Munav'sable  work  on  the  Origin  tf  Buroptm  Language*. 
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The  Teutones,  another  Asiatic  tribe,  the  affinity  of 
whose  language  with  the  Persic  and  Sanscrit  has  been 
proved  by  Dr.  A.  Murray,  seem  to  have  advanced  from 
about  the  Lake  of  Aral,  and  passed  directly  westward, 
through  the  hostile  tribes  of  Sauromatse  and  Celtee ; 
and,  long  before  the  Romans  had  subjugated  Italy,  the 
Teutones  bad  established  themselves  on  the  Rhine,  and 
sought  the  alliance  of  the  Celtic  inhabitants  of  Gaul. 
•  About  300  years  before  Christ,  the  Teutones  had  ex* 
pelled  the  Finni  from  the  greatest  part  of  Scandinavia* 
The  descendants  of  these  conquerors  formed  the  Gothic 
tribes,  who  burst  with  irresistible  fury  on  the  Roman 
empire,  and  finally  extinguished  it  in  the  west  of  Eu- 
*  rope.  The  Norwegians,  Danes,  and  Swedes,  are  the 
descendants  of  the  Scandinavian  Teutones,  and  speak 
kindred  dialects  of  that  extensive  language,  which 
was  carried  into  Iceland  about  the  year  874,  and  about 
a  century  afterwards  even  into  Greenland.  From  these 
extreme  limits,  traces  of  this  tongue  may  be  found 
even  to  the  confines  of  China.* 

The  Finni  were  not  exterminated  by  the  Teutones. 
JVIany  of  them  were  found  intermixed  with  the  Ger- 
man colonists  in  the  reign  of  Justinian  I. ;  and  they 
always  occupied  the  northern  parts  «of  Scandinavia, 
and  the  shores  of  the  White  Sea  ;  where  one  of  their 
tribes,  the  Piarmi,  or  Biarmi,  attained  to  consider* 
able  wealth  and  civilisation.  •  The  modern  /people  of 
Finland  seem  to  be  their  descendants.  Permia,  accor- 
ding to  Torfeus,  was  invaded  by  two  captains  of  Ha+ 
con,  king  of  Norway,  in  1224.  They  are  stated  to  have 
conquered  the  country,  after  making  terrible  slaughter 
of  its  Pagan  inhabitants.  The  Laplanders  are  said  to 
have  a  common  origin  with  the  Finns,  but  are  very  dif- 
ferent in  point  of  civilization.  The  former  are  a  race 
4>f  industrious  agriculturists;  the  latter  of  indolent 
Ttomadic  tribes,  who  depend  for  subsistence  on  a  pre- 
carious supply  of  fish  from  their  rivers,  and  the  produce 
.of  their  flocks  of  rein  deer.  In  them,  the  marks  of 
their  race  are  therefore  most  distinct.  They  are  of 
short  stature,  with  black,  coarse,  straight  hair,  eyes 
transversely  narrow,  with  black  irides ;  large  heads, 
and  high  cheek  bones.  Yet  Von  Buch  assures  us,  that 
some  of  them  have  true  Turkish  physiognomies.  Their 
language  has  considerable  affinity  to  the  Turkish  t, 
and  differs  more  from  the  dialect  of  Finnish  spoken  at 
Abo  than  the  Swedish  does  from  the  German  J.  The 
language  of  the  Finns  is  that  of  many  small  Russian 
tribes,  such  as  the  Madernes,  the  Tschermissi,  Syriaenes, 
and  Votiacks ;  and  may  be  traced  from  the  shores  of 
the  Frozen  Ocean  to  the  range  of  Caucasus,  and  the 
banks  of  the  river  Anabara,  in  longitude  110°  east. 

Along  the  northern  coasts  of  Europe,  from  the  east- 
-ern  shores  of  the  White  Sea  to  the  longitude  of  the 
Ural  Mountains,  we  find  a  scattered  race,  known  by 
the  name  of  Samoides.  They  are  a  more  barbarous 
people  than  the  Laplanders ;  yet  their  manners  and 
language  show  them  to  be  of  Finnish  extraction.  They 
use  the  rein  deer  to  draw  their  sledges ;  but  do  not 
milk  them.  They  feed  on  all  kinds  of  quadrupeds, 
and  on  fish.  Their  manners  are  brutal  and  filthy ; 
being  far  beneath  the  Laplander  in  the  arts  of  life. 
They  became  subject  to  Russia  about  1525.  The  Sa- 
moides are  not  confined  to  .Europe,  but  are  also  apcead 
over  a  wide  extent  of  the  shores  of  the  north  of  Asia. 

II.  Asiatic  Arctic  Tribes.  The  Samoides  must  be  a 
pretty  numerous  race;  for  they,  are  found  in  this 
quarter  of  the  globe  as  low  as  latitude  65°,  dispersed 


among  other  tribes ;  and  swarm  in  the  vast  promontory     Polar 
between  the  Yenissey  and  the  Anabara,  which  stretch*  t  **&** 
es  up  to  lat.  75*.    They  are  even  found  dispersed  be- ' 
yond  this  river,  almost  to  the  Lower  Lena*    The  Asia- 
tic Samoides  were  not  conquered  by  Russia  until  about 
a  century  after  their  European  brethren.    The  follow-* 
ing  petty  tribes  belong  to  the  same  stock. 

Tne  Kobiats,  on  the  Yenissey ; 

The  Legates,  and  Mutores,  on  the  Sayane  Mountains. 

The  Tvbinzes,  on  the  left  bank  of  the  Yenissey. 

The  Kamatschinizes,  around  the  sources  of  the  rivers. 
Kana  and  Mana. 

The  Yurates,  ot  Yurikes,  between  the  Oby  and 
Yenissey. 

The  Kara g asses,  in  the  Udinakoy  circle  §. 

The  Samoides  call  themselves  only  Nenetsch,  people> 
or  Chosovo,  men.  The  origin  of  their  usual  appellation 
is  unknown. 

Somewhat  to  the  south  of  the  Samoides,  we  find  the 
OBtiaks;  who,  though  not  numerous,  are  composed  of 
two  distinct  people.  The  Ostiaka  of  .the  Narym,  or 
Morases,  who  occupy  the  district  between  the  Oby  and 
Naryin,  the  Ket,  and  the  Tom.  These  appear  to  be 
of  Finnish  extraction ;  but  the  Ostiaks  of  tne  Yenissey 
are  said  to  speak  a  different  language  from  any  other 
tribe  in  Siberia.  This  last  people  are  nomadic,  dwell 
on  the  Lower  Yenissey,  intermingled  with  Samoides, 
and  are  not  numerous. 

To  the  eastward  of  the  tribes  already  mentioned  are 
found  the  Yakuts,  a  people  of  Mongolian  descent,  who 
were  driven  by  the. southern  Mongols  and  Bursts  to 
the  inhospitable  regions  of  the  north ;  and  are  now, 
found  in  the  government  of  Irkutsk,  along  the  Lena, 

auite-to  the  Frozen  Ocean.  They  are  a  superior  race  to 
lose  Asiatics  already  enumerated..  They  speak  a 
dialect  of  the  tongue  of  the  Monguls,  and  have  their 
physiognomy.  They  have  a  short  stature,  fiat  visage, 
small  oblique  eyes,  thick  lips,  a  swarthy  skin,  and 
scanty  beard.  When  conquered  by  the  Russians  in 
1620,  they  mustered  40,000  fighting  men,  and  have 
since  increased. 

.  Of  the  same  Mongolian  stock  are  the  Tungusi,  who 
have  the  religion,  language,  and  manners  of  the  Mand- 
shurs.  These  two  nations,  with  their  brethren  the 
Monguls  of  central  Asia,  are  the  descendants  of  the 
people  who,  under  the  denomination  of  Tartars,  have 
at  different  times  spread  desolation  over  the  fairest 
kingdoms  of  Asia,  from  the  confines  of  Europe  to  the 
extremities  of  China,  and  the  plains  of  India. 

The  Tungusi  are  a  numerous  but  widely  scattered 
nomadic  people,  who  reach  from  the  Yenissey  on  the 
west,  to  the  river  Amur  and  the  Eastern  Ocean;  and 
are  found  from  lat.  53°  to  €5°,  and  even  to  the  borders 
of  the  Icy  Sea.  They  are  called  Lamuts  on  the  East- 
ern Ocean ;  but  their  own  appellation  is  (Evas ,.or  men. 
They  made  a  brave  and  long  resistance  to  the  Russians, 
and  were  but  imperfectly  subdued  about  1650.  Their 
wandering  life  renders  it  impossible  to  ascertain  their 
real  numbers;  but,  in  1766,  12,000  males  were  com- 
puted smong  those  most  easily  reached;  a  number 
probably  far  below  the  male  population  of  the  different 
tribes.  Of  all  the  Asiatic  inhabitants  of  the  Arctic 
regions,  the  Tungusi  are  the  most  civilized ;  and  they 
have  freely  admitted  various  tribes  of  Samoides, 
Ostiakft.  and  Yakuts,  to  inhabit  their  wide  domains. 

The  Yukaghires  occupy  parts  of  the  territory  north 
of  the  Yakuts,  on  the  Frozen  Ocean,  from  the  Van*  to 


*  The  people  of  this  race  are  distinguished  by  large  limbs*  fair  complexion!,  and  flaxen  hair, 
f  -Vurray.  J  Von  Buck's  Travel**  p.  245.  §  Tooke>  View  qfihe  Buuian  Empire . 

5 


POLAR   REGIONS.  29 

Polar     the  Kovime,  or  Kolvma.    They  too  art  of  Mongolian-  The  Kurile  islands  are  peopled  from  Kamtscjiatka;  the      PoUr 

descent,  but  are  ruder  than  their  southern  brethren.  Aleutian  isles  by  Koriaks.                                                 Regions.' 

When  they  submitted  to  Russia  in  1639,  they  had  not  III.  The  American  InkaBitanU  of  the  Arctic  Region*  V^BV^- 

seen  horses ;  althoujrh  those  atiimals  were,  at  that  time,  are  still  more  imperfectly  known  than*  those  of  Asia :  Amer»c*n 

veil  known  to  the  Yakuts.  but,  as  far  as  native  tradition  and  recent  philological  **£l 

The  Koriaks  inhabit  the  country  west  and  north  of  discoveries  have  thrown  light  on -the  subject,  there  can  n 

Kamtschatka.    They  are  divided  into  two  nations,  the  be  little  doubt  that  the  American  Indians  "of  those  re~ 

wandering  and  fixed  Koriaks.    The  first  occupy  the  gicns  have  passed  from  the  north-eastern  extremity  of 

tract  hounded  on  the  east  by  the  Sea  of  Penschinsk,  on  Asia  into  the  new  world.   <  The  Tchutski  twice  an*  ' 

the  south  by  the  Slanovi  Mountains,  on  the  west  by-  the  nually  witness  the  migration  of  innumerable  rein* 

river  Kovima,  and  oh  the  north  by  the  Anadir,  and  deer  on  the  ice,  to  the  American  continent ;  and  the 

the  Anughi.    They  are  a  fierce  and  cruel  people,  who  narrow  strait  of  Behring,  rendered  more  easily  passable 

wander  with  their  herds  of  rein-deer,  but  never  ap-  by  the  intervention  of  many  islands,  which  afford  food 

proach  the  sea,  nor  use  fish  as  food.    Their  persqns  to  the  deer,  would  but  present  a  alight  obstacle  to  the 

are  lean  and  short,  their  eyes,  as  well  as  their  beads,  enterprise  of  a  nation  of  hunters.    On  this  subject, 

small,  their  mouths  large,  their  hair  black,  their  beards  however,  we  can  only  offer  conjectures;  and  we  shall 

pointed,  and  often  eradicated.     Their  dress  is-squalid.  proceed  to  notice  the  various  tribes'  met  with  in  the 

They  are  much  dreaded  by  the  fixed  Koriaks,  who  in-  frigid  regions  of  America. 

habit  the  northern  part  of  the  Kamtschatskan  peninsu-  ,yf  *H  the  tribes  of  the  north  who  retain  such  a  si- 
la.     These  last  have  a  few  rein-deer,  which  they  use  milarity  of  manners  that  characterises  them  at  once  as' 
ibr  sledges,  but  never  for  their  milk.   They  are  a  mild  the  same  neople,  the  Esquimaux  is  the  most  exten* 
and  timid  race ;  yet  speak  a  dialect  of  the  same  Ian-  siyely  distributed.    Our  most  particular  acquaintance 
fuage  as  their  ferocious  brethren.    This  branch  of  the  with  this  people,  is  derived  from  our  intercourse  with, 
Koriaks  are.also  called  Techuki.    They  dwell  in  rude  and  from  the  residence  of  the  missionaries  among,  the 
fixed  tents,  which,  like  their  dress,  are  of  deer  skins  ;  Greenlanders.      But  people  of  almost  precisely  the 
their  manners  are  filthy  and  disgusting ;  their  features  same  character  and  habits  occupy  the  shores  of  La- 
are  coarse ;  but  they  have  not  the  flat  visage,  and  little  brador,  some  of  the  coasts  of  Hudson's  Bay ;  parts  of 
eyen,  of  the  Mongolian  race.    The  two  tribes  of  Kori-  the  northern  face  of  north  America,  various  portions 
aks  together  are  rated  at  not  more  than  8000  families,  of  the  north- west  coast  of  the  same  continent,  and 
The  Kamtschatkadales  are  evidently  of  Chinese  or  some  of  the  islands  on  the  north-east  of  the  Tschutski 
Mongolian  descent,  as  is  indicated  by  their  swarthy  Ness.    They  are  found  as  low  down  on  the  western 
complexion,  broad  fiat  faces,  small  oblique  eyes,  slender  shores  of  America  as  Prince  William's  Sound,  and 
eyebrows,  and  scanty  beards.    The  Kamtschatkadales  Unalashka,  between  Lat  54°  and  60°.  They  occur  also 
live  pendulous  bellies,  and  slender  limbs.    They  are  about  Norton  Sound,  in  Lat.  64°,  and  have  been  again 
not  numerous,  only  5000  paying  tribute  to  Russia,  in-  found  on  Mackenzie's  River,  in  the  Icy  Sea,  in  Long, 
eluding  the  inhabitants  of  the  Kurile  Isles.     In  1717,  128*  W.,  and  on  Copper  Mine  River  in  Long.  11 6*  W. 
the  whole  peninsula  submitted  to  Russia.  This  moun-  Traces  of  them  were  discovered  by  Captain  Parry,  on 
tainous  and  sterile  desert  is  the  seat  of  volcanic  fires  of  Melville  Island,  in  Long.  110°  W.  Lat  75°  N.  as  well 
great  activity ;  yet  it  has,  on  account  of  the  value  of  as  on  other  islands  in  the  Icy  Ocean. 
the  trade  in  the  fur  of  the  sea  otter,  and  for  the  excel-  The  persons  and. manners  of  this  widely-extended 
lence  of  its  harbour,  been  colonized  bv  Russia.  race  preserve  a  considerable  similarity,  even  in  their 
•    The  last  of  the  Asiatic  nations  we  shalf  mention,  are  inpst  remote  settlements.  They  are  all  addicted  to  fish- 
the  Tschutski,  a  brave  and  fine  race  of  men,  occu~  ing,  and  the  use  of  a  long  and  slender  canoe,'  of  peculiar 
pying  the  vast  peninsular  extremity  of  north-eastern  construction.    They  occupy  subterranean  dwellings, 
Asia.      In  person,  the  Tschutski  are  tall  and  stout,  and  bury  their  dead  under  barrows,  like  the  natives  of 
.with  long  faces,  an  agreeable  physiognomy,  and  are  the  north  of  Europe  and  Asia.    In  winter,  some  tribes 
considerably  more    civilized   than  their   neighbours,  form  houses  of  frozen  snow,  which  Captain  Franklin  de- 
Some  of  them  wear  ear-rings,  but  do  not  pierce  their  scribes,  in  his  very  perilous  and  fatiguing  expedition  to 
noses  like  some  other  rude  tribes.    Their  dwellings  Copper  MineRiver,  (p.  265.)  as  very  comfortable.  Their 
are  suited  to  their  boisterous  climate  and  a  country  language  seems  to  have  much  uniformity,  or  to  differ 
destitute  of  forests,   being  principally  subterraneous,  less  than  might  have  been  expected  from  their  widely- 
Their  dress  consists  of  a  jacket,  trowsers,  and  half  scattered  situation.    This  unfortunate  race  have  been 
boots,  of  neatly  dressed  leather:  and  for  prosecuting  persecuted  by  all  their  neighbours.    The  Scandinavian 
their  fishery,  which  is  an  important  concern,  they  have  colonists  of  Greenland  dread  and  hate  the  Skrllings, 
water-proof  dresses  made  of  the  intestine  of  the  whale,  (so  called  from  their  low  stature,)  whom  their  fears  or 
They  have  rein-deer,  but  use  them  neither  for  draught  hatred  have  falsely  transformed  into  cannibals;  and 
nor  for  their  milk :  they  employ  dogs  in  their  sledges,  the  most  deadly  enmity  subsists  between  the  Esaui- 
Their   weapons  are  neatly  made  bows  and  arrows,  maux  and  all  the  tribes  of  American  Indians.     Yet, 
usually  carried  in -an  ornamented  quiver.    They  al-  when  well  treated,  the  Esquimaux  appear  a  kind  and 
ways  carry  long  spears;   and  are  so  attached  to  their  well-disposed  people;  but  a  long  series  of  oppression 
arms,  that  they  will  not  sell  them  on  any  terms.  and  treachery  has  rendered  them  suspicious,  and  pro- 
These  people  have  high  notions  of  liberty;  and  bably  vindictive.    Of  their  descent,  we  cannot  speak 
have  hitherto  resisted  all  attempts  of  the  Russians  to  with  confidence;  but  their  form  and  features,  as  well 
subjugate  their  country;  yet  they  were  courteous  and  as  their  manners,  approximate  to  some  of  the  north- 
Jiospitable  to  Cooke,  whose  manners  so  pleased  thenr,  eastern  tribes  of  Asia. 

that  in  the  next  season  they  offered  tribute  to  the  Rus-  These  people  being  more  peculiarly  Arctic  than 

aians,  whom  they  supposed-to  be  his  countrymen;  almost  any  other,  we  snail  enter  into  a  more  particular 

Several  of  the  islands,  which  lie  between  the  north-  consideration  of  their  appearance  and  habits, 

em  parts  of  Asia  and  America,  were  inhabited  by  colo-  The  Esquimaux,  like  the  Arctic  inhabitants  in  gene- 

.nists  from  Asia,  when  discovered  by  the  Russians,  ral,  are  of  a  low  suture ;  few  of  them  exceeding  the 
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Polar     height  of  five  feet.    Tbtelt  face  is- commonly  broad  and    the  necessity  of  removing  their  residences;  whenever      Po»« 
IUgjw*  fiat,  with  high  cheek  bones.    John  Sacheuse,  who  was    the  seals  retreat  from  their  vicinity.    Their  most  fa.  H*****- 
— *-^-''  well  known  as  the  Esquimaux  who  accompanied  Cap-    vourite  food  is  the  flesh  of  the  rein-deer :  but  their  r^-^ 
tain  Ross  in  his  voyage  of  discovery  into  Baffin's  Bay*    chief  sustenance  is  derived  from  seals.    It  is  the  great 
and  was  the  interpreter  betwixt  Captain  Ross  and  the    object  of  their  ambition  to  excel  in  seal-catching  ;  and 
tribe  of  Esquimaux  that  he  discovered,  and  named    *  man's  dignity  ami  rank  among  his  comrades  is  pro- 
Arctic  Highlanders,  seemed  to  be  a  good  specimen  of    portionate  to  his  skill  in  hunting  and  fishing,  which 
the  nation  to  which  he  belonged,  both  as  to  his  person*    with  them  is  the  perfection  of  talent    Their  dexterity 
al  appearance,  and  as  to  his  natural  faculties.    On    in  seal-catching  is  extraordinary,  though  undertaken 
questioning  him  respecting  the   appearance:  of  the    in  small  light  canoes,  not  weighing  above  20  *r  SO 
Arctic  Highlanders,  we  were  much  amused  with  one    pounds,  in  which  scarcely  any  European  can  maintain 
article  of  his  description.    He  stated,  in  pretty  intelli-    his  balance.    But,  notwithstandisig  all  their  address, 
gible  language,  that  these  people  were  in  general  very    the  peculiar  dangers  to  which  they  are  exposed  are  the 
like  his  own  countrymen ;  but,  pointing  to  his  cheeks    occasion  of  frequent  accidents.    They  often  venture  in 
with  both  hands,  he  observed,  "  they  are  a  great  deal    a  boisterous  sea,  where  to  the  passing  navigator,  they 
bigger  here ;"  intimating,  that  they  were  much  broader,    have  the  appearance  of  a  human  nautilus, 
in  the  face,  whereas  be  certainly  was  one  of  the  wid-        Those  of  the  Esquimaux  who  are  furnished   with 
est  faced  men  we  have  almost  ever  seen !  guns  exhibit  great  cunning  and  dexterity  in  the  ma- 

The  hands  and  feet  of  the  Esquimaux  are  small;  nagement  of  them,  especially  in  shooting  seals  upon 
their  heads  large  \.  their  hair  is  coal-black,  straight^  the  ice.  As  the  seal,  when  reposing  on  the  ice,  always 
and  coarse ;  they  seldom  have  any  beard,  because  the  lies  either  close  to  the  edge,  or  with  a  small  bole,  adapt- 
little  which  nature  gives  them  they  constantly  root  out ;  ed  for  his  escape,  within  a  yard  or  two-  of  him,  he  can 
their  clothes  are  composed  of  the  skins  of  rein-deer,  never  be  caught  but  with  the  greatest  address.  The 
seals,  and  birds.  There  is  Httle  difference  in  the  dress  Esquimaux  in  the  neighbourhood  of  Disco  Island  use 
of  the  two  sexes.  The  hood  of  the  jacket  is  the  only  a  white  screen  attached  to  a  pole,  which  they  thrust 
cover  for  the  head..  The  mothers  or  nurses  of  infants  before  them  as  they  crawl  along  the  ice  towards  the 
have  their  jacket  made  so  wide  between  the  shoulders,  seal.  This  affords  them  shelter ;  and  being  nearly  of 
that  it  wHl  contain  the  child,  which  they  place  in  it  the  colour  of  the  snow,  deceives  even  the  wavy  sea), 
and  carry  about  with  them  quite  naked.  In  their  win-*  and  enables  the  Esquimaux  to  get  within  shot,  and  to 
ter  huts,  which  are  remarkably  close  and  warm,  both  obtain  a  deliberate  aim  at  his  prey..  The  Esquimaux, 
men  and  women  sft  either  stark  naked,  or  with  only  of  Greenland  do  not  seem  to  have  any  distinction  of 
their  breeches  on,  the  body  being  invariably  uncovered,    rank,  with  the  exception  of  their  angekoks  or  priests, 

Both  the  men  and  women  frequently  visit  the  ships    not  acknowledging  either  chiefs,  princes,  or  king*. 

employed  in  the  Davis's  Strait  whale-fishery,  where  the        Their  huts  vary  in  sise  according  to  the  number  of 

latter,  especially,  always  pay  a  respectful  and  assidu-    families  intended  to  be  accommodated,  which  is  genet* 

ous  attention  to  the  cook.    In  cases  where  the  whale-    rally  two  or  three,  but  may  be  from  four  to  ten.     Be* 

fishers  are  employed  in  "  making  off,"  (that  is,  packing    twixt  each  family  is  sometimes  a  screen  of  skins,  and  a 

the  blubber  of  whales  recently  caught  in  their  casks,)    lamp  at  the  division  post.     ( We  speak  of  the  huts  of 

the  Esquimaux  anxiously  collect  the  skin  of  the  whale,    the  Oreenknders.)     On  one  side  are  the  windows* 

of  whteh  the  fishers  make  no  use.    This,  which  they    formed  of  the  peritoneum  of  whales,  or  the  intestines 

generally  eat  dried  in  the  sun,  they  will  occasionally    of  other  animals,  sometimes  of  talc,  and  on  the  opposite 

feast  upon  in  the  state  it  is  in  when  they  receive  it.    side  is  the  bench,  extending  from  one  end  to  the  other 

And  even  their  infants,  which  the  women  sometimes    of  the  house,  and  joining  the  wail.    On  this  bench  the 

carry  with  them  on  board  of  the  ships,  eagerly  devour    inmates  sit  by  day,  and  sleep  by  night.     Where  there 

the  same ;  for  a  piece  of  skin  being  put  into  their    are  young  married  people,  they  commonly  sleep  under 

hands,  on  which  there  is  a  thin  rind  of  blubber,  they    the  bench,  the  unmarried  upon  it,  with  the  sexes  sep*. 

suck  it  with  every  appearance  of  a  relish  and  enjoy*    rated  to  different  benches  after  they  attain  the  age  of 

ment.    The  men,  in  such  cases,  appear  to  be  careful,    twelve  or  thirteen.    "  Notwithstanding  their  sleeping 

and  even  jealous  of  their  wives  in  the  presence  of    so  mixed  together,  and  their  scanty  clothing,  no  illicit 

Europeans;  but  their  daughters  are  occasionally  offer*    passion  is  entertained  in  their  houses.     The  married 

ed,  by  an  old  female  domestic,  to  the  embraces  of  the    and  unmarried,  of  both  sexes,  have  a  certain  reserve 

whale-fishers,  the  price  of  the  indulgence  being  a  silk    towards  each  other,  and  a  repugnance  to  every  thing 

handkerchief  or  some  other  equally  useful  article.  that,  in  their  opinion,  violates  decency."      As  they 

In   winter,  the  Esquimaux  reside  in  huts  partly    have  no  spare  room,  a  stranger  can  rarely  be  accomroo* 

scooped  out  of  the  ground,  with  the  roof  only  rising    dated  without  sleeping  among  the  usual  inhabitants. 

two  or  three  feet  above  the  surface.    The  entrance  is        When  a  European  whom  they  wish  to  honour  visits 

by  a  low  subterranean  passage  or  tunnel,  four  or  five    them,  such  as  a  missionary,  the  principal  man  of  the 

yards  long,  which  is  the  only  communication  with  the    house  places  him  beside  his  wife  on  the  bench,  he  taking 

open  air.    As  they  have  no  fires*  but  only  lamps  trim-    the  back  of  the  bench,  where  the  children  usually 

med  with  train  oil,  and  moss  for  the  wick,  they  have  no    sleep.    The  wife  of  the  missionary  Hans  Egede  Saabytf, 

need  of  chimneys.    Hence  the  heat  arising  from  their    from  whose  journal  we  have  freely  borrowed  in  the 

lamp,  and  from  the  bodies  of  the  inmates,  is  in  a  most    preceding  page,  was  reduced  to  a  disagreeable  dilemma 

effectual  manner,  economised :  but  the  air  is,  in  con-    in  being  weather-staid  in  an  Esquimaux  hut     Not 

sequence,  so  foul  and  disagreeable,  as  to  be  almost    being  accustomed  to  a  promiscuous  intercourse  with 

intolerable  to  a  European.    In  summer,  they  remove    naked  people,  she  sat  up  for  three  successive  nights, 

from  their  huts  and  dwell  in  tents,  which  they  remove    with  a  child  upon  her  lap. 

from  place  to  place,  according  to  the  facilities  they  Our  limits  will  not  allow  us  to  enter  fully  into  the 
meet  with  in  pursuing  their  occupations  of  hunting  description  of  the  manners  of  the  Esquimaux.  We 
and  sealing.  As  they  are  entirely  dependant  on  the  ean  only,  therefore,  briefly  name  a  few  particulars, 
animal  creation  for  their  subsistence,  they  are  under    And  here,  as  in  most  parts  of  the  preceding  description} 
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we  must  be  understood  as  referring  principally  to  the  Clients  in  their  habits  and  meraVcondition,  however,  have     *>*l*r 
Greenknders ;  the  habitt  of  most  of  the  other  tribes,  been  accomplished  by  the  indefatigable  labours  of  the.    B*jfoa» 
as  regards  these  subjects,  not  being  sufficiently  known  Moravian  missionaries  among  the  Esquimaux  of  Green* 
to  enable  us  to  speak  with  precision  concerning  them,  land  and  Labrador.    In  Greenland  these  hardy  and  ex- 
In  their  courtships,  decorum  requires  that  a  girl  should  reliant  people  have  now  laboured  for.  above  a  century  * 
wot  choose  to  marry,  and  that  her  parents  should  not  and  for  a  long  period  had  little  encouragement  to  per-* 
•give  their  consent;  so  that  the  suitor,  aided  by  some  mere  in  a  work  of  such  danger  and  privations,  except • 
<of  his  friends,  carries  off  the  object  of  his  afiectiona  bj  ing  an  honest  zeal  for  the  propagation  of  the  gospel.t 
force.    Sometimes  she  has  no  previous  knowledge  of        We  shall  conclude  this  part  of.  our  article  with  .a  few 
her  lover's  attachment;  but,  whether  or  not,  she  must  particulars  respecting  the  Esquimaux  of  the  Arctic 
make  all  possible  resistance.    When  she  arrives  at  the  Highlands,  and  those  on  the  west  side  of  Baffin's  Bay* 
house  of  her  lover,  she  sits  desponding;  with  dishevelled  derived  from  the  visits  of  the  whale-fishers,  and  which 
hair,  and  seises  the  first  opportunity  to  run  away  and  have  not  heretofore  been  published, 
return  home.    She  is  fetched  back,  and  often  again  •    Some  of  the  Arctic  Highlanders  were  visited  by  the 
Tuns  away.     Sometimes  she  yields  in  a  day  or  two;  whale- fishers. in  1821,  on  an  .island  near  Cape  York. 
tat  others,  if  her  aversion  be  real,  she  continues  to  run  They  were  generally  .in  the.  occupation  of  their  sum- 
away  until  her  lover  gives  up  the  pursuit.    Formerly,  mer's  residences,  to  which  they  had  adjourned  for  the 
it  was  the  barbarous  practice  for  the  suitor  to  cut  slits  isake  of  fowling  and  fishings  hut  their  winter  recesses 
in  the  soles  of  the  feet  of  the  obstinate  girl,  to  prevent  wene  close  at  hand.  At  onetime,  in  the  summer,  there 
her  from  running  away;  and  before  these  were  healed,  were  forty  or  fifty  sail  of  whalers  near  this  place,  which 
-he  calculated  upon  overcoming  her  scruples-  to  the  so  alarmed  the  natives,  that  they  retreated  in  a  great' 
connexion.  measuce  into  the  interior  of  the  country.    On  the  first 

It  is  a  principle  with  them,  that  the  murder  of  a  arrivals,  however,  when  there  were  only  two  or  three 
-father  must  he  revenged  by  his  posterity,  however  re*-  ships,  they  had  more  frequent  and  more  easy  comma- 
mote  the  interval.  When  a  woman  dies  in  child-birth,  meation  with  the  people,  though  they  eould  never,  ex- 
the  infant  is  commonly  buried  alive  along  with  her  5  cepting  in  one  instance,  prevail  upon  any  of  them  to  visit 
41  practice  which  they  excuse  by  representing  that  they  the  ships.  Generally  speaking,  they  were  extremely 
have  no  one  to  nurse  it,  and  it  must  necessarily  die.  shy,  and  manifested  a  similarity  of  habit  and  dispo* 

Old  persons  are  not  un frequently  destroyed  as  wit*  aition  with  those  so  well  described  by  Captain  Ross, 
•ches.    This  takes  place  either  when  such  a  character  is        One  of  our  informants,  a  .chief  officer  of  a  whaler, 

really  believed  to  exist,  and  to  have  been  the  occasion  was  repeatedly  on  shore  here,  and  saw  much  of  the  in- 

of  misfortune  to  any  hunters  or  fishers ;  or  sometimes  habitants,  while  his  ship  lay  for  many  days  beset  in  the 

4rom  malicious  or  interested  motives,-  when  the  person  neighbourhood.    About  fifty  huts  lay  scattered  along 

fixed  upon  has  no  natural  protectors,  in  children-or  re-  the  beach.    Some. of  these  were  mere  summer  tents, 

lations.    He  or  she,  in  such  case,  is  called  out  of  the  covered  entirely  with  skins ;  others  were  winter,  or  pert 

house  or  tent,  charged  with  the  crime  of  being  an  1UU  manent  residences,  built  of  stone. .  Of  the  latter  a  part 

seefdk,  and  summarily  stabbed  and  cut  to  pieces.    On  was  covered  with  stones,  the  roof  being  arched,  but 

which  each  one  present  eats  a  piece  of  the  heart  of  the  the  principal  part  was  covered  with  turf,  and  supporU 

victim,  that  the  ghost  of  the  murdered  person  may  not  ed  by  bones.    They  appeared  to  have  little  or  no  wood, 

return  and  frighten  them !  The  benches  in  the  nuts,  which,  among  the  Esqui- 

Both  women  and  men  assist  in  the  whale  fishery*  maux  in  a  more  southern  latitude,  are  always  ibrtnep  of 

when  they  attempt  it;    The  former  are  the  principal  wood,  with  a  space  underneath,  were  here  built  up 

rowers^ They  have  large  boats  for  the  women ;   the  solid  of  stone,  and  covered  with  slabs.     Here  the  bones 

sner/e  boats  or  kaijaks  being  small,  and  so  light  as  to  of  whales  and  thehorns  of  narwals,  were  substituted  for 

be  easily  carried  under  their  arm,  or  on  their  head/  wood  in  the  supports  for  the  roofs,  and  also  in  the  ribs 

when  on  shore  or  upon  the  ice.  of  the  roof.  Some  of  the  bones  had  been  cut  with  some 

*-   When  they  happen  to  kill  a  whale,  or  to  find  a  dead  sharp  instrument.    Their  knives,  as  observed  by  Gap* 

one  on  the  shore,  it  is  an  occasion  of  great  rejoicing,  tain  Ross,  were  made  of  native  iron*  Many  of  them  were 

They  cut  it  up  as  it  lies ;  each  one- slicing  such  of  the  composed  of  various,  pieces  rivetted  together.    . 
fat  and  flesh,  and  carrying  it  away,  as  he  can  undertake.        The  women  were  cautiously  kept  out  of  the  way  at 

When  the  upper  part  is  at)  flayed  off,  they  actually  dive  the  sailors.    Very  few  were  seen  by  the  crews  of  all  the 

under  water  to  cut  away  that  which  is  below  the  sur»  fleet  during  the  whole  x>f  their  stay.    On  an  ocoasiotf, 

face.    Saabye,  who  witnessed  a  circumstance  of  this  when  a  party  x>f  sailors  accidentally  met  with  some 

"kind,  observes,  that  "often  one  stands  on  the  shoulders  women  in  one  of  their  excursions  into  the.interi*t%  they 

of  another  to  keep  him  under  water,  as  hie  water-proof  all  screamed' and  fled ;  aud  some  of  the  sartors  getting 

cloak  would  otherwise  cause  him  to  rise.     When  he  Bear  them,  the  women  turned  about,  shouted*  and  spat 

^rho  Is  under  water  can  no  longer  hold  his  breath,  he  on  them.     The  sailors  were  invariably  refused  adinio- 

maket  a  motion  with  his  body,  and   the  man  who  tanee  into*  the  huts  where  the  women  were  concealed, 

•tends  upon  his  shoulders  leaps  off.    He  now  thrusts  The  captain  of  one  of  the  ships  made  every  exertion  to 

his  knife  upwards,  and  rises  with  aloud  roar,  which  is  prevail- upon  them  to  permit  him  to  enter  one  of  the 

caused  by  the  air  being  so  long  compressed."  *  prohibited  dwellings,  but  he  could  not  succeed*  A  boy, 

^  What  we  have  related  of  the  Esquimaux  refers  prin-  however,  who  had  slipped  through  the  land  ice,  and 

eipally  to  those  in  their  native  state.    Great  improve-  got  his  clothes  wet,  was  admitted  without  ceremony 

• 

•  Saabye's  Journal,  p.  192. 

t  It  is  not  within  our  plan  to  enter  into  thS  history  of  these  missions  }  bat  we  can  with  confidence  refer  the  reader  who  is  desirous  of 

information  respecting  them,  to  the  interesting  (and  We  had  almost-said  chutteal)  account  of  Greenland,  by  Chime.    In  this  work  he  wiM 

also  and  the  best  account  of  West  Greenland  estant,  excepting  the  brief  account  by  Sir  C.  Giesccfce,  <see  our  aerials  GaBSVtAMD^  and 

.we  doubt  not  will  be  weH  repaid  /or  the  tine  epent  in  wading  the  work,.     To  •  this  work  also,  and  to  our  article  GanvLAjro,  we  must 

,rej*r  the  render  for  an  account  of  lbs  Danish  settlements  in  Greenland  which,  began  to  be  formed  soon  after  the  first  missionary,  Hnoj 

Egede,  proceeded  to  the  country.  "  '  '  .... 
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Polar     among  the  women,  who  treated  him  with  great  kind-  ral  of  them  tried  to  wrest  an  oat  from  one  of  the  sailors,     f 

Regions   ne«s«    They  stripped  off  his  wet  clothes,  and,  while  Perhaps  this  disposition  was  encouraged  by  the  circum-  t  K*?^ 

1  they  dried  them,  covered  him  with  seals9  skins.  stance  of  some  of  the  whalers  being  wrecked  in  their  * 

-    One  of  the  first  of  the  natives  that  was  seen,  made  neighbourhood.    On  which  occasion,  having  been  per- 

his  appearance  very  unexpectedly  before  one  of  the  nutted  to  carry  away  almost  what  they  pleased,  they 

captains  who  was  taking  a  survey  of  the  distant  ice  might  naturally  extend  the  prerogative  then  given  them 

from  an  iceberg.    He  had  a  boat  hook  in  his  hand,  to-  other  cases.    Many  of  the  articles  they  thus  acquir- 

which  so  attracted  the  attention  of  the  Esquimaux,'  pes*  ed  being  ahpost  of  incalculable  value  to  them,  especial- 

haps  for  the  value  of  the  iron  with  which  it  was  armed,  ly  wood  and  iron,  they  loaded  their  little  sledges,  in 

that  he  kneeled  down  and  kissed  it,  not  paying  the  .such  a  way  that  their  dogs  could  not  move  then). 

least  regard  to  him  who  possessed  it    He  refused  him  The  conduct  of  some  of  .them  excited  attention  and 

the  boat  hook,  but  gave  him  a  bright  button  or  two,  even  amusement  on  this  distressing  occasion :  for,  it 

with  which  he  was  greatly  delighted.    In  general  it  was  observed,   that  when  thus    circumstanced,  -  the 

was  found,  that  bright  buttons  were  in  high  estima-  owner  of  the  sledge  would  sometimes  mount  upon  the 

lion  among  these  people ;  some  of  the  sailors  having  top*  for  the  purpose  of  exercising  his  whip  over  the 

received  a  unicorn's  horn  of  ivory,  seven  feet  long,  for  a  dogs,  which,  previously  to  the  addition  of  his  weight, 

single  metal  button.  were  so  overloaded  aa  to  be  incapable  of  moving. 

When  the  sailors  ware  numerous,  it  was  difficult  to  The  Arctic  Highlanders  do  not  seem  to  be  acquainted 
get  near  the  natives,  as  they  commonly  fled  on  their  with  the  canoe  used  by  other  Esquimaux.  Captain 
first  appearance.  Sometimes*  however,  in  a  wicked  Ross  could  not  ascertain  that  they  knew  any  thing  of 
frolic,  they  contrived  to  surround  an  unwary  EsquU  a  boat ;  but  some  of  the  whalers  afterwards  met  with 
roaux,  and  then  suddenly  rush  upon  him,  not  a  little  a  very  rude  vessel  of  this  description,  which  they  em- 
entertained  with  the  grotesque  expressions  of  fear  which  ployed  in  securing  the  narwals,  after  being  attacked 
the  helpless  creature  manifested.  and  killed  from  the  land-ice.  In  their  capturing  of 
These  people  understood  and  entered  into  some  of  this  animal,  these  people  stand  in  a  line  along  the  edge 
the  frolics  of  the  sailors  with  peculiar  readiness.  On  of  the  land-ice,  or  by  the  side  of  a  narrow  vein  of  water 
one  of  the  Esquimaux  attempting  to  retreat  from  a  in  the  ice,  where  the  narwals  often  appear.  When  one 
party  of  sailors,  pursuing  him  for  the  sake  of  a  frolic,  the  eonses  sufficiently  near,  one  or  more  darts  are  thrown 
traces  of  his  sledge  broke,  and  his  dogs  ran  off,  on  into  it,  having  a  line  attached  made  of  skin,  with  a 
which  he  was  speedily  overtaken.  While  he  yet  re-  drag  at  the  end.  On  its  reappearance,  which  is  .often 
mained  in  great  fear  and  consternation,  the  sailors  came  by  the  edge"  of  the  ice,  it  is  again  attacked  with  darts., 
up,  mounted  him  upon,  the  sledge,  and  immediately,  &c.  and  perhaps  killed,  though  it  is  evident,  without 
with  great  good  humour,  and  no  Tittle  noise,  began  to  the  use  of  boats  for  the  capture,  many  of  the  narwals 
drag  him  forward  towards  the  shore.  The  Esquimaux  must  escape, 
instantly  entered  into  the  joke,  and  raising  himself  on 

his  sledge,  expanded  his  whip,  and,  after  cracking  it  -    In  their  pursuit  of  the  whales,  the  British  fishers, 

in  the  air  two  or  three  times,  began  very  frankly  and  li-  having  recently  been  in  the  habit  of  approaching  very 

berally,  to  the  no  small  mirth  and  astonishment  of  the  near  to  the  western  coast  of  Baffin's  Bay,  have  discover- 

sailors,  to  exercise  it  oft  the  backs  of  his  new  traineaux.  ed  different  tribes  of  natives.    Besides  the  people  visit* 

Pulling  noses  seemed  to  be  their  highest  expression  ed  by  Captain  Parry,  another  tribe  was  met  with  a  little 

of  thankfulness  or  politeness,  aa  it  was  only  practised  to  the  southward  of  Cape  Jameson,  in  the  year  1821, 

on  particular  occasions.    One  of  the  captains  having  on  a  low  flat  strand,  where  a  considerable  number  of 

decorated  a  prominent  character,  with  a  parcel  of  rib.  persons,  chiefly  women,  were  seen.    They  were  seen 

bona  about  his  head,  to  crown  the  princely  gift,  pre*  by  several  of  the  whalers.  On  the  landing  of  one  party 

sentedhim  with  a  small  looking-glass;  on  which  the  man  of  sailors,  they  were  received  by  thirty  or  forty  women 

was  in  such  raptures  that  he  could  not  contain  himself,  on  the  beach,  and  welcomed  by  loud  shouts  and  exclar 

He  pulled  his  nose,  bowed  his  head,  then  pulled  hia  mations.    They  appeared  to  be  a  wandering  tribe,  their 

ears,  fell  on  his  knees,  jumped  up,  whirled  round,  and  residences  being  in  tents,  erected  on  poles  or  bones, 

played  such  a  variety  of  antics,  aa  almost  overwhelmed  covered  with  skins.    There  were  no  men  among  them 

the  company  in  fits  of  laughter.  excepting  two  or  three  old  persons,  and  one  who  was 

They  refused  all  kinds  of  food  presented  to  them.  maimed,havinglost,oneofhisfeet  The  rest  of  the  mep,  it 
.One  of  the  captains  endeavoured  to  prevail  on  an  Es-  was  presumed,  were  out  upon  some  hunting  expedition, 
quimaux  to  eat  a  little  white  biscuit,  but,  after  tasting  it,  They  were  greatly  attracted  by  bright  buttons.  Their 
he  spat  it  out.  Being  rather  teased  to  try  it  again,  and  to  dress  was  nearly  the  same  as  the  Esquimaux  of  the  op- 
eat  it,  be  ran  to  a  store,  and,  with  a  piece  of  shell,  he  posite  coast ;  men  and  women  being  habited  nearly 
cut  off  a  slice  of  the  flesh  of  a  seal,  that  had  evidently  the  same.  The  women  were  all  disfigured  in  their 
been  long  dead,  being  quite  putrid.  This  he.  took  be-  faces  by  a  sort  of  tattooing.  One  of  the  sailors  entered 
twixt  his  teeth,  and  cutting  one-half  of  it  off,  he  present-  a  tent  uninvited,  in  which  was  a  woman  suckling  an 
ed  it  to  the  captain,  (whilst  he  ate  the  other  half,)  in-  infant,  and  an  old  man.  The  female  was  quite  naked, 
timating  by  signs,  so  intelligible  that  could  not  be  mis-  excepting  a  piece  of  skin  about  her  shoulders.  She  did 
understood,  that,  if  the  captain  would  eat  the  seal's  not  rise  from  her  seat  on  the  entrance  of  the  sailors, 
flesh,  he  would  then  in  return  partake  of  the  biscuit,  nor  did  she  seem  much  surprised.  She  nodded  to  him, 
The  challenge  was  of  course  declined.  however,  and  repeatedly  pronounced  the  word  timeak 

It  was  observed,  respecting  these  people,  that  most  or  lymah,  which  he  understood  as  an  invitation  of  wel- 

of  them  had  their  nostrils  stuffed  full  of  moss.  come.    These  women  were  totally  free  from  the  re- 

Their  dreas  waa  prepared  of  skins  with  the  hair  on,  serve,  and  even  from  the  portion  of  delicacy,  which 

and  not  of  the  water-proof  kind  used  by  the  Esquimaux  Egede  Saabye  states  as  being  common  to  the  females  of 

of  Disco  Island  and  the  neighbourhood.  Greenland.    They  went  voluntarily,  and  with  great 

These  people  were  of  a  thievish  turn,  attempting  to  freedom,  on  board  of  the  whalers  in  their  canoes ;  and 

steal  every  thing  they  could  lay  their  hands  on ;  seve*  such  was  their  insensibility  to  ordinary  decency,  that, 
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eri  the  least  hint  from  ahy  of  the  tailors,  they  would       The  restles s  spirit  which  lias  so  often  made  the  Man*     ,Way 

t«efrma.  immediately  slip  off  their  dress,   and  expose  them-  gul  Tatars  the  scourge  of  the  civilized  world,  may  be  sup*  R*zjon* 

J  -1  —  selves  in  a  state  of  nudity,  without  any  appearance  posed  to  have  occasioned  migrations  from  Asia  to  Ame-  w"~^— ' 

whatever  of  shame  or  confusion,  rica,  by  the  narrow  strait  of  Behrjng,  and  the  numerous 

islands  between  that  passage  and  the  promontory  of 
The  north  American  Indians  have  been  successfully  Alaska,  without  violating  any  historical  probability  ; 
classed  5y  the  American  physiologists  into  three  great  and  it  is  not  unlikely  that  .the  philological  researches 
nations  distinguished  by  their  language.*  These  which  have  been  so  successfully  prosecuted  of  late  years, 
tongues  are  extensively  disseminated  through  that  vast  will  lead  to  the  discovery  of  affinities  between  the  lan- 
continent,  and  used  by  people  at  great  distances  from  guages  of  eastern  Asia  and  America.  The  Indian  tribes 
each  other.  They  an,  ].  The  Floridean,  which  is  who  inhabit  the  north-western  part  of  America  are  but 
spoken  by  the  Creeks,  Chickesaws,  Chocktaws,  Chero-  little  known  to  Europeans.  On  both  banks  of  Macken« 
bees,  Pascagoulas,  and  some  other  southern,  tribes.  2.  zie's  river  are  the  Squint-eyes,  or  Quarrellers,  or  Lou- 
The  Iroqvou,  spoken  by  the  Hengwe  or  Six  Nations,  cheux.  This  tribe  speak  a  dialect  of  the  Esquimaux, 
the  Wyandots,  the  Nadowesseest*  and  Asseeneepoy tuck  with  whom  they  mingle  at  the  mouth  of  that  river. 
or  Stone  Indians.  S.  The  Lenni4enapet  spoken  by  a  With- this  tribe  Russian  copper  coins  have  been  found, 
mat  family,  more  widely  spread  than  the  other  two,  These  people  trade  with  FortGqod-  Hope,  the  most  north- 
from-  which  the  Orees,  the  Chipewyans,  the  Copper,  em  settlement  of  the  North- West  Company,  on  the 
and  the  Dog-rib  Indians  are  derived.  Into  those  three  confluence  of  the  Great  Bear  Lake  River  and  Macken- 
fan^ies  philological  investigation  has  reduced  the  sup*  zie's  River.  On  the  north  side  of  Great  Bear  Lake  are 
posed  multitude  of  North  American  tongues,  end  under  found  the  Hare  Indians,— a  tribe  of  the  Lenape,  or 
them  may  be  olassed  the  numerous  tribes  mentioned  by  Chipewyan  family,  who  are  among  the  most  civilized 
the  early  French  writers,  who 'have  involved  the  sub*  Indian  tribes  in  this  quarter,  and  are  reckoned  by  the 
ject  in  inextricable  confusion,  by  neglecting  the  only  Dog  Ribs  and  Chipewyans  great  conjurors, 
true  test,  similarity  of  language,  and  adopting  the  ap-  The  Nath-Ana  Indians,  the  Sheep  Indians,  the  Rocky 
pellation  of  every  petty  tribe,  derived  from  their  hunt-  Mountain  Indians,  the  Strongbow  Indians,  the  Beaver 
ing  grounds,  as  the  mark  of  a  different  race.  and  Thick  Wood  Indians,  are  all  tribes  of  the  great  Chi* 
The  general  tradition  of  the  Lenape  is,  that  their  newyan  family.  The  Strongbows  are  a  haughty  but 
family  originally  came  from  the  westward,  taking  pos-  friendly  tribe,  and  are  esteemed  excellent  hunters.  Both 
session  of  the  whole  oountry  from  the  Missouri  to  the  they  and  the  Rocky  Mountain  Indians  believe  that  they 
sea,  and  destroying  theoriginal  inhabitants,  whom  they  came  originally  from  the  west  from  a  level  country, 
name  Alligewi.  In  this  migration  and  contest,  which  where  there  was  no  winter,  which  produced  trees  and 
continued  for  many  years,  they  say  that  .the  Iroquois  large  fruits  now  unknown  to  them ;  and  "  it  was  in- 
moved  in  a  parallel  line  with  them,  but  in  a  more  habited  by  many  strange  animals,  amongst  which  there 
northerly  course,  and  finally  settled  on  the  St.  Law.  was  a  small  one,  whose  visage  bore  a  striking  resem- 
rence.  The  Lenape,  being  the  more  numerous  family,  blance  to  the  human  countenance ;"  and  their  tradition 
soon  sent  detachments  northward,  as  far  as.  the  shores  is,  that  their  ancestors  were  forced  to  leave  their  native 
of  Hudson's  Bay,  and  gave  rise  to  the  chief  northern  seats  by  the  rising  of  the  waters.  Then  they  migrated 
tribes  now  along  the  Arctic  circle.  This  account  gives  northward,  following  the  tracks  of  animals  along  the  sea- 
colour  to  the  tradition  of  the  Chipewyans,  who  are  a  shore,  until  thev  came  to  a  narrow  strait,  which  they 
numerous  tribe  of  Lenape,  that  their  immediate  ances-  crossed  on  a  ran ;  but  the  sea  having  afterwards  been 
tors  were  from  the  eastward,  contrary  to  the  general  there  frozen,  they  were  unable  to  return.  This  tracli- 
tide  of  migration  above  detailed..  There  is  high  proba-  .tion  seems  to  imply  an  Asiatic  migration.  These 
bQity  in  these  traditional  documents ;  and  if  we  may|be  tribes  dwell  on  the  western  banks  of  Mackenzie's  river. 
ai]owedtospeculateantheslenderdatayetbeforeus,the  ,  Of, all  the  Lenape,  the  Dog-rib  Indians  seem  to  be 
American  Indian,  of  at  least  the  last  two  families,  may  the  most  civilized,  if  we  take  their  treatment  of  their 
be  considered  as  more  recently  come  into  America  than  women  as  a  criterion.  The  drudgery  of  the  tribe  is 
the  Alligewi*  If  we  are  to  consider  the  curious  anti-  not,  as  in  other  Indian  nations,  performed  by  the  wo- 
cuities  of  utensils,  metal  ornaments,  tumuli,  barrows,  men,  but  by  the  men.  The  women  perform  only  the 
ami  substructions,  recently  described  at  Circleville  and  lighter  kinds  of  employment,  as  making  garments,  and 
elsewhere,  t  as  remains  of  .that  people,  the  Alligewi  embroidering  their  ornaments;  and  a  new  married  Dog- 
must  have  been  a  Tace  of  men  considerably  advanced  rib  Indian  takes  a  pride  in  displaying  such  proofs  of  the 
in  refinement,  until  they  were  dispersed  or  exterminate  sjtill  of  his  wife.  The  Dog-ribs  are  fond  of  dancing 
cd  by  clouds  of  ferocious  hunters  advancing  from  the  and  singing ;  their  temper  is  mild,  cheerful,  and  hos- 
•west.  pitable;  their  habits  somewhat  indolent.  Their  traditions 
The  North  American  Indians  have  many  things  in  derive  them  from  the  westward.  They  inhabit  the 
common,  with  the  nomade  and  hunter  tribes  of  eastern  country  between  the  Copper-mine  and  Mackenzie's 
Asia.  Those  cf  the  Five  Nations  have  a  strong  person-  Rivers.  They  speak  a  dialect  of  the  Chipewyan.  The 
al  resemblance  to  the  Tschutski,  who  appear  to  be  of  Copper.  Indians  are  essentially  of  the  same  race;  but 
Tatar  descent  from. the  fine  race  of  Kabardinski.  Scalp-  diner  from  the  Dog-ribs  in  their  treatment  of  the  wo- 
ing  •  their  enemies,  eating  human  flesh,  tattooing  their  men,  and  are  contented  to  borrow  the  dances  and  rude 
■kins,  rMhing  themselves  with  skins  of  wild  beasts  to  songs  of  the  latter.  The  Copper-mine  Indians  often 
get  near  their  prey,  (as  is  practised  by  the  natives  of  have  warred  with  the  Esquimaux,  with  whom  they 
Nootka  Sound,)  have  strong  resemblances  to  what  has  were,  until  Franklin's  journey,  at  deadly  enmity.  They 
been  ^detailed  of  the  customs  of  some  tribes  of  ancient  are  a  shrewd  people ;  and  since  they  have  procured  Are 
Scythe ;  and  the  latter  circumstance  may  be.  the  ori-  arms  from  the  traders,  have  commanded  the  respect  of 
gin  of  the  fabled  annual  transformation  of  one  Scythian  the  Chipewyans,  who  formerly  tyrannized  over  them. 
horde  into  wolves.  They  woolly  subsist,  like  the  other  American  Indians, 
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Polar  by  hunting  or  fishing,  and  obtain  supplies  of  arms. 
JUfgtoni.  ammunition,  ornaments,  and  unfortunately  spirituous 
liquors  from  the  fur  traders,  in  exchange  for  the  skins 
or  beavers,  and  other  objects  of  the  chase.  The  men 
affect  to  treat  their  women  with  contempt,  vet  are  on 
the  whole  less  supercilious  than  many  of  their  breth- 
ren ;  and  Franklin  has  seen  them  evince  much  natural 
affection.  They  are  decidedly  superior  in  moral  quali- 
ties to  their  neighbours  the  Chipewyans  ;  and  though 
covetous,  and  little  scrupulous  in  evading  promised  fa-* 
tours,  they  evinced  kindly  affections,  and  even  delicate 
attentions  to  the  distressed  state  of  FrankHn  and  his 
party,  in  their  disastrous  expedition  between  Fort  Enter- 
prise and  the  Icy  Sea.  Among  them,  as  with  the  north- 
ern Indians  in  general,  polygamy  is  rare  except  with 
the  chiefs.  They  may  marry  two  sisters ;  but  a  man 
cannot  take  his  niece  to  wife.  The  whole  of  the  Cop- 
per Indians  do  not  exceed  190  individuals;  of  whom, 
about  40  males,  with  a  proportionate  number  of  females, 
are  under  the  authority  of  their  principal  chief  Akait- 
cho,  or  Big-foot.  The  Chipewyans,  who  inhabit  the 
country  between  the  great  Slave  Lake  and  Lake  la 
Crosse,  may  be  considered  as  the  representatives  of  the 
family.  Their  manners  have  been  considerably  alter- 
ed,  and  their  character  deteriorated,  by  their  communi- 
cation with  the  Europeans  and  Canadian  fur  hunters ; 
but  they  have  preserved  a  much  greater  share  of  hide- 
)>endence  and  originality  of  character  than  their  kindred 
the  Crees,  who  inhabit  the  territory  about  Lake  Win- 
nipeg, and  the  nearest  settlements  of  the  Hudson  Bay 
Company.  The  Crees,  by  the  habitual  use  of  rum,  are 
debased  into  a  haggard  and  squalid  race,  negligent  of 
every  thing  but  the  means  of  intoxication,  with  man- 
ners dissolute  and  disgusting.  Their  women  have  in- 
termarried with  the  voyagers ;  and  the  mixed  race  are 
generally  abandoned  by  their  white  parents  to  all  the 
vices  and  misery  of  a  life  composed  of  the  worst  traits 
of  the  savage  and  civilised  state.  Franklin  excepts 
from  this  heavy  censure  the  Orkney  men,  who  have,  in 
great  numbers,  entered  the  service  of  the  Hudson's  Bay 
Company,  and  who  have  generally  taken  care  of  their 
offspring  by  Cree  women. 

To  the  south  and  westward  of  the  Crees,  in  the  neigh- 
bourhood of  Carlton-house  factory,  reside  the  Asseena- 
boine,  Eascab,  or  Stone  Indians,  a  tribe  of  the  Iroquois 
family.  They  are  a  handsome  race,  with  high  features, 
and  well-made  forms ;  but  they  are  represented  as  treach- 
erous and  cruel ;  and,  being  mounted  on  horseback, 
are  formidable  enemies.    They  live  at  amity  with  the 
Crees,  under  whose  protection  they  entered  their  pre- 
sent territory ;  but  they  are  more  numerous  than  their 
allies.    These  two  nations  are  in  the  habit  of  uniting 
in  annual  predatory  incursions  into  the  territories  of 
the  Indians  to  the  westward,  whom  they  stigmatize 
by  the  name  of  Stave  Indians,  or  rather  Strangers,    In 
these  equestrian  expeditions  both  tribes  often  collect 
300  or  400  horsemen,  display  the  cunning  and  secrecy 
of  Indian  warfare,  and  usually  commit  the  most  horri- 
ble atrocities  on  their  opponents,  sparing  neither  age 
nor  sex,  and  carrying  on  the  scalps,  which  they  attach 
to  their  dress  as  proofs  of  their  prowess.    The  tribes 
driven  westward  by  these  marauders,  have  settled  at 
the  foot  of  the  Rocky  Mountains  near  Fort  Augustus, 
where  they  have  latterly  increased  in  numbers ;  and 
having  dedicated  themselves  to  the  breeding  of  horses, 
and  acquired  the  use  of  fire  arms,  they  already  have 
become  objects  of  terror  to  the  Stone  Indians.    They 
are  divided  into  five  nations :  1st,  The  Fall  Indians, 
who  formerly  resided  on  the  falls  of  the  Saskatchawan 
River ;  and  are  the  Minetarraes  with  whom  Lewis  and 


Clarke  had  a  rencountre  on  their  return  from  the  Mis*  ?* 
aouri:  2d,  The  Pagans,  or  Muddy-river-Indians,  who  *W* 
have  400  tents ;  8d,  The  Blood  Indians,  who  have  300 
tents;  4th,  The  Blaek-foot  Indians,  who  have  35Q 
tents;  5th,  The  Sassees,  or  Circees,  who  have  150 
tents.  The  language  of  the  first-tribe  is  very  guttural 
and  difficult ;  that  of  the  Pegans,  Blood,  4rad  Black- 
foot  Indians,  iaaaid  to  be  soft,  and  easily  acquired,  but 
to  be-quite  distinct  from  the  Chipewyan ;  that  of  the 
fifth  is  a  dialect  of  die  Chipewyan,  which  is  also  spo- 
ken by  their  neighbours  the  Saow  Indiana,  and  by 
the  Nohhanmes'ami Brush-wood  Indiana  of  the  Riviera 
aux  Liards. 

The  customs  of  all  the  Indian  tribes  have  much  si- 
milarity when  unadulterated  by  European  communica* 
tion.  They  are  all  hunters,  who  display  much  address 
in  procuring  game ;  they  inhabit  tents  of  skins,  or  huts 
composed  of  boughs  of  tveesr  plastered  with  mud. 
Their  notions  of  religion  are  very  rude-  and  simple* 
They  generally  acknowledge  a  great  supreme-  Spirit, 
the  author  of  good ;  and  also  worship  a  genius  of  evil 
to  deprecate  his  wrath.  Hie  religious  rites  of  the 
Crees,  and  other  Chipewyans,  consist  of  offerings  of  va- 
rious articles  to  their  deity ;  in  prayers  for  success  in 
hunting,  and  other  necessary  avocations,  in  which  they 
remind  the  object  of  their  worship  of  the  value. of  their 
offerings.  *  The  use  of  tobacco,  and  the  .Calumet,  or 
pipe  of  peace,  is  generally  diffused  among  them.  In 
manners  and  mental  qualities  the  Lenepe*  fkmily 
seem  to  have  the  advantage  of  their  neighbours  of  the 
Iroquois  race.  Tribes  of  them-  are  found  in  Canada, 
and  in  the  neighbourhood  of  Hudson's  •  Say :  they  are 
traced  as  far  as  Mackenzie's  River,  Peace  River  .to  the 
south,  and  even  to  New  Caledonia. 

The  North  American  Indians  have  a  considerable 
resemblance  in  appearance,  though  less  so  than  was 
formerly  supposed.  They  are  all  swarthy,  or  of  a 
reddish-brown  hue,  have  dark  eyes,' and  Mack  hair, 
whieh  is  long,  lank,  and  coarse.  The  features  of  same 
of  them,  especially  towards  the  north,  are  flaty  the  cheek- 
bones high ;  but  some  of  -the  tribes  have  very  hand* 
-some  countenances,  Roman  noses*  and  lengthened  oval 
faces.  It  is  to  be  regretted  that,  long  aa  they  have  been 
known  to  the  European  race  of  men,  so  little  ha*  been 
done  to  reclaim  them  from  a  savage  life,  or  to  human* 
iee  their  manners  by  the  benevolent  precepts  of  Christ- 
ianity. Few  Europeans  have  acquired  their  languages ; 
and  unfortunately  those  who  have  thus  become  qualified 
to  be  their  instructors,  have,  in  general,  been  more 
ready,  by  their  example,  to  teach  them  the*  vices  than 
the  virtues  of  civilized  life. 

Pennant's  Arctic  Zoology,   Cook's  Voyages.   Phipp's 
Voyage.    Scoresby's  Arctic  Regions,    Scoresby's  Jour* 
not,    Ross's  Voyage  io  Baffin's  Bay,    Parry's  ^Voyage 
to  the  North  West  Ocean.    Manby'a  Voyage  to  Green- 
land.   Franklin's  Journey  to  the  Polar  Sea,    Sir  A. 
Mackenzie's  Joumies  in  North  America,  Hearne's  Jour* 
ney.    Sir  G.  Mackenzie's  Iceland,    Hooker's  Iceland. 
Henderson's  Iceland.    Fabricii  Fauna    Gramkmdica. 
Flora  Lapponica.      Von  Buch's  Norway.     Acerbi's 
Travels.    Wahienberg's  Observations,  fyc    Fauna  Sue* 
sica.    Pallas'  Travels.    Latham's  Ornithology.    Shaw's 
General  Zoology.    Tooke's  View  of  the  Russian  Empire. 
Brewster's  Paper  in  Phil.  Trans.  Edin.  On  the  Temper- 
ature qfihe  Globe,  Lewis  and  Clarke's  TraveUin  North 
America.    Murray's  Origin  of  European  Languages. 
Transactions  of  American  Phil  Society.    Petersburgh 
Transactions.    Linnatan  Transactions.  •  Granta's  Grass- 
land     Torfaeus,   Hut.   Norveg.      Crantz'a   Descrip* 
tion  of  Greenland.    Saaby'a  Journal     See  also  our 
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articles  Gbkcnland,  Ice,  Iceland,  and  Meteoro-  northern  boundary  of  Frozen  Strait  was  found  to  con*     Polar 

logy.  sist  of  islands,  betwixt  which  and  the  main  a  small  wReSion»- 

channel  was  discovered.    This  afforded  them  a  short 

.  The  return  of  the  Second  Expedition,  termed  the  but  dangerous  passage  into  a  see  much  encumbered 

North- West,  under  Captain  Parry,  affording  us  some  with  ice.     Having  moored  to  a  large  piece  on  the  1st 

additional  knowledge  of  the  Polar  Regions,  and  much  of  September,  they  drilled  during  a  gale  from  the 

interesting  information  respecting  the  Esquimaux  of  northward  to  the  very  spot,  near  Southampton  Island, 

the  north-eastern  peninsula  of  America,  we  shall  ap*  where  they  had  been  nearly  a  month  before. 

pend  to  this  article  some  account  of  the  recent  voyage.  On  the  5th,  having  had  a  clear  run  to  the  northward,' 

This  expedition  consisted  of  two  ships,  the  Fury  and  they  came  to  the  entrance  of  a  fine  opening  into  the 

Hecla;  the  latter  under  the  command  of  Captain  Lyon,  mainland,  running  towards  the  north-west,  which  it 

TJiese  ships,  accompanied  by  the  Nautilus  transport,  now  became  An  object  with  them  to  explore.    The 

sailed  from  the  Nore  on  the  8th  of  May,  1821*  ships  penetrated  a  few  leagues,  and  the  examination 

The  first  iceberg  was  seen  in  latitude,  6*0°  48'  longi-  was  completed  in  the  boats  by  Captain  Parry  in  person, 

tude  58°  13/  on  the  14th  of  June ;  and  the  expedition  This  inlet,  which  was  named  after  Captain  Lyon,  was 

reached  the  edge  of  the  packed  ice,  at  the  mouth  of  closely  explored  to  it*  termination  in  Boss's  Bay,,  a 

Hudson's  Strait,  on  the  18th.    On  the  1st  of  July,  the  distance  of  50  miles  froiu* the  ship.    In  this  examine* 

Nautilus,  being  cleared  of  the  stores  she  conveyed  for  tion,  which  occupied  seven  or  eight  days,  a  party. of 

the  expedition  across  the-  Atlantic,  returned  to  £ng-  Esquimaux  was  discovered.*   Captain  Parry,  who  visit- 

land,  having  augmented  their  resources  to  three  years  ed  their  but,  thought  them  a  good-humoured  decent  sort 

provision,. &c.  at  full  allowance.  of  people,  not  devoid,  however,  of  the  propensity  to 

At  their  first  entrance  into  Hudson's  Strait,  they  en*  thieying  which  isr  too  common  in  people  of.  this  class, 

countered  considerable  impediments  from  packed  drift  Among  the  Esquimaux,  remains,  found  here  wa*~a  cu* 

ice,  so  that  on  the  20th  of  July,  they  had  penetrated  rious  net,  formed  of  rings  of  whalebone,  tied  together 

little  more  than  two  degrees  of  longitude  beyond  Re-  by  fibres  of  the  same. 

solution  Island,  at  the  entrance  of  the  Strait  At  this  An  interval  of  land  between  this  place  and  Hurd's 
point  the  ships  were  visited  by  several  Esquimaux,  Channel  being  yet  unknown.  Captain  Parry  next 
whose  manners  were  disgusting  in  the  extreme.  The  employed  himself  in  tracing,  it  in  a  boat,  which  occu* 
xmpression  made  on  the  mind  of  Captain  Parry,  as  to  pied  him  nine  days,  in  consequence  of  a  detention, 
their  moral  condition,  was  so  unfavourable,  that  he  from  the  ice  setting  upon  the  shore,  The  entire  conti- 
remarks  that  the  nations  of  this  part  of  Hudson's  nuity  of  the  land,  however,  was  clearly  made  out 
Strait  seem  to  have  acquired,  by  an  annual  inter*  In  proceeding  out  of  Lyon's  Inlet,  they  encountered 
course  with  our  ships  for  nearly  a  hundred  years,  many  a  heavy  gale  of  wind,  accompanied  by  all  the  signs  of 
of  the  vices  which  unhappily  attend  a  first  intercourse  incipient  winter.  It  commenced  on  the  30th  of  Sen- 
with  the  civilised  world,  without  having  imbibed  any  tember,  and  continued  three  days.  They  fortunately 
of  the  virtues  or  refinements  which  adorn  and  render  sheltered  in  a  small  nook,  that  was  called,  in  conse* 
jt  happy.  *  A  better  behaved  party,  however,  of  the  quence  of  the  retreat  it  afforded,  Softty  Cove.  . 
same  nation,  visited  the  expedition  on  the  31st  of  July,  By  this  time  they  had  /airly  made  their  way  out  of 
higher  up  the  Strait.  the  inlet,  the  sea  became  covered  with  new  ice*  as  well 
The  greatest  obstruction  of  the  navigation  of  Hud-  as  encumbered  by  old.  Intercepting  their  progress  to 
son's  Strait  from  ice,  occurs  in  the  first  five  degrees  of  the  northward  was  an  island  lying  off  the  eastern  head- 
longitude,  or  as  far  as  Savage  Island ;  afterwards,  with  land  of  Lyon's  Inlet,  which  it  was  necessary  to  double, 
the  exception  of  a  small  patch  near  Charles  Island,  Before,  however,  they  could  accomplish  this  object, 
little  or-no  obstruction  is  usual.  And  such  was  the  ex*  the  rapid  increase  of  new  ice,  (with  a  fall  of  the  the*, 
perience  of  Captain  Parry.  mometer  to  aero  on.  the  8th,)  put  a  stop,  to  their  pro- 
After  leaving  Hudson's  Strait,  the  expedition  pro-  gress,  and  induced  them  to  seek  out  for  winter-qua*. 
ceeded  up  Fox's  Channel,  to  he  eastward  of  Southamp-  ters*  The  most  'suitable  situation  that  offered  was  a 
ton  Island*  It  came  to  new  ground  on  the  8th  of  Au-  small  bay  at  the  southern  comer  of  the  contiguous 
gust,  near  Baffin's  Island,  which  lies  on  the  north-east  island,  (which  they  named  Winter  Mamdt)  where  the 
of  Southampton,  where  the  discoveries  of  Captain  ships  were  hauled .  inshore,  in  a  place,  defended  by 
Parry  may  be  said  to  commence.  some  masses  of  grounded  ice,  on  the  8tU  of  Octobejf. 
The  interruption  from  ice  now  became  constant,  so  Their  position  was  in  latitude  66°  11'  26",  and  longi- 
tbat  the  progress  made  was  often  extremely  tardv.  tude  83'  9'  49"  west,  where  they  remained  in  security 
Their  object  was  to  penetrate  through  Frosen  Strait,  the  whole  of  the  winter.  This  parallel  being,  without 
or  the  channel  on-  the  north  of  Southampton  Island,  the  arctic  circle,  does  not  properly  belong  to  our  ar- 
*nd  to  proceed  round  to  the  westward  into  Repulse  tide ;  but  the  climate  being  here  truly  polar,  we  shall 
Bay,  to  examine  whether  the  American  continent  did  not  withhold  some  remarks  respecting  it 
not  here  terminate.  This  bay  they  entered  on  the  21st  On  the  2 1st  of  October,  the  thermometer  fell  to—  13*, 
of  August,  and  on  the  day  following  satisfactorily  do-  when- the  timbers  of  the  ships  began  to  crack,  "  in  eon* 
ternrined  the  continuity  of  the  land  all-  round*  The  sequence,"  as  they  considered,  "  of  the  freefcingof  the 
account  of  Repulse  Bay,  as  given  by  Captain  Middle*  jukesof  the  Wood/'  The  true  cause  of  this  phtnome- 
ton,  was  found  to  be  very  accurate,  with  the  excep*  non,  however,  we  conceive  to  be  in  the  extraordinary 
tion  of  its  geographical  position,  the  fixing  of  which  our  dryness  of  the  air  at  low  temperatures.  On  the  25th 
early  navigators  had  not  the  means  of  accomplishing.  the  thermometer  rose  to  +25°,  when  they  experienced 

The  land  to  the  north  and  north-east  of  Repulse  an  inconvenient  degree  of  warmth. 

Bay  was  named  Melville  Peninsula*  the  coast  of  which  An  admirable  system  for  economising  heat  and  wattn- 

waa  now  examined  towards  thernortb*    Part  of  the  ing  the  ships  devise  by  Mr.  Sylvester  of  London,  which 

+  Jomrmtqfn  SsamdVopage,  p.  IS*  *  It  will  not  be  aswsiary  to  (juote^tkit  wof«  rtgulidy  a^irs^oeedfbccamfsii«iteifiaibte«l  Uit 
piJarijaHjiftr  taeassoaai  of  <ae  vtysge  we  awe  aire. 
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P«)ar      Contributed  vastly  to  the  comfort  of  our  voyager*.     By  *  Their  habitations  consisted  of  huts,  ingeniously  but     PoW 

R%  front,    means  or*  a  stove  that  only  required  a  bushel  of  coal  speedily  constructed  of  blocks  of  snow.    The  whole    H<*iw* 

per  day,  a  uniform  and  comfortable  temperature  was  material  was  snow  and  ice,  the  roof  being  supported  ^—v^ 

kept  up  on  the  lower  deck  throughout  the  winter,  by  its  arched  structure,  having  the  form  of  a   dome, 

During  a  severe  storm,  when  the  abstraction*  of  heat  is  which  was  constructed  of  separate  blocks  of  snow, 

the  greatest,  with  a  temperature  25*  below  aero,  the  laid  with  great  regularity  and  no  small  art. 

thermometer  on  the  Fury's  lower  deck  never  fell  below  A  Six's  thermometer  being  sent  by  a  kite  to  the 

56°,  and  in  the  "  Sick  Bay,"  it  was  always  above  60».  height  of  879  feet  perpendicular,  gave  as  the  lowest 

One  of  their  amusements,  as  on  the  former  voyage,  temperature  23J°,  whilst  the  temperature  on  the  ice 

was  theatrical  representations,  to  which  was  added  ex-  was  24£°.    This  result  is  very  nearly '  the  decline  of 

hibitions  of  phantasmagoria ;  and  among  their  more  im-  temperature  that  was  to  be  expected, 

portant  occupations  was  the  establishment  of  schools  On  the  2d  of  March,  the  thermometer  first  rose  above 

for  the  sailors,  at  which  about  twenty  of  each  ship's  zero,  since  the  preceding  Christmas. 

company  attended  every  evening,  from  six  to  eight  On  die  7th,  the  produce  of  ice,  during  five  winter 

o'clock ;  and  the  regular  and  orderly  attention  to  di-  months,  in  a  single  level  sheet,  was  found  to  be  4  feet 

vine  service  on  the  Sabbath  days.    It  is  worthy  of  re*  7  inches  in  thickness.    The  ice  was  hard,  brittle,  and 

mark,  that  the  idea  of  the  schools  originated  with  the  transparent,  though  formed  on  the  sea,  except  6  or  ft 

sailors  themselves.  inches  of  the  lower  surface,  which  was  porous. 

Before  the  ships  werepermanentfy  frozen  in,  several  "  An  excursion  over  land,  to  a  short  distance,  which 
black  whales  came  up  to  blow  in  the  pools  left  open  had  been  for  some  time  meditated,  was  undertaken  by 
by  cutting  the  ice.  Captain  Lyon  on  the  15th  of  March.  When  the  party 
•  In  the  course  of  the  winter,  several  white  foxes  were  set  out  the  temperature  was  zero,  and  the  wind  mode- 
caught  in  traps,  and  some  of  them  kept  alive  on  board ;  rate;  but  it  soon  increased  to  a  hard  gale,  and  the 
and  hares  and  wolves  were  occasionally  seen.  As  the  thermometer  fell  to  —  32*.  This  proved  a  dangerous  ex* 
sea  was  frequently  open  at  a  short  distance  from  the  posure,  and  the  most  severe  that  occurred  in  all  their 
ships,  in  the  winter,  seals,  walrusses,  and  some  birds,  adventures.  They  returned  the  following  day  with 
were  generally  in  the  neighbourhood.  There  were  great  difficulty,  and  arrived  most  providentially,  in  the 
myriads  of  shrimps,  (Cancer  nugaa,)  near  the  surface  obscurity  of  a  snow-drift,  at  the  ships,  when  some  of 
of  the  sea,  which  seized  on  any  meat  put  overboard  the  party  were  all  but  exhausted.  At  this  critical  time 
with  such  avidity  and  effect,  that  they  were  success-  the  ship  was  discovered,  and  no  very  bad  consequences 
fully  employed  in  anatomising  various  specimens  of  ensued,  though  the  most  fearful  consequences  were 
natural  history.  This  service  they  accomplished  with  narrowly  escaped.  One  man  lost  some  of-  the  flesh  of 
astonishing  rapidity  and  completeness.  A  goose  that  two  of  his  fingers.  Another  who  had  been  the  most 
had  been  put  overboard  to  thaw  or  soak  by  the  officers  hardy  while  in  the  air,  fainted  twice  on  going  below ; 
of  the  Hecla,  was  in  48  hours  completely  cleared  of  the  and  all  the  party  had  severe  frost-bites  in  different 
meat,  leaving  only  a  skeleton  most  delicately  cleaned.'  parts  of  the  body,  which  recovered  after  the  loss  of 

The  wolves  that  came  about  the  ships  became  annoy-  skin  usual  in  these  cases. 

ing>  injuring  the  sails  and  carrying  away  the  dogs  of  Very  considerable  snow-drifts  occurred  here  in  the 

the  Esquimaux.  spring;  but  not  so  frequent  or  so  thick  as  at  Melville 

The  state  of  the  atmosphere  throughout  the  winter  Island,  though  the  fall  of  snow  was  greater.    The  dif- 

is  worthy  of  remark.    The  sky  was  generally  clear,  ference  of  latitude  between  this  station  and  Melville 

Though  it  was  sometimes  overcast  or  obscured  by  a  Island  was  8}  degrees,  notwithstanding  which  the 

slight  general  haziness,  there  were  no  separate  clouds ;  spring  was  only  a  fortnight  earlier  here, 

-a  meteor  which,  indeed,  they  had  not  hitherto  seen  Some  hard  well-defined  clouds  appeared  on  the  16th 

during  the  winter  in  these  regions.  Haloes  and  aurora;  of  April,  which  were  nearly  the  first  that  had  been 

boreaJes  were  seen  not  unfrequently.    No  effect  was  seen.     The  first  flock  of  ducks  was  seen  on  the  15th 

observed  to  take  place  on  the  magnetic  needle  during  of  May.    The  progress  of  spring  was  as  follows :  Few 

the  appearance  of  the  latter  phenomenon ;  nor  any  ac-  symptoms  of  thawing  had  occurred  even  to  the  end 

tion  whatever  on  an  electrometer  connected  with  a  of  the  month  of  May.    The  first  indication  of  vegets* 

wire  from  an  insulated  conductor  carried  above  the  tion,  (little  more  than  microscopic,)  was  discerned  on 

•highest  mast.  the  Slst  of  May ;  and  the  first  flower,  a  specimen  of 

On  the  20th  of  January,  1882,  the  greatest  cold  ob-  Saxifraga  oppositifolia,  on  the  9th  of  June.  Towards  the 

served  during  the  winter  occurred,  the  thermometer  end  of  the  month,  the  ice  was  so  far  decayed  and  broken 

indicating  a  temperature  of  40°.  away,  that  means  were  taken  to  effect  their  liberation. 

The  tedium  of  confinement  was  vastly  relieved,  and  On  the  2d  of  July,  the  ships  obtained  a  release  from 

the  excitement  so  much  wanted  afforded,  by  the  fortu*  their  winter  quarters,  after  near  nine  months  deten- 

nate  arrival  of  a  party  of  Esquimaux,  who,  to  the  tion ;  and  proceeded,  the  same  day,  ten  leagues  without 

amount  of  above  00  persons,  made  their  appearance  obstruction  to  the  northward,  and  entered  the  Arctic 

near  the  ships  on  the  1st  of  February ;  or  rather  were  Regions.    The  land  from  hence  tended  chiefly  to  the 

found  to  have  planted  themselves  there  in  a  village  of  northward  for  a  considerable  distance,  along  which  the 

mow.  huts.    These  persons,  consisting  of  men,  women,  expedition  proceeded,  between  the  eastern  iee  and  the 

and  children,  afforded  an  interesting  source  of  amuse-  land,  in  a  difficult  and  hazardous  passage,  and  meeting 

meat,  investigation,  or  occupation,  to  the  officers  during  with  occasional  complete  stoppages,  and  some  very 

♦  the  remainder  of  their  detention.   Their  minds,  divert-  threatening  adventures.  On  the  1 3th,  they  reached  Cape 

ed  from  mere  external  inquiries,  were  naturally  direct-  Penrhyn,  a  bold  headland  in  latitude  67*  20*,  a  situation 

ed  with  a  peculiar  energy  to  the  investigation  of  the  farther  to  the  northward,  in  this  channel,  than  any 

character  and  habits  of  these  singular  people.    The  other  navigator  had  penetrated.    «  Fox's  Farthest,*' 

result  of  these  inquiries  is  given  towards  the  conclusion  the  highest  point  of  land  discovered  by  Fox,  is  proba- 

of  Captain  Parry's  narrative,  and  will  be  reserved  for  bly  not  quite  so  far  north.    After  passing  Cape  Pen- 

the  close  of  ours,  rhyn,  they  fell  into  a  deer  sea,  in  which  they  bad  a 
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was  5  ft.  lain.  «nd  the  shortest  4fa  11  in. ;  the  arranged  by  ilrst  covering  the  enow  with  a  quantity  of    Polar 

-tail est  woman* ft.  ft^in.etid  the  shortest  4  ft.  8£  in.    .  small  atones,  on  which  are  laid  their  paddles,  tent   Begkwt. 

In  their -ugwre* they <are  ratherwell  tinned;  their  poles,  and  some  blades  of  whalebone:  above  these 

Jumda  and-feet  are  email  $  -their  -faces  ere-  round  and  they  place  a  number  of  pieces  of*  network,  made  of 

full,  eye*  small 'and  black*  nose  also  small,  4nd  sunk  thin  slips  of  whalebone,  .and  lastly,  a  quantity  of  twigs 

ear  h>he«weea  the  cheekbones.    Their  -hair  is  black  of  birch  and  of  the  Andromeda  tetragma.    Their  deer 

emd .  straight ;  when  clean  washed,  they  are  not  of  skins,  which  are  very  numerous,  are  now  spread  with- 

very-dark*  cempfexie^<andHM)t  by-  any-  means  ill-look-  out  risk  of  touching  the  snow,  and  amid  them,  not 

ivg.  ■  -lucre  were*  indeed,  -three  or  four  grown  up  merely  comfort,  is. obtained,  "  but  luxurious  repose,  in 

persons  of  each  sex,  who,  when  divested  -of  their  skin*  spite  of  the  rigour  of  the  climate." 
dresses,  their  tattooing,  and  dirt>  appeared  hi  the  eyes        The  fire  belonging  to  each  family  consists  of  a  single 

of  our  vovagersee  netKmlypleasing4ooking  but  hand*  lamp,  or  shallow  vessel,  of  lapis  ollaris,  its  form  being 

eome.    The  women ,  pride  themselves  m  the  length  the  lesser  segment  of  a  circle.    Along  the  straight  edge 

and  thickness  of  their  hair,  which  they  earefttUy  dress  of  these  lamps,  which  in  some  is  eighteen  inches  in 

and  phut  into  two  tailst  but  think  it  of  no  iaaportance  length,  is  laid  a  row  of  fibres  or  wicks  of  dry  moss, 

4o  cleanse.   -Hence  "  the  hair  ie  fell  of  vermin,  which  and  such  portion  lighted  as  is  required  for  the  occa- 

they  are  in  -the  constant  habit  of  picking  out  and -eat-  eion.    When  the  whole  length  is  kindled,  it  affords  a 

ing ;.  a  man  and  his  wife  will  lit  for  an  Jtour  together  most  brilliant  and  beautiful  light,  without  any  percep- 

performing  that  friendly  office  for  each  other  I"  When  tible  smoke  or  offensive  smelT.    Along  this  a  slice  of 

a  woman's,  husband  is  ill,  she  wears  her  hair  loose,  and  blubber  being  suspended  near  the  flame,  supplies  the 

if  he  dies,  she  cuts  it  off  as  a  token  of  mourning.    The  lamp  with  oil,  without  the  trouble  of  extracting  it. 

men  wear  the  beard  on  the  upper  lip  and  chin,  from  Over  these  lamps  all  their  cooking  operations  are  per- 

1  to  H  inch  in  length,  and  some  were -distinguished  by  formed.    They  are  indeed  their  only  fire, 
a  little  toft  between  the  chin  and  lower  lip.  The  snow  huts,  by  this  means,  being  raised  to  a 

The  dresses  of  both  male  and  female  are  composed  temperature  of  between  +  £0°  and  +  30°,  even  in  the 

almost  entirely  of  deer  skins.    The  form  of  the  <lrets  greatest  cold  of  the  winter,  become  comfortable  and 

is  that  commonly  warn  by  the  Esquimaux,  but  proba*  healthy  habitations ;  but  when  the  temperature  cornea 

My  larger  and.  wider.    The  jacket  of  the  women  has  a  to  or  above  the  freezing  point,  the  dropping  of  water 

-broad  tatt  behind  reaching  almost  to  the  ground,  and  a  becomes  inconvenient  and  injurious,  and  renders  die 

-narrower  and  shorter  point  depending  in  front.    Id  inmates  liable  to  take  cold.    They  use  cooking  pote<of 

winter  they  wear,  when  abroad,  two  jackets ;  the  in*  lapis  ollaris ;  and  employ  pieces  of  asbestos  tor  trim- 

«er  <ene  with  the  hair  •ktward,  jrad  the  outer  one*  with  suing  their  lamps* 

the  hair  outwards.    Their  dresses -are  neatly  made  and        They  have  knives,  which  appear  to  have  been  indi- 

variously  ornamented.    In  winter  both  sexes  also  wear  rectly  procured  from  the  factories  of  Hudson's  Bay.  But 

two  pairs  -of  hreecbes.    Their  legs  and  arms  are  still  some  of  the  old  structure,  described  by  Crantx,  are  of 

anore  securely -defended  from  the  weather.    When  en*  their  *wn  manufacture. 

gaged  in* sealing  excursions' the  men  wear  a  pair  of       For  obtaining  fire  they  use  iron  pyrites,  two  lumps 

<deap-skin  boots,  and  a  pair  of  shoes,  and  a  pair  of  wa*  of  which  being  struck  together,  give  sparks.    Those 

4er-proof  seal  okin  boots,  -and  shoes  of  the  same  -over  sparks  are  received  among  a  tinder  of  well  dried  moss, . 

4bem,  making  ibur  coverings,  for  the-  foot*    The  exte*  with  a  small  quantity  of  the  white  floss  of  the  seed  of 

rior  beets  of  the  women  are  preposterously  -wide  on  the  gummed  willow  laid  above  the  moss.    The  spark. 

-the  enter  -side,  so  as  to  give-  women  a  most  awkward  caught  by  this  tinder  is  blown,  and  fl»me  derived  torn 

tow-legged  appearance.    These  boots  are  their  princi-  it  on  the  pointed  end  of  a  piece  of  oiled  wick, 

•pal  pockets,  and  aresakl  to-be  employed  by  the  native  .    These  people  feed  upon  almost  every  animal  inha- 

»womcn*of  Labrador  to  carry  their  children  in.  biting  the  region  of  their  abode.    Their  principal  de. 

A  peculiar  ornament  of  these  people  consists  in  pendence,    however,   is  on  the  rein-deer,  musk-ox, 

strings  of  teeth  of  the  fox,  wolf,  or  mask  ex*  either  at-  (where  it  occurs,)  whale,  walrus,  seal,  and  salmon. 

-tacked  to  thelewer  part  of  the  jacket;  or  Jastened  as  a    The  seal  and  the  walrus  are  their  principal  support  in 

IseJtretind  the  waist.  winter.    Of  these  there  are  in  general  some  to  be  had, 

AH  the  women  were  tattooed  at  an  early*age.    This  but  the  people  are  so  voracious  in  their  appetites,  and 

<mmmtn(ing  of  the  ekm  is  applied  to  the  faces,  arms,  so  improvident  -of  their  supplies,  that  they  often  fall 

hands,  thighs,  and  ii*  some-few  women,  to  the  breasts*  short,  and  suffer  dreadful  privations.    Captain  Parry, 

fevt  never  to  the  feet,  as  in  -Greenland.    It  ia  perform-  during  his  stay  here,  had  occasion  repeatedly  to  relieve 

cd  by  passing  a  needle  with  a  thread, -covered  with  their  necessities,— a  whole  tribe  being  sometimes  with- 

-lamp-black  and  oil,  under -the  epidermis.  '  out  a  single  article  -of  food,  or  without  the  means  of 

Their  winter  -habitations,  it  has  been  already  re-i  lighting  or  warming  their  miserable  dwellings.    In. 

-marked,  are  formed  ef  snow  and  ice,  principally  -snow^  such  extremity  their  skins  used  for  clothing  are  em- 

The  height  is  usually  six  or  eight  feet,  and  diameter  ployed  to  satisfy  the  cravings  of  nature, 
eight  to  fifteen  feet.    The.  blocks  of  enow,  which  are        They  prefer  their  meat  cooked ;  but  this  is  a  luxury 

taken  from  a  hard  compact  drift*  are  about  two  feet  in  not  necessary  to  them,  as  they  feed  upon  it  raw  and 

length,  and  six  orseven  inches  in  thickness.    Some-  frozen  with  great  relish.    They  do  not  eat  fat  or  blubber 

times  two  or  three  other  huts  ere  built  round  the  first  alone,  unless  very  hungry,  and  in  necessity ;  they 

one  as  a  centre,  and  all  communicating  with  it,  where  commonly  take  an  equal  proportion  of  lean  with  it. 

-eeveral  families  reside  together.    Each  hut  is  illumi-  Oil  they  do  not  use  as  a  part  of  general  diet, 
noted  by  a  circular  plate  of  ice,  three  or  four  inches        Theyeat  enormously,  when  an  opportunity  of  fully  sa- 

thick,  and  two  feet  in  diameter,  through  which  the  '  defying  themselves  occurs,  and  frequently  suffer  incon- 

transmkfced  light  is  soft  said  pleasant,  and  quite  suffi*  venience,  sometimes  disease  and  death,  by  their  intern* 

cient  for  every  purpose.    AH  round  the  interior  of  the  perance  in  food.    They  were  occasionally  seen  by  our 

apartment  is  a  bank  of  snow,  two  and  a  half  feet  high,  voyagers  indulging  in  gluttony  in  its  most  disgusting 

which  forms  their  beds  and  fire-pkces.    The  beds  are  form*    Many  were  observed  "  wallowing  in  filth,  while 
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Pottr     tome,  surfeited,  hy  stretched  upon  their  skins  enor-  comprehended  the  nature  of  charts/ and  some  of  them     Mir 

fUgioo*.   mously  distended*  and  with  their  friends  employed  in  drew  plans  on  paper  of  the  contiguous  coasts,  with  ex-   B**q 

—  ""  'roUing  them  about  to  assist  the  operations  of  oppressed  traordmary  accuracy.    A  female  of  the  name  of  Hi-  w^ 

nature."    An  experiment  was  made  by  Captain  Parry  gliuk  was  very  remarkable  for  this  talent,  and,  indeed, 

on  a  lad,  scarcely  full  grown,  to  ascertain  how  much  in  all  respects,  seemed  to  be  a  person  of  very  good,  if 

he  would,  without  inconvenience,   eat.     In  twenty  not  superior  understanding*     From  this  young  wo- 

houra  he  consumed,  by  weight,  of  sea-horse  flesh,  hard  man,  the  first  notice  respecting  the  North-East  Cape  of 

frozen,  4  lb.  4  oa.  the  same  quantity  of  boiled  flesh,  America  was  derived,  which  she  pointed  out  by  tracing 

and  of  bread  and  bread-dust  1  lb.  12  oz.  amounting  to  it  with  the  contiguous  coasts  on  a  map  in  the  presence 

10  lb.  4  oz.  of  solids.    Besides  this  he  took  1}  pint  of  of  Captain  Parry. 

rich  gravy  soup,  3  wine-glasses  of  raw  spirits,  1  tumbler  "  In  their  behaviour  to  old  people,  where  age  or 
of  strong  grog,  and  1  gallon  and  a  pint  of  water  i  Not*  infirmities  render  them  useless,  and  therefore  burthen- 
withstanding  this  immense  load  of  food,  the  lad  did  some  to  the  community,  the  Esquimaux  betray  a  de- 
not  seem  to  consider  the  quantity  extraordinary.  The  gree  of  insensibility  bordering  on  inhumanity."  Cap- 
quantity  of  water  they  drank  was  quite  in  proportion  tain  Parry  was  witness  of  a  very  distressing  example 
to  their  eating;  k  was  so  great,  indeed,  that  Captain  of  the  same  inhumanity  to  the  widow  of  an  Esquimaux 
Parry*  could  by  no  means  furnish  them  with  half  as  who  died  at  Igloolik  during  their  stay  there.  This 
much  as  they  desired.  poor  destitute  woman  was  shamefully  treated  by  her 
These  people  employed  the  usual  canoe ;  and  had,  tribe,  and  even  kinsmen,  and  was  discovered  by  Cap- 
indeed,  the  general  apparatus  of  the  Greenlanders.  In  tain  Parry  in  a  dying  condition,  owing  apparently  to 
their  frail  Kaijaks,  and  with  so  imperfect  apparatus,  desertion,  robbery,  and  want.  But  their  whole  cha- 
they  sometimes  attack  the  whale,  and  occasionally  with  racter  was  yet  considered  by  our  voyagers  as  much 
success.  They  were  found  to  be  very  tolerably  in  the  superior  to  that  of  persons  in  general  in  savage  life, 
use  of  the  bow  and  arrow.  Devoid  of  religion,  and  particularly  of  the  humanizing 
In  their  dealings  and  intercourse  with  our  voyagers,  and  elevating  principles  of  Christianity,  they  were  under 
these  people  were  more  than  ordinarily  honest,  that  is,  the  influence  only  of  sensual  and  selfish  principles;  and 
for  Esquimaux ;  and  in  their  barter  they  were  general-  under  such  principles  it  is  not  surprising  that  they  were 
ly  fair  and  upright.  They  received  the  most  unceas-  not  better.  The  stay  of  Captain  Parry,  and  his  con- 
ing kindness  from  both  officers  and  sailors,  and  were  stant  intercourse  with  them,  afforded  an  admirable  op- 
perpetually  receiving  benefits  from  them;  but  their  portunity  of  giving  them  some  knowledge  of  the  great 
gratitude  was  very  rarely  at  all  excited  by  it  They  truths  of  religion ;  but  we  are  not  informed  by  him 
in  fact,  seemed  exceedingly  deficient  in  this  interesting  whether  or  not  this  object  was  undertaken,  and  the 
and  important  virtue.  In  the  few  instances,  however,  opportunity  improved, 
in  which  the  voyagers  had  occasion  to  draw  upon  their 

hospitality,  they  had  every  reason  to  be  pleased  with  The  expedition,  under  the  command  of  Captain  Bel*  Stmt 
them.  Both  as  to  food  and  accommodation,  the  best  lingshausen,  has  added  to  our  knowledge  of  the  south  Append 
that  was  to  be  had  were  always  at  their  service;  and  polar  regions  by  the  discovery  of  two  islands  within 
their  attention  was  every  thing  that  hospitality  and  the  Antarctic  circle,  the  only  land  hitherto  known  to 
even  good  breeding  could  dictate.  exist  so  far  to  the  southward.  Both  these  islands  lie  in 
Twelve  of  the  men  Captain  Parry  had  met  with  had  about  69°  south  latitude ;  one  of  them,  named  Alex- 
each  two  wives,  and  some  of  the  younger  had  two  be-  ander  I.  Island,  in  73°  west  longitude,  and  the  other 
trothed.  Children  were  found  to  be  betrothed  in  Peter  Island,  in  J)r  west  Both  of  them  were  so  closer 
their  infancy ;  a  practice  rare  in  Greenland.  ly  enveloped  in  ice,  that  no  particular  examination  of 
The  women  or  this  tribe,  like  the  Esquimaux  race  them  could  be  made.  This  expedition,  consisting  of 
generally,  are  hot  remarkable  for  their  chastity;  nor  two  ships,  the  Wostok  and  the  Mirni,  sailed  on.  the  3d 
are  the  husbands  at  all  delicate  about  it  it  is  not  un-  of  July,  1819.  They  touched  at  Copenhagen  to  un- 
common, when  two  of  them  are  together  on  a  sealing  prove  their  equipment,  and  at  Portsmouth  to  take  on 
excursion,  to  exchange  wives  as  a  friendly  accommoda-  board  the  astronomical  instruments  which  had  been  or- 
tion;  and  they  were  as  little  scrupulous  of  offering  their  dered  for  them  in  London,  and  from  thence  proceeded 
wives  to  the  sailors,  at  least  many  of  them,  as  they  would  to  Teneriffe  and  Rio  Janeiro  on  their  way  to  the  south- 
have  offered  for  sale  a  knife  or  a  jacket  In  the  absence  ward.  The  leading  object  of  the"  voyage  was  to  explore 
of  the  men,  the  women  manifested  an  utter  disregard  to  the  Antarctic  regions,  and  perform  a  circuit  of  the 
connubial  fidelity.  In  such  a  state  of  society,  the  curious  southern  pole  as  near  to  it  as  the  ice  would  permit ;  and 
circumstances  that  occurred,  with  the  voyagers  and  avoiding  the  track  of  Captain  Cook,  to  make  their  high- 
Esquimaux,  will  not  be  considered  surprising.  Cap-  est  penetration  where  this  navigator  had  kept  at  a  dis- 
tain  Lyon  humorously  records  a  case  that  happened  to  tance  from  the  ice,  and  on  the  contrary  to  retire  into  a 
himself.  In  one  of  his  excursions  overland,  he  had  oc-  more  northerly  parallel,  in  the  meridian  where  the  ad- 
casion  to  lodge  in  an  Esquimaux  tent,  where  a  portion  venturous  Cook  had  made  the  most  particular  exami- 
was  screened  off  for  him  by  a  seal's  skin.  Here  wrap-  nations.  On  this  judicious  plan  they  succeeded  in  the 
ped  in  his  blanket  bag,  he  retired  to  rest  alone ;  but,  discovery  of  the  two  islands  we  have  mentioned ;  but 
at  midnight,  was  awakened  by  a  feeling  of  great  they  could  not  approach  within  thirty  miles  of  them  for 
warmth,  and,  to  his  surprise,  found  himself  covered  by  ice,  and  that  only  on  the  tvest  side.  The  ice  was  gene- 
a  large  deer  skin,  under  which  lay  his  Esquimaux  host,  rally  found  to  lie  so  far  from  the  pole,  that  their  high- 
with  "his  two  wives  and  their  favourite  puppy, all  fast  est  latitude  was  only  70°,  being  short  of  the  point 
asleep,  and  stark  naked.  Supposing  this  was  all  ac-  reached  by  Cook.  Within  the  Antarctic  circle  they 
cording  to  rule,"  he  quietly  resigned  himself  to  sleep,  traversed  a  distance  of  near  30°  of  longitude ;  and  tak- 
Thare  was  a  considerable  degree  of  talent  evinced  ing  the  latitude  of  60°,  we  find  that  SQO  degrees  qf 
by  several  of  these  people.  Betides  manufacturing  all  longitude  were  traced  in  the  two  voyages  by  Cook  and 
necessary  articles  of  clothing,  and  some  of  their  appa-  Bellingshausen  within  this  parallel,  leaving  only  6*0°  of 
ratus,  with  great  ingenuity  and  neatness,  they  readily  longitude  unexplored  at  this  elevation  .. 
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POLITICAL   ECONOMY. 


CHAP.  I. 


OBJ1CTS  AND  OMSIN  Of  TBI  tCIBNCC. 


otittcai    .Political  Economy  is  the  name  given  to  in  im- 
eonomy.  portent  division  of  the  Science  of  government     The 


an  advantage,  when  every  man  is  sure  of  gaining  an  Poiltfcar 
honest  subsistence  by  his  labour.  But  a  country  may  Economy. 
be  wretched!  though.some  individuals  in  it  are  amass-  ^^ *"■" 
ing  colossal  fortunes ;  and  if  its  population,  like  that 
of  China,  is  always  superior  to  its  means  of  subsist- 
ence; if  it  is  contented  with  living  on  the  refuse  of. 


object  of  government  is,  or  ought  to  be,  the  happiness'   animals; '  if  it  is  incessantly  threatened  with  famine. 


of  men  united  in  society;  it  seeks  the  means  of  secur- 
ing to  them  the  highest 'degree  of  felicity  compatible 
With  their  nature,  and  at  the  same  'time  of  allowing 
the  greatest  possible  number  of  individuals  to  partake 
in  that  felicity.  But  man  is  a  complex  being ;  he  ex- 
periences moral  and  physical  wants;  therefore  his  hap- 
piness consists  in  his  moral  and  physical  condition. 
The  moral  happiness  of  man,  so  far  as  it  depends  on 
his  government;  is  intimately  connected  with  the  im- 


this  numerous  population,  far  from  being  an  object  of 
envy,  is  a  calamity. 

The  improvement  of  social  order  is  generally  ad- 
vantageous to  the  poor  as  well  as  to  the  rich  j  and 
political  economy  points  out  the  means  of  preserving 
this  order  by  correction,  but  not  of  overturning  it. 
It  was  a  beneficent  decree  of  Providence,  whicji  gave 
wants  and  sufferings  to  human  nature ;  because  out  .of 
these  it  has  formed  the  incitements,  which  are   to 


provement  of  that  government :  it  forms  the  object  of  awaken  our  activity  and  push  us  forward  to  develop 

civil  policy,  which  ought  to  diffuse  the  happy  in-  our  whole  being.     If  we  could  succeed  in  deluding 

flaenceof  liberty,  knowledge,  virtue,  and  hope,  over  pain  from  the  world,  we  must  also  exclude  virtue;,  if 

ail  daises  of  -the  community.     Civil  policy  should  we  could  banish  want,  we  must  also  banish  industry* 

point  out  the  means  of  giving  to  nations  a  constitution,  Hence  it  is  not  the  equality  of  ranks,  but  happi- 

the  liberty  of  which  may  elevate  the  souls  of  the  citi-  ness  in  all  ranks,  which  the  legislator  ought  to  have 

sens;  an  education  which  may  form  their  hearts  to  in  view.     It  is  not  from  the  division. of  property,  that 

virtue,  and  open  their  minds  to  knowledge ;  a  religion  he  will  procure  this  happiness,  but  from  labour  and 

which  may  present  to  them  the  hopes  of  another  life,  the  reward  of  labour.    It  is  by  maintaining  the  activi- 


to  compensate  for  the  sufferings  of  this.  It  should 
eeek  not  what  suits  one  man,  or  one  class  of  men,  but 
what  may  impart  most  happiness,  by  imparting  most 
worth,  to  all  the  men  living  under  its  laws.  • 

The  physical  well-being  of  man,  so  far  as  it  can  be 
produced  by  his  government,  is  the  object  of  Political 
Economy.  All  the  physical  wants  of  man,  for  which 
be  depends  on  his  equals,  are  satisfied  by  means  of 
wealth.  It  is  this  which  commands  labour,  which  pur- 
chases respectful  service,  which  procures  all  that  man 
has  accumulated  fbr  use  or  pleasure.     By  means  of  it, 


ty  and  hopes  of  the  mind;  by  securing  to  the  poor  mart 
as  well  as  to  the  rich,  a  regular  subsistence  and  the 
sweets  of  life,  in  the  performance  of  his  task. 
-  The  title  given  by  Adam  Smkh  to  his  immortal 
work,  on  the  science  we  are  now  engaged  with, .  f  The 
Nature  and  Causes  of  ike  Wealth  of  Nations/  forms  at 
the  same  time  the  most  precise  definition  of  that 
science.  It  presents  a  much  more  exact  idea,  than  the 
term  political  economy*  afterwards  adopted.  The  latter 
designation,*  at  least,  requires  to  be  understood  according 
to  the  modem  acceptation  of  the  word  economy,  not 


health  is  preserved,  and  life  maintained;  the  wants  of   according  : to  its  etymology.     In  its  present  sense, 


infancy  and  old  age  are  supplied ;  food,  and  clothing, 
and  shelter,  are  placed  within  the  reach  of  all.  Wealth 
may,  therefore,-  be  considered  as  representing  all  that 
men  can  do  for  the  physical  well-being  of  each  other  ,* 
and  the  science,  which  shows  to  governments  the  true 
system-  of  administering  national  wealth,  is  an  im- 
portant branch  of  the  science  of  national  happiness. 
*  Government  is  instituted  for  the  advantage  of  all 
the  persons  subject  to  it ;  hence  it  ought  to  keep  the  ad- 
vantage of  them  all  perpetually  in  view.  And  as,  in  re- 
spect of -civil  policy,  it  should  extend  to  every  citizen 


economy  denotes  the  preservative,  administrative,  and 
the  management  of  property ;  and  it  is  because  we  .use 
the  somewhat  tautological  phrase  domestic  economy 
for  the  management  of  a  private  fortune,  that  we  have 
come  to  use  the  phrase  political  economy  for  the  man- 
agement of  the  national  fortune. 
»  From  the  time  when  men*  first  entered  into  social, 
union,  they  must  have  occupied. themselves  with,  the? 
common  interests  originating  in  their  wealth.  From 
the  beginning-  of  societies,  a  portion  of  the  publio» 
wealth  was  set  apart  to  provide  for  the  public  wants. 


the  benefits  of  liberty,  virtue,  and  knowledge,  so  it  The  levying  and  management  of  this  national  revenue, 

ought  likewise,  in  respect  of  political  economy,  to  which  no  longer  pertained  to  each,  became  an  essential* 

watch  over  all  the  advantages  of  the. national  fortune,  part  in  the  science  of  statesmen.    It  is  what  we  call 

Abstractly  considered,  the  end  of  government  is  not  finance: 

to  accumulate  wealth  in  the  state,  but  to  make  every  •  Private  fortunes,  on  the  other  hand,  made  the  interests, 

citiaen  •  participate  in  those  enjoyments  of  physical  of  each  citiaen  more  complex;  being  exposed  to  the  at- 

life  which  wealth  represents.    Government  is  called  to  tacks  of  cupidity  and  fraud,  their  wealth  required  to  be 

second  the  work  of  Providence,  to  augment  the  mass  defended  by  the  public  authority*  according  to  the  fun* 

of  felicity  on  earth,  .and  not  to  multiply  the  beings1  damental  article  of  the  social  contract*  which  had  com-, 

.who  live  under  its  laws,  faster  than  it  can  multiply  bined  the  strength  of  individuals  to  protect each  with  the 

their  chances  ofhijpplnfess*   '  power  of  all.    The  rights  over  property,  the  divisions  of 

Wealth  and  population  are  not,  indeed,  absolute  K,  the  means  of  transmitting  it,  became  one  of  the,  roost 

signs  of  prosperity  in  a  state;   they  are  so  only' in  important  branches  of  *  civil,  jurisprudence;  and.  the 

relation  to  each  other.     Wealth  is  n  blessing,' when  application  of  justice  to  the  distribution  of  national  pro*. 

k  ..spreads  concert,  over  all  classes;  population  is  petty,  formed  an  essential  function  jof  the  legislator,.    . 
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political  economy,  in  order  to  deduce  fronfthat  source  nomy.     The  ministers  $f  Charles  V.  whatever  talents 

their  systems  of  finance  and  civil  jurisprudence,  which  they  show  for  negotiation  and  intrigue,  were  all  equally 

ought  however  to  be  nothing  more  than  corollaries  from  ignorant  of  pecuniary  affairs.     They  ruined  the  public 

those  principles.  They  had  abandoned  the.  development  finances,  agriculture,  trade,  and  every  kind  of  industry, 

of  public  wealth  to  the  result  of  individual  efforts,  from  one  end  of  Europe  to  the  other ;  they  made  the 

without  examining  their  nature;  and  thus  property  people  feel  the  difference,  which  might  indeed  have 

had  long  accumulated  silently ,  in  each  society,,  by  the  been  anticipated,  between  their  ignorance  and  theprac- 

labour  of  each  artisan  to  procure  his  own  subsistence,,  tical  knowledge  of  republican  magistrates, 
and  afterwards  his  own  comforts — before  the  manner       Charles  V.,  his  rival  Francis  I.,  and  Henry  VIII.  wbe- 

of  acquiring  and  preserving  it  became  an .  object  of  wished  to  hold  the  balance  between  them,  had  engaged, 

scientific  speculation.     The  philosophers  of  antiqui-  in  expences  beyond  their  incomes ;  the  ambition  of  their, 

ty  were  engaged  in  proving  to  their  disciples,  that  successors,  and  the  obstinacy  of  the  house  of  Austria, 

riches  are  useless  for  happiness ;  not  in  pointing  out  which  continued  to  maintain  a  destructive  system  of 

to  governments  the  laws  by  which  the  increase  of  warfare  during  more  than  a  hundred  years,  caused  those' 

those  riches  may  be  favoured  or  retarded.    The  atten-  expences,  in  spite  of  the  public  poverty,  U>  go  on  in- 

tion  of  thinking  men  was  at  length  directed  to  national  creasing.     But  as  the  suffering  became  more  general, 

wealth,  by  the  requisitions  of  states,  and  the  poverty  of  the  friends  of  humanity  felt  more  deeply  the  obligation 

the  people.    An  important  change  which  occurred  in  laid  on  them  to  undertake  the  defence  of  tke  poor.  By 

the  general  politics  of  Europe,  during  the  sixteenth  an  order  of  sequence  opposite  to  the  natural  progress  of 

century,  almost  everywhere  overturned  public  liberty  ;  ideas,  the  science  of  political  economy  sprung  from  that 

oppressed  the  smaller  states;  destroyed  the  privileges,  of  finance.    Philosophers  wished. to  shield  the  people 

of  the  towns  and  provinces ;  and  conferred  the  right  to  from  the  speculations  of  absolute  power.  They  felt  that, 

dispose  of  national  fortunes  on  a  small  number  of  so*  to  obtain  a  hearing  from  kings,  they  must  speak  to  them 

vereigns,  absolutely  unacquainted  with  the  industry  by  of  royal  interests,  not  of  justice  or  duty.    They  invea- 

which  wealth  is  accumulated  or  preserved.    Before  the  tigated  the  nature  and  causes  of  national  wealth,  to* 

reign  of  Charles  V.,  one  half  of  Europe,  lying  under  the  show  governments  how  it  might  be  shared  without  be-, 

feudal  system,  had  no  liberty  or  knowledge,  and  no  ing  destroyed. 

finance.    But  the  other  half,  which  had  already  reach-  .  Too  little  liberty  existed  in  Europe,  to  allow  those 
ed  a  high  degree  of  prosperity,  which  was  daily  in-  who  first  occupied  themselves  with  political  economy, 
creasing  its  agricultural  riches,  its  manufactories,  and  to  present  their  speculations  to  the  world  ;  and  finances 
its  trade,  was  governed  by  men  who,  in  private  life,  were  enveloped  in  too  profound  a  secrecy  to  admit  of 
had  attended  to  the  study  of  economy,  who  in  acquir-  men,  not  engaged  in  public  business,  knowing  fact* 
ing  their  own  property,  had  learned  what  is  suitable  enough  to  form  the  basis  of  general  rules*  Hence  the  sta- 
in that  of  states ;  and  who  governing  free  communi-  dy  of  political  economy  began  with  ministers,  when  once* 
ties,  to  which  they  were  responsible,  guided  their  ad-  it  had  fortunately  happened  that  kings  put  men  at  the 
ministrations,  not  according  to  their  own  ambition,  headof  their  finances,  who  combined  talents  with  justice 
but  according  to  the  interest  of  all.    Till  the  fifteenth  and  love  of  the  public  weal.  Two  great  French  ministers, 
century,  wealth  and  credit  were  nowhere  to  be  found  Sully  under  Henry  IV.,  and  Colbert  under  Louis  XIV., , 
but  in  the  republics  of  Italy,   and  of  the  Hansea-  were  the  first  who  threw  any  light  on  a  subject  till 
tic  league;  the  imperial  towns  of  Germany;  the  free,  then  regarded  as  a  secret  of  state,  in  which  mystery 
towns  of  Belgium  and  Spain,  and  perhaps  also  in  some  had  engendered  and  concealed  the  greatest  absurdities.- 
towns  of  France  and  England,  which  happened  to  en-  Yet  in  spite  of  all  their  genius  and  authority,  it  was  a 
joy  great  municipal  privileges.     The  magistrates  of  task  beyond  their  power  to  introduce  any  thing  like 
all  those  towns  were  men  constantly  brought  up  in  order,  precision  or  uniformity  into  this  branch  of  go- 
business,  snd  without  having  brought  political  econo-  v eminent    Both  of  them,  however,  not  only  repressed 
my  to  the  form  of  a  science,  they  had  vet  the  feeling,  the  frightful  spoliations  of  the  revenue  fanners,  and  by 
as  well  as  the  experience  of  what  would  serve  or  injure  their  protection  communicated  some  degree  of  security 
the  interests  of  their  fellow-citizens.  to  private  fortunes ;  but  likewise  dimly  perceived  the 
The  dreadful  wars  which  began  with  the  sixteenth  true  sources  of  national  prosperity,  and  busied  them- 
century,  and  altogether  overturned  the  balance  of  Eu-  selves  with  efforts  to  make  them  flow  more  abundantly* 
rope,  transferred  a  nearly  absolute  authority  to  three  or  Sully  gave  his  chief  protection  to  agriculture.  He  used 
lour  all-powerful  monarchs,  who  shared  among  them  to  say,,  that  pasturage  and  husbandry  were  the  1mo  bread* 
the  government  of  the  civilized  work).    Charles  V.  qft/ie  slate.    Colbert,  descended  from  a  family  engaged 
united,  under  his  dominion,  all  the  countries  which  had  in  the  cloth  trade,  studied  above  all  to  encourage  ma* 
hitherto  been  celebrated  for  their  industry  and  wealth,  nufrctures  and  commerce.    He  furnished  himself  with 
—Spain,  nearly  all  Italy,  Flanders,   and  Germany;  the  opinion  of  merchants,  and  asked  their  advice  on 
but  he  united  after  having  ruined  them;  and  his  ad.  all  emergencies.    Both  statesmen  opened  roads  and  ca* 
ministration,  by  suppressing  all  their  privileges,  pre-*  nsls  to  facilitate  the  exchange  of  commodities ;  both 
vented  the  recovery  of  former  opulence.    The  most  protected  the  spirit  of  enterprise,  and.  honoured  the  in* 
absolute  kings  can  no  more  govern  by  themselves,  than  dustrious  activity  which  diffused  plenty  over  their  coun«* 
kings  whose  authority  is  limited  by  laws.    The  former,  try. 

transmit  their  power  to  ministers,  whom  they  themselves        Colbert,  the  later  of  the  two,  was  greatly  prior  to* 

select,  in  place  of  taking  such  as  would  be  nominated  any  of  the  writers  who  have  treated  political  economy 

by  the  popular  confidence.  But  they  find  them  among  a  as  a  science,  and  reduced  it  to  a  body  of  doctrines.  He 

class  of  persons  different  from  that  in  which  free  govern-  bad  a  system,  however,  in  regard  to  national  wealth  :• 

ments  find  them.    In  the  eyes  of  an  absolute  king,  the  he  required  one  to  give  uniformity  to  his  plans,  and 
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delineate  dearly  .before-his  view  the'  object  he  willed 
to  attain.  His  system  was  probably  suggested  by  the 
merchants  whom  he  consulted.  It  is  now  generally 
known  by  the  epithet  mercantile,  sometimes  also  by  the 
name  Calberiism.  Not  that  Colbert  was  its  author,  or 
unfolded  it  in  any  publication;  but  because  he  was 
beyond  comparison  the  most  illustrious  of  its  profes- 
sors; because,  notwithstanding  the  errors  of  his  theo- 
ry, the  applications  he  deduced  from  it  were  highly 
advantageous;  and  because,  among  the  numerous  wri- 
ters who  have  maintained  the  same  opinion,  there  is 
not  one  who  has  shown  enough  of  talent  even  to  fix  his 
name  is  the  reader's  memory.  It  is  but  just,  how- 
ever, to  separate  the  mercantile  system  altogether  from 
the  name  of  Colbert.  It  was  a  system  invented  by 
trading  subjects,  not  by  citizens ;  it  was  a  system 
adopted  by  all  the  ministers  of  absolute  governments, 
when  they  happened  to  take  the  trouble  of  thinking 
on  finance,  and  Colbert  had  no  other  share  in  the  mat- 
ter  than  that  of  having  followed  it  without  reforming  it. 

After  long  treating  commerce  with  haughty  con- 
tempt, governments  had  at  length  discovered  in  it  one 
of  the  most  abundant  sources  of  national  wealth.  All 
the  great  fortunes  in  their  states  did  not  indeed  belong 
exclusively  to  merchants;  but  when,  overtaken  by  sud- 
den necessity  they  wished  to  levy  large  sums  at  once, 
merchants  alone  could  supply  them.  Proprietors  of 
land  might  possess  immense  revenues,  manufacturers 
might  cause  immense  labours  to  be  executed ;  but  net* 
ther  of  them  could  dispose  of  any  more  than  their 
income  or  annual  produce.  In  a  case  of  need,  mer- 
chants alone  offered  their  whole  fortune  to  the  govern* 
ment.  As  their  capital  was,  entirely  represented  by 
commodities  already  prepared  for  consumption,  by 
merchandise  destined  for  -the  immediate  use  of  the 
market  to  which  it  had  been  carried,  they  could  sell  it 
at  an  hour's  warning,  and  realise  the  required  sum  with 
smaller  loss  than  any  other  class  of  citizens.  Mer- 
chants, therefore,  found  means  to  make  themselves  be 
listened  to,  because  they  had  in  some  sort  the  com* 
maud  of  all  the  money  in  the  state,  and  were  at  the 
same  time  nearly  independent  of  authority— being 
able,  in  general,  to  hide  from  the  attacks  of  despotism 
a  property  of  unknown  amount,  and  transport  it  with 
their  persons,  to  a  foreign  country,  at  a  moment's  no* 
tic*. 

Governments  would  gladly  have  increased  the  mer- 
chant's profit,  op  condition  of  obtaining  a  share  of  it.  Im- 
agining that  nothing  more  was  necessary  than  to  second 
each  other's  views,  they  offered  him  force  to  support  in* 
dustry ;  and  since  the  advantage  of  the  merchant  consists 
in  telling  dear  and  buying  cheap*  they  thought  it  would 
be  an  effectual  protection  to  commerce,  if  the  means 
were  afforded  of  selling  still  dearer  and  buying  still 
cheaper.  The  merchants  whom  they  consulted  eager- 
ly grasped  at  this  proposal ;  and  thus  was  founded  the 
mercantile  system.  Antonio  de  Ley va,  Fernando  de 
Gonzago,  and  the  Duke  of  Alva,  viceroys  of  Charles 
V.  and  his  descendents~~the  rapacious  inventors  of  so 
many  monopolies— 'had  no  other  notion  of  political  ecoi 
nomy.  But  when  it  was  attempted  to  reduce  this  me- 
thodical robbery  of  consumers  into  a  system;  when  de- 
liberative assemblies  were  occupied  with  it ;  when  Col* 
bert  consulted  corporations;  when  the  people  at  last 
began  to  perceive  the  true  state  of  the  case,  it  became 
necessary  to  find  out  a  more  honourable  basis  for  such 
transactions ;  it  became  necessary  not  only  to  study 
the  advantage  of  financiers  and  merchants,  but  also  that 
of  the  nation:   for  the  calculations  of  self-interest 


cannot  show  themselves  in  opeh  day,  and  the  first-  be-> 
nefit  of  publicity  is  to  impose  silence  on  base  senti- 
ments.   - 

.  Under  these  circumstances,  the  mercantile  system* 
was  moulded  into  a-  plausible  form ;  and  doubtless  it 
must  have  been  plausible,  since,  even  till  our  own  times? 
it  continued  to  seduce  the  greater  part  of  practical  men 
employed  in  trade  and  finance.  Wealth,  said  those 
earliest  economists,  is  money  :  the  two  words  were  re- 
ceived into  universal  use  as  almost  entirely  synonymous ; 
no  one  dreamed  of  questioning  the  identity  of  money 
and  wealth.  Money,  they  said,  disposes  of  men's  labour,' 
and  of  all  it*  fruits.  It  is  money  which  produces  those 
fruits';  it  is  by  means  of  money  that  industry  continues 
in  a  nation ;  to  its  influence,  each  individual  owes  hisj 
subsistence  and  the  continuation  of  his  life.  Money  is 
especially  necessary  in  the  relation  of  one  state  to  ano- 
ther. It  supports  war,  and  forms  the  strength  of  ar* 
mies.  The  state  which  has  it*  rules  over  that  which 
has  it  not  The  whole  science  of  political  economy 
ought,  therefore,  to  have  for  its  object  the  increase  of 
money  in  a  nation.  But  the  money  possessed  by  a 
nation  cannot  be  augmented  in  quantity,  except  by  the) 
working  of  mines,  if  the  nation  has  any ;  or  by  foreign 
trade,  if  it  has  none.  All  the  exchanges  carried  on 
within  a  country,  all  the  purchases  and  sales  which  take 
place  among  Englishmen,  for  instance,  do  not  increase 
the  specie  contained  within  the  shores  of  England  by  a 
single  penny.  Hence  it  is  necessary  to  find  means  of 
importing  money  from  other  countries ;  and  trade  alone 
can  do  this,  by  selling  much  to  foreigners,  and  buying 
little  from  them.  For  in  the  same  way  as  each  mer- 
chant, in  settling  with  his  correspondent!  sees  at  the 
year's  end  whether  he  has  sold  more  than  he  has  bought, 
and  finds  himself  accordingly  creditor  or  debtor  by  a 
balance  account  which  must  be  paid*  in  money;  so 
likewise  a  nation,  by  summing  up  all  its  purchases  and 
all  its  sales  with  each  nation,  or  with  all  together,  would 
find  itself  every  year  creditor' or  debtor  by  a  commer- 
cial balance  which  must  be  paid  in  money.  If  the 
country  pay  this  balance,  it  will  constantly  grow  poor- 
er ;  if  it  receive  the  balance,  it  will  constantly  grow 
richer. 

For  a  century,  the  mercantile  system  was  universally 
adopted  by  cabinets ;  universally  favoured  by  traders 
and  chambers  of  commerce ;  universally  expounded  by 
writers,  as  if  it  had  been  proved  by  the  most  unex- 
ceptionable demonstration,  no  one  deeming  it  worth 
while  to  establish  it  by  new  proofs;  when,  after  the 
middle  of  the  eighteenth  century,  Quesnay  opposed, 
to  it  his  Tableau  Economiqtte,  afterwards  expounded  by 
Mirabeau  and  the  Abbe  de  Riviere,  enlarged  by  Dupont 
de  Nemours,  and  adopted  by  a  numerous  sect,  which 
arose  in  France,  under  the  name  of  Economists.  In 
Italy,  too,  this  sect  gained  some  distinguished  partisans. 
Its  followers  have  written  more  about  the  science  than 
those  of  any  other  sect ;  yet  they  have  admitted  Que** 
nay's  principles  with  such  blind  confidence,  and  main* 
tained  them  with  such  implicit  fidelity,  that  one  is  at  a 
loss  to  discover  any  difference  of  principle,  or  any  pro* 
gress  of  ideas  in  their  several  productions. 

Thus  Quesnay  founded  a  second  system  in  political 
economy,  still  named  the  territorial  syttem,  or  more 

Erecisely,  the  system  of  the  economists.  He  begins 
y  asserting,  that  gold  and  silver  the  signs  of 
wealth,  the  nieans  of  exchange,  the  price  of  all  com- 
modities, do  not  themselves  constitute  the  wealth 
of  states;  and  mat  no  judgment  can  be  formed  con* 
cerning  the  prosperity  of  a  nation,  from  the  abundance 
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Political  of  its  precious  metals.  He  next  proceeds  tosurvey  the  bour,  the  fruit  of  nature's  beneficence,*  and  since  it  To^u 
Kconamy.  different  classes  of  men,  all  of  wMaj  occupied  .in  gain-  alone  does  not  represent  pre-existent  wealth,  it  alone  Ecmw' 
ing  money  and  causing  wealth  to  circulate,  even  when-  must  be  the  source  of  every  kind  of  wealth.  Tracing ' 
acquiring  it  for  themselves,  are  not,  according  to  him,  the  value  of  all  other  commodities,  under  all  its  trans- 
occupied  with  any  thing  besides  exchange.  He  en-'  formations,  Quesnay  still  discovers  its  first  origin  in 
deavours  to  distinguish  the  classes  possessed  of  a  creative  the  fruits  of  the  earth.  The  labours  of  the  husband-' 
power ;  it  is  amongst  them  that  wealth  must  originate,'  man,  of  the  artisan,  of  the  merchant,  consume  those 
all  the  transactions  of  commerce  appearing  to  be  no-  fruits  in  the  shape  of  wages,  and  produce  them  under' 
thing  else  but  the  transmission  of  that  wealth  from1  new  forms.  The  proprietor  alone  receives  them  at  their 
hand  to  hand.                                                                 '  source  from  the  hands  of  nature  herself,  and  by  means 

The  merchant  who  carries  the  productions  of  both  of  them,  is  enabled  to  pay  the  wages  df  all  his  coun- 
hemispheres  from  one  continent  to  the  other,  and  on-  trymen,  who  labour  only  for  him. 
returning  to  the  ports  of  his  own  country,  obtains,^  at  •  This  ingenious  system  totally  supplanted  that  of  the 
the  sale  of  his  cargo,  a  sum  double  of  that  with  which  merchants.  The  economists  denied  the  existence  of 
he  began  his  voyage,  does  not,  after  all,  appear  in  the  that  commercial  balance  to  which  their  antagonists  at- 
eyes  of  Quesnay,  to  have  performed  any  thing  but  an  tached  so  much  importance;  they  asserted  the  impossi- 
exchange.  If,  in  the  colonies,  he  has  sold  the  manu-%  bility  of  that  accumulation  of  gold  and  silver  which 
factures  of  Europe  at  a  higher  price  than  they  cost  him,  the  others  expected  from  it;  throughout  the  nation, 
the  reason  is,  they  were  in  fact  worth  more.  Together  they  could  see  only  proprietors  of  land,  the  sole  dis-' 
with  their  prime  cost,  he  must  also'  be  reimbursed  for  pensers  of  the  national  fortune ;  productive  workmen; 
the  value  of  his  time,  his  cares,  his  subsistence,  and  that  or  labourers  producing  the  revenue  of  the  former ;  and 
of  his  sailors  and  agents  during  the  voyage.  <  He  has  a  a  hired  class,  in  which  they  ranked  merchants  also- 
like  reimbursement  to  claim  on  the  cotton  or  sugar  denying  to  them,  as  to  the  artisans,  the  faculty  of  pro- 
which  he  brings  back  to  Europe.    If,  at  the  end  of  his  ducing  any  thing. 

voyage,  an/  profit  remains,  it  is  the  fruit  of  his  econo-  -  The  plans,  which  these  two  sects  recommended  to 

my  and  good  management.    The  wages,  allowed  him  governments,  differed  not  less  than  their  principles. 

by  consumers  for  the  trouble  he  has  undergone,  are  While  the  mercantilists  wished  authority  to  interfere 

greater  than  the  sum  he  bad  expended.    It  is  the  na-  in  every  thing,  the  economists  incessantly  repeated, 

tare  of  wages,  however,  to  be  entirely  expended  by  laisstzfaire  t%  laissez  passer,  (let  every  man  do  as  he 

him  who  earns  them ;  and  had  this  merchant  done  so,  pleases,  and  every  thing  take  its  course;)  for  as  the 

he  would  have  added  nothing  to  the  national  wealth,  public  interest  consists  in  the  union  of  all  individual 

by  the  labour  of  his  whole  life;  because  the  produce  interests,  individual  interest  will  guide  each  man  more 

which  he  brings  back  does  nothing  more  than  exactly  surely  to  the  public  interest  than  any  government  can 

replace' the  value  of  the  produce  given  for  it,  added  to  do. 

his  own  wages,  and  the  wages  of  all  that  were  engaged  •    An  excessive  ferment  was  excited  in  France  by 

•with  him  in  the  business.  the  system  of  the  economists.    The  government  of  that 

Agreeably  to  this  reasoning,  the  French  philosopher  nation  allowed  the  people  to  talk  about  public  affairs, 

gave  to  transport  trade  the  name  of  economical  trade,  but  not  to  understand  them.    The  discussion  of  Ques- 

which  it  still  retains.  >  This  species  of  commerce,  he  nay's  theory  was  sufficiently  unshackled ;  but  none  of 

aslerts,  is  not  destined  to  provide  for  the  wants  of  the  the  facts  or  documents  in  the  hands  of  the  administra- 

nation  that  engages  in  it,  but  merely  to  serve  the  tion  were  presented  to  the  public  eye.    In  the  system 

convenience  of  two  foreign  nations.  •  The  carrying  na-  of  the  French  economists,  it  is  easy  to  discern  the  ef- 

tion  acquires  from  it  no  other  profit  than  wages,  and  fects  produced  by  this  mixture  of  ingenious  theory  and 

cannot  grow  rich  except  by  the  saving  which  economy  involuntary  ignorance.    It  seduced  the  people,  because 

enables  it  to  make  on  them.    '  they  were  now  for  the  first  time  occupied  with  their 

Quesnay,    next  adverting   to   manufactures,  con-  own  public  affairs.    But,  during  these  discussions,  a 

aiders  them  an  exchange,  just  the  same  as  commerce;  free  nation,  possessed  of  the  right  to  examine  its  own 

but  instead  of  having  in  view  two  present  values,  their  public  affairs,  was  producing  a  system  not  less  ingent- 

primitive  contract  is,  in  his  opinion,  an  exchange  of  ous,  and  much  better  supported  by  fact  and  observe- 

the  present  against  the  future.    The  merchandise  pro-  tion ;— a  system  which,  after  a  short  struggle,  at  length 

duced  by  the  labour  of  the  artisan  is  but  the  equiva-  cast  its  predecessors  into  the  shade;  for  truth  always 

lent  of  his  accumulated  wages.  -  During  his  labour,  he  triumphs,  in  the  end,  over  dreams  however  brilliant 
had  consumed  the  fruits  of  the  earth,  ana  the  work  pro*        Adam  Smith,  author  of  this  third  system,  which  re* 

duced  by  him  is  nothing  but  their  value.  presents  labour  as  the  sole  origin  of  wealth,  and  econo- 

The  economist  at  length  directs  his  attention  to  agri-  my  as  the  sole  means  of  accumulating  it,  has,  in  one 

culture.    The  labourer  appears  to  him  to  be  in  the  sense,  carried  the  science  of  political  economy  to  per- 

same  condition  as  the  merchant  and  the  artisan*    Like  fection  at  a  single  step.     Experience,  no  doubt,  has 

the  latter,  be  makes  with  the  earth  an  exchange  of  the  disclosed  new  truths  to  us ;  the  experience  of  late  years, 

E resent  against  the  future.    The  crops  produced  by  in  particular,  has  forced  us  to  make  sad  discoveries ; 

im  represent  the  accumulated  value  of  his  labour ;  but,  in  completing  the  system  of  Smith,  that  expe- 

they  pay  his  hire,  to  which  he  has  the  same  right  as  rience  has  also  confirmed  it.    Of  the  various  succeed- 

the  artisan  to  his  wages,  or  the  merchant  to  his  profit  ing  authors,  no  one  has  sought  anv  other  theory.  Some 

But  when  this  hire  has  been  deducted,  there  remains  a  have  applied  what  he  advanced  to  the  administra- 

net  revenue,  which  was  not  to  be  found  in  manufac-  tion  of  different  countries ;  others  have  confirmed  it  by 

tares  and  commerce ;  it  is  what  the  labourer  pays  the  new  experiments  and  new  observations ;  some  have 

proprietor  •  for  the  use  of  his  land.     This  revenue,  expanded  it  by  developments,  which  flow  from  the 

Quesnay  thinks,  is  of  a  nature  unite  different  from  any  principles  laid  down  by  him ;  some  have  even  here  and 

other.     It  is  not  wages ;   it  is  not  the  result  of  an  there  detected  errors  in  his  work ;  but  it  has  been  by 

exchange ;  it  is  the  price  of  the  earth's  spontaneous  ls>  following  out  the  truths  which  he  taught,  and  rectify* 
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ittlcal  Hi|t  them  by  light  borrowed  from  its  author.  Never 
nomj.  did  philosopher  effect  a  more  complete  revolution  in 
"^~— "  any  science  ;  for  those  even  who  dissent  from  his  doc* 
trine  acknowledge  his  authority;  sometimes  they  at- 
tack, solely  because  they  do  not  understand  him ;  most 
commonly,  they  flatter  themselves  with  the  belief  of 
stilt  following,  even  while  they  contradict  him.  We 
shall  devote  the  rest  of  this  Article  to  explain  the  science 
which  he  taught  us $  though  in  an  order  different  from 
hie.  We  shall  arrange  it  under  the  six  following 
heads :  Formation  and  Progress  of  Wealth  ;  Territori- 
al Wealth;  Commercial  Wealth ;  Money;  Taxes;  and 
Population. 


CHAP.  IL 

FORMATION  AND  PROGRESS  OF  WEALTH. 

mation       Man  brings  into  the  world  with  him  certain  wants, 
i  pro-       which  he  must  satisfy  in  order  to  live  ;  certain  desires 
>•  <*        which  lead  him  to  expect  happiness  from  particular 
*th'        enjoyments ;  and  a  certain  industry  of  aptitude  for  la- 
bour, which  enables  him  to  satisfy  the  requisitions  of 
both.    His  wealth  originates  in   this  industry;    his 
wants  and  desires  are  its  employments.    All  that  man 
values  is  created  by  his  industry ;  all  that  he  creates  is 
destined  to  be  consumed  in  satisfying  bis  wants  and  - 
desires.     But,  between  the  moment  of  its  production 
by  labour,  and  its  consumption  by  enjoyment,  the  thing 
destined  for  man's  use  may  have  an  existence  more  or 
less  durable.     It  is  this  thing,  this  accumulated  and 
still  unconsumed    fruit  of  labour,    which  is  called 

wealth. 

Wealth  may  exist  not  only  without  any  sign  of  ex- 
change,  or  without  money,  but  even  without  any  pos- 
sibility of  exchange,  or  without  trade.  Suppose  a  man 
to  be  left  on  a  desert  island :  the  undisputed  property 
of  this  whole  island  is  not  wealth,  whatever  be  the  na» 
tural  fertility  of  its  soi),  the  abundance  of  the  game 
straying  in  its  forests,  of  the  fish  sporting  on  its  shores, 
or  the  mines  concealed  in  its  bosom.  On  the  contrary, 
amid  all  these  benefits  presented  him  by  nature,  the 
man  may  sink  to  the  lowest  degree  of  penury,  and  die 
perhaps  of  hunger.  But,  if  his  industry  enables  him 
to  catch  some  of  the  animals  that  wander  in  his  woods ; 
and  if,  instead  of  consuming  them  immediately,  he  re* 
serves  them  for  his  future  wants :  if,  in  this  interval, 
be  gets  them  tamed  and  multiplied,  so  that  he  can  live 
on  their  milk,  or  associate  them  to  his  labour,  he  is 
then  beginning  to  acquire  wealth,  because  labour  has 

C lined  him  the  possession  of  those  animals,  and  a  fresh 
bour  has  rendered  them  domestic.  The  measure  of 
his  wealth  will  not  be  the  price,  which  he  might  obtain 
for  his  property  in  exchange ;  because  he  is  debarred 
from  all  exchange;  but  the  length  of  time  during 
which  no  farther  labour  will  be  requisite  to  satisfy  his 
wants,  compared  with  the  extent  or  those  wants. 

By  subduing  those  animals,  the  man  has  made  them 
bis  property  and  wealth ;  by  subduing  the  ground,  he 
witt,  in  like  manner,  convert  it  into  property  and 
wealth.  His  island  is  destitute  of  value  so  long  as  no 
labour  has  been  bestowed  on  it ;  but  if,  instead  of  con- 
suming its  fruits  the  moment  they  come  to  his  hand, 
be  reserves  them  for  future  want;  if  he  commits  them 
again  to  the  earth,  again  to  be  multiplied;  if  he  tills 
bis  fields  to  augment  their  productive  power,  or  den 
rends  them  by  inclosures  from  wild  beasts ;  it  he  plants 
them  with  trees,  the  fruit  of  which  he  does  not  look  for 
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till  many  years  have  elapsed ;  he  is  then  creating  the    Political 
value,  not  only  of  annual  produce  raised  by  his  labour  Economy. 
from  the  ground,  but  also  of  the  ground  itself,  which  **T"M' 
he  had  tamed,  as  he  tamed  the  wHd  beasts,  and  render- 
ed  fit  to  second  his  exertions.     In  that  case  he  is  rich, 
and  the  more  so  the  longer  he  can  suspend  his  labours 
without  suffering  new  wants. 

Our  Solitary,  being  now  liberated  from  the  most 

Eressing  of  all  demands,  that  of  hunger,  may  devote 
is  exertions  to  provide  lodging  and  clothes,  or  to  im- 
prove those  already  provided.  He  will  build  himself 
a  hut,  and  fit  it  out  with  such  furniture  as  his  unaided 
labour  may  suffice  to  construct;  he  will  change  the 
skin  and  fleeces  of  his  sheep  into  shoes  or  coats ;  and 
the  more  convenient  his  dwelling  shall  be  rendered, 
the  better  his  storehouse  shall  be  filled  with  provision 
for  his  future  food  and  clothing,  the  more  rich  may  he 
call  himself. 

The  history  of  this  man  is  the  history  of  the  human 
race:  labour  alone  has  created  all  kinds  of  wealth. 
However  great  the  beneficence  of  nature,  she  gives 
nothing  gratuitously  to  man  ;  though,  when  addressed 
by  him,  she  is  ready  to  lend  her  assistance  in  multiply- 
ing his  powers  to  an  indefinite  extent  The  history  of 
wealth  is,  in  all  cases,  comprised  within  the  limits  now 
specified— -the  labour  which  creates,  the  economy  which 
accumulates,  the  consumption  which  destroys.  An 
article  which  has  not  been  wrought,  or  has  not  mediate- 
ly or  immediately  received  its  value  from  labour,  is  not 
wealth,  however  useful,  however  necessary,  it  may  be 
for  life.  An  article,  which  is  not  useful  to  man,  which 
does  not  satisfy  any  of  his  desires,  and  cannot  mediate- 
ly or  immediately  be  employed  in  his  service,  is  not 
more  entitled  to  the  name  of  wealth,  whatever  labour 
may  have  been  bestowed  on  producing  it.  And  finally, 
an  article  which  cannot  be  accumulated  or  kept  for  fu- 
ture consumption  is  not  wealth,  though  created  by  la- 
bour and  consumed  by  enjoyment. 

Before  possessing  sny  medium  of  exchange,  before 
discovering  the  precious  metals  which  render  it  so  easy 
to  us,  our  Solitary  would  ere  long  learn  to  distinguish 
the  different  kinds  of  labour  in  their  relation  to  wealth. 
Lsbour  producing  no  enjoyment  is  useless;  labour, 
whose  fruits  are  naturally  incapable  of  being  stored  up 
for  future  consumption,  is  unproductive;  whilst  the 
only  productive  kinds  of  labour— -the  only  kinds  pro- 
ducing wealth— are  such  as  leave  behind  them,  in  the 
estimation  even  of  our  Solitary,  a  pledge  equal  in  value 
to  the  trouble  they  have  cost  Thus  the  man,  misled 
by  analogy,  may  have  imagined  that  he  could  multiply 
his  olive-trees  by  planting  the  olives ;  he  may  not  have 
known  but  that  the  stones  would  germinate  as  in  other 
such  vegetables ;  till,  after  preparing  the  ground  by  a 
complete  and  fatiguing  tillage,  experience  would  teach 
him  that  his  toil  had  been  useless,  for  no  olive-tree  was 
produced  by  it.  On  the  other  hand,  he  may  have  se- 
cured his  dwelling  from  wolves  and  bears;  and  the 
labour  would  be  useful  but  unproductive ;  for  its  fruits 
cannot  accumulate.  If  previously  accustomed  to  civi- 
lised life,  he  may  have  passed  many  hours  in  playing 
on  a  flute,  saved,  we  shall  suppose,  at  his  shipwreck ; 
the  labour  would  still  be  useful,  and  probsbly  re- 
garded as  his  own  pleasure ;  but  it  would  be  as  unpro- 
ductive, and  for  a  like  reason,  as  before.  He  may  have 
bestowed  on  the  care  of  his  person  and  health  much 
time,  very  usefully  employed  ;  this  will  also  be  quite  un- 
productive of  wealth.  The  Solitary  will  cjearlv  perceive 
what  difference  there  is  between  productive  labour  and 
the  labour  of  hours  in  which  he  amasses  nothing  for 
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Political   the  future ;  and,  without  excluding  himself  from  such 
^^roy-  occupation*,  he  will  call  them  a  loss  of  time. 

Whatever  holds  of  the  isolated  man,  with  regard 
to  creating  and  preserving  wealth,  is  true  also  of 
society,— when  labour,   shared  among  numerous  in- 
dividuals, is  recompensed  by  wages,  while  its  fruits 
are  distributed  by  exchange.    For  the  society,  as  well 
as  for  the  Solitary,  there  may  be  a  useless  as  well  as  an 
unproductive  kind  of  labour;   and,  though  both  of 
them  be  paid,  they  still  preserve  their  distinct  charac- 
ter, since  the  first  corresponds  not  to  the  desires  or 
wants  of  the  labourer's  employer,  and  the  second  ad* 
raits  no  accumulation  of  its  fruits.  The  wage  paid  to  the 
workmen  in  either  case  roust  not  mislead  us ;  it  puts  the 
payer  of  it  in  the  workman's  place.     The  part  which 
we  formerly  supposed  to  be  performed  by  a  single  in- 
dividual, is  now  shared  among  two  or  more  persons  ; 
but  the  result  is  not  altered  in  the  least    The  day-la- 
bourer who  plants  olives  performs  a  task  which  is  use- 
less to  his  employer,  though,  if  he  receives  his  hire,  it 
may  be  advantageous  to  himself.     The  man  who  de- 
fends his  master  of  society  against  bears  or  hostile  en* 
terprises ;  who  takes  charge  of  the  health  or  the  per- 
sons of  others ;  who  provides  the  enjoyment  of  music 
or  dramatic  exhibition  or  dancing,  performs,  just  like 
the  Solitary,  a  work  which  is  useful  because  it  is  agree- 
able, which  is  lucrative  to  him  because  he  receives  a 
hire  for  his  labour,  whilst  he  abandons  the  enjoyment 
of  it  to  his  employers ;  but  which  is  unproductive  not- 
withstanding, because  it  cannot  be  the  object  of  saving 
and  accumulation.    He  who  paid  the  wage,  no  longer 
has  either  the  wage  itself  in  his  possession,  or  the  thing 
for  which  he  gave  it. 

Thus  labour  and  economy—- the  true  sources  of 
wealth-— exist  for  the  Solitary  as  well  as  for  the  social 
roan,  and  produce  the  same  kind  of  advantage  to  both. 
The  formation  of  society,  however,  and  with  it  the  in- 
troduction of  commerce  and  exchange,  were  necessary 
both  to  augment  the  productive  power  of  labour,  by 
dividing  it,  and  to  afford  a  more  precise  aim  to  econo- 
my, by  multiplying  the  enjoyments  which  wealth  pro- 
cures. Thus  men,  combined  in  society,  produced  more 
than  if  each  had  laboured  separately ;  and  they  pre- 
serve better  what  they  have  produced,  because  they 
feel  the  value  of  it  better. 

Exchange  first  arose  from  superabundance :  "  Give 
me  that  article,  which  is  of  no  service  to  you,  and 
would  be  useful  to  me,'9  said  one  of  the  contracting 
parties,  "and  1  will  give  you  this  in  return,  which  is 
of  no  service  to  me  and  would  be  useful  to  you."  Pre- 
sent utility  was  not,  however,  the  sole  measure  of 
things  exchanged.  Each  estimated  for  himself  the 
selling  price,  or  the  trouble  and  time  bestowed  in  the 
production  of  his  own  commodity,  and  compared  it 
with  the  buying  price,  or  the  trouble  and  time  neces- 
sary for  procuring  the  required  commodity  by  his  own 
efforts;  and  no  exchange  could  take  place  till  the  two 
contracting  parties,  on  calculating  the  matter,  had  each 
discovered  that  it  was  better  thus  to  procure  the  com- 
modity wanted  than  to  make  it  for  himself.  This  ac- 
cidental advantage  soon  pointed  out  to  both  a  constant 
source  of  advantage  in  trading,  whenever  the  one  offer- 
ed an  article  which  he  excelled  in  making,  for  an  arti- 
cle which  the  other  excelled  in  making ;  for  each  ex- 
celled in  what  he  made  often,  each  was  unskilful  and 
slow  at  what  he  made  but  seldom.  Now,  the  more  ex- 
clusively they  devoted  themselves  to  one  kind  of  work,  the 
more  dexterity  did  they  acquire  in  it,  the  more  effectu- 
ally did  they  succeed  in  rendering  it  easy  and  expedi- 


tious.    This  observation    produced   the  division  of  ft 
trades ;  the  husbandman  quickly  perceived,  that  he  ^ 
could  not  make  as  many  agricultural  tools  by  him-  ' 
self,  in  a  month,  as  the  blacksmith  would  make  for  him 
in  a  day. 

The  same  principle  which  at  first  separated  the 
trades  of  the  husbandman,  shepherd,  smith,  and  wea- 
ver, continued  to  separate  those  trades  into  an  indefi- 
nite number  of  departments.  Each  felt  that,  by  sim- 
plifying the  operation  committed  to  him,  he  would 
Perform  it  in  a  manner  still  more  speedy  and  perfect 
'he  weaver  renounced  the  business  of  spinning  and 
dyeing ;  the  spinning  of  hemp,  cotton,  wool,  and  silfe, 
became  each  a  separate  employment;  weavers  were 
still  farther  subdivided,  according  to  the  fabric  and  the 
destination  of  their  stuffs  ;  and  at  every  subdivision, 
each  workman,  directing  his  attention  to  a  single  ob- 
ject, experienced  an  increase  in  his  productive  powers. 
In  the  interior  of  each  manufactory,  this  division  was 
again  repeated,  and  still  with  the  same  success.  Twen- 
ty workmen  all  laboured  at  the  same  thing,,  but  each 
made  it  undergo  a  different  operation ;  and  the  twenty 
workmen  found  that  they  had  accomplished  twenty 
times  as  much  work  as  when  each  had  laboured  sepa- 
rately. 

Much  more  work  was  executed  in  the  world  by  the 
division  of  labour;  but,  at  the  same  time,  much  more 
was  required  to  supply  the  consumption.  The  wants 
and  the  enjoyments  of  the  Solitary,  who  laboured  for 
himself,  were  both  very  limited.  Food,  clothing,  and 
lodging,  he  indeed  required ;  but  he  did  not  so  much 
as  think  of  the  delicacies,  by  which  the  satisfaction  of 
those  wants  might  be  converted  into  pleasure ;  and  still 
less  of  the  artificial  desires,  induced  by  society,  which 
in  their  gratification  become  new  sources  of  enjoy- 
ment. The  Solitary's  aim  was  merely  to  amass,  that 
he  might  afterwards  repose.  Before  him,  at  no  great 
distance,  was  a  point  in  the  accumulation  of  wealth, 
beyond  which  it  would  have  been  foolishness  to  accu- 
mulate more,  because  his  consumption  could  not  be 
increased  proportionably.  But  the  wants  of  the  social 
man  were  infinite,  because  the  society's  labour  offered 
him  enjoyment  infinitely  varied.  Whatever  wealth  he 
might  amass,  he  could  never  have  occasion  to  say  it  it 
enough  ;  he  still  found  means  to  convert  it  into  plea- 
sure, and  to  imagine  at  least  that  he  applied  it  to  his 
service. 

Trade,  the  generic  name  given  to  the  total  mass  of 
exchanges,  complicated  the  relation  required  to  sub- 
sist between  production  and  consumption;  yet  far  from 
diminishing,  it  increased  its  importance.  At  first,  every 
one  procured  what  he  himself  intended  to  consume;  but 
when  each  had  come  to  work  for  all,  the  production 
of  all  roust  be  consumed  by  all ;  and  each,  in  what  he 
produced,  must  have  an  eye  to  the  final  demand  of 
the  society,  for  which  he  destined  the  fruit  of  his  la- 
bour. This  demand,  though  not  well  ascertained  by 
him,  was  limited  in  quantity ;  for,  in  order  to  continue 
his  expenditure,  every  one  must  confine  it  by  certain 
restrictions,  and  the  sum  of  those  private  expenditures 
constituted  that  of  the  society. 

The  distinction  between  capital  and  income,  which 
in  the  Solitary^  case  was  still  confused,  became  essen- 
tial in  society.  The  social  man  was  under  the  necessi- 
ty of  adjusting  his  consumption  to  his  income,  and 
the  society  of  which  he  formed  part,  were  compelled  to 
observe  the  same  rule;  without  incurring  ruin,  they  could 
not  annually  consume  more  than  their  annual  income, 
leaving  their  capita!  untouched.  All  that  they  produced* 
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itlcal  however,  was  destined  for  consumption  ;  and  if  their 
ooroy»  annual  products,  when  carried  to  the  destined  market, 
found  no  purchaser,  reproduction  was  arrested,  and  the 
nation  ruined  as  before.  We  shall  attempt  U>  ex- 
plain this  double  relation,  at  once  so  essential  and  so 
delicate,  by  showing,  on  the  one  hand,  how  income 
springs  from  capita) ;  on  the  other,  how  what  is  income 
for  one  may  be  capital  for  a  second. 

To  the  Solitary,  every  kind  of  wealth  was  a  pro- 
vision made  beforehand  against  the  moment  of  neces- 
sity ;  yet  still  in  this  provision  he  distinguished  two 
things,— the  part  whicn  it  suited  his  economy  to  keep 
in  reserve  for  immediate,  or  nearly  immediate  use,  and 
the  part  which  he  would  not  need  before  the  time  when 
he  might  obtain  it  by  a  new  production.  One  portion 
of  his  corn  was  to  support  him  till  the  next  harvest ; 
another  portion,  set  apart  for  seed,  was  to  bring  forth 
its  fruit  in  the  following  year. 

The  formation  of  society,  the  introduction  of  ex- 
change, allowed  him  almost  indefinitely  to  multiply 
this  seed, — this  fruit- bearing  portion  of  accumulated 
wealth.     It  is  what  we  name  capital. 

The  ground  and  his  animals  were  all  that  the  isolated 
man  could  force  to  work  in  concert  with  him ;  but,  in 
society,  the  rich  man  could  force  the  poor  to  work  in 
concert  with  him.  After  having  set  apart  what  corn 
was  necessary  till  the  next  harvest,  it  suited  him  to 
employ  the  remaining  surplus  of  corn  in  feeding  other 
men,  that  they  might  cultivate  the  ground  and  make 
fresh  corn  for  him ;  that  they  might  spin  and  weave 
hia  hemps  and  wools;  that,  in  a  word,  they  might 
take  out  of  his  hands  the  commodity  ready  for  being 
consumed,  and  at  the  expiration  of  a  certain  period, 
return  him  another  commodity  of  a  greater  value,  like- 
wise destined  for  consumption.  Wages  were  the  price 
at  which  the  rich  man  obtained  the  poor  man's  labour 
in  exchange.  The  division  of  labour  had  produced 
the  distinction  of  ranks.  The  person  who  had  limited 
his  efforts  to  perform  only  one  very  simple  operation  in 
a  manufacture,  had  made  himself  dependent  on  who- 
ever chose  to  employ  him.  He  no  longer  produced  a 
complete  work,  but  merely  the  part  of  a  work ;  in 
which  he  required  not  only  the  co-operation  of  other 
workmen,  but  also  raw  materials,  proper  implements, 
and  a  trader  to  undertake  the  exchange  of  the  article 
which  he  had  contributed  to  finish.  Whenever  he  bar- 
gained with  a  master- workman  for  the  exchange  of  la- 
bour against  subsistence,  the  condition  he  stood  in  was 
always  disadvantageous,  since  his  need  of  subsistence 
and  his  inability  to  procure  it  of  himself,  were  far 
greater  than  the  master's  need  of  labour ;  and  there- 
fore he  almost  constantly  narrowed  his  demand  to  bare 
necessaries,  without  which  the  stipulated  labour  could 
not  have  proceeded ;  whilst  the  master  alone  profited 
from  the  increase  of  productive  power,  brought  about 
by  the  division  of  labour. 

The  master,  who  hired  workmen,  was  situated  in 
all  points  exactly  as  the  husbandman  who  sows  the 
ground^  The  wages  paid  to  his  workmen  were  a  kind 
of  seed  which  he  entrusted  to  them,  and  expected  in  a 

given  time  to  brine  forth  fruit.  Like  the  husbandman, 
e  did  not  sow  all  bis  productive  wealth ;  a  part  of  it 
had  been  devoted  to  such  buildings,  or  machines,  or 
implements,  as  make  labour  more  easy  and  productive  ; 
just  in  the  way  that  a  part  of  the  husbandman's  wealth 
was  devoted  to  permanent  works,  destined  to  render 


the  ground  more  fertile.  Ft  is  thus  that  we  see  the  Political 
different  kinds  of  wealth  springing  up  and  separating,  gconotnT« 
whilst  each  exetts  a  different  influence  on  its  own  re- 
production. The  funds  of  consumption,  such  as  do- 
mestic necessaries,  do  not  any  longer  produce  fruit,  after 
each  has  secured  them  for  his  own  use  ;  fixed  capital, 
such  as  improvements  of  the  soil,  canals  of  irrigation, 
and  machinery,  during  the  progress  of  its  own  slow 
consumption,  co-operates  with  labour  of  which  it  aug- 
ments the  products ;  and,  lastly,  circulating  capital, 
such  as  seed,  wages,  and  raw  materials,  destined  to  be 
wrought,  18  consumed  annually  or  even  more  rapidly, 
in  order  to  be  again  reproduced.  It  is  essentially  im- 
portant to  remark,  that  those  three  kinds  of  wealth 
are  all  equally  advancing  towards  consumption.  But 
the  first  when  consumed  is  absolutely  destroyed ;  for 
societies,  as  for  individuals,  it  is  merely  an  expence : 
whereas  the  second  and  third,  after  being  consumed, 
are  reproduced  under  a  new  form ;  and  for  societies,  as 
for  individuals,  the  consumption  of  them  i$  a  putting 
out  to  profit,  or  the  circulation  of  capitals. 

We  shall  better  understand  this  movement  of  wealth, 
which  perhaps  it  is  difficult  to  follow,  by  fixing  our 
observation  on  a  single  family  engaged  in  the  simplest 
of  all  speculations.  A  solitary  farmer  has  reaped  a 
hundred  bags  of  corn,  and  is  destitute  of  any  market 
to  which  he  can  carry  it  At  all  events,  this  corn  must 
be  consumed  within  the  year,  otherwise  it  will  be  worth 
nothing  to  the  farmer.  But  he  and  his  family  may  re- 
quire only  thirty  bags  of  it ;  this  is  'his  expence :  ano- 
ther thirty  may  be  employed  to  support  workmen  en- 
gaged in  felling  the  forests,  or  draining  the  marshes  of 
the  neighbourhood  to  put  them  under  culture ;  this 
will  be  converting  thirty  bags  into  fixed  capital :  and, 
finally,  the  remaining  forty  bags  may  be  sown,  and 
formed  into  a  circulating  capital,  in  place  of  the  twen- 
ty bags  sown  the  preceding  year.  The  hundred  bags 
are  thus  consumed ;  but  seventy  of  them  are  put  out  to 
profit,  they  will  reappear  partly  at  the  next  harvest, 
partly  at  those  which  follow.  By  this  means,  in  con- 
suming he  will  have  saved.  Yet  the  limits  of  such  an 
operation  are  easily  discerned.  If  this  year,  out  of  the 
hundred  bags  which  he  reaped,  he  could  get  no  more 
than  sixty  eaten,  who  will  eat  the  two  hundred  bags 
produced  next  year  by  the  augmentation  of  his  seed*? 
*  Resuming  these  three  sorts  of  wealth,  which,  as  we 
have  seen,  become  distinct  in  a  private  family,  let  us  now 
consider  each  sort  with  regard  to  the  whole  nation,  and 
see  how  the  national  revenue  may  arise  from  this  di- 
vision. 

As  the  farmer  required  a  primitive  quantity  of  la-» 
bour  to  b-j  expended  in  cutting  down  the  forests,  and 
draining  the  marshes  which  he  meant  to  cultivate ;  so, 
for  every  kind  of  enterprise,  there  is  required  a  pri- 
mitive quantity  of  labour  to  facilitate  and  augment  the 
circulating  capital  The  ore  cannot  be  obtained  till 
the  mine  is  opened ;  canals  must  be  dug,  machinery 
and  mills  must  be  constructed,  before  they  can  be 
used ;  manufactories  must  be  built,  and  looms  set  up, 
before  the  wool,  the  hemp,  or  the  silk  can  be  weaved. 
This  first  advance  is  always  accomplished  by  labour ♦ 
this  labour  is  always  represented  by  wages ;  and  these 
wages  are  always  exchanged  for  necessaries  of  life,  which 
the  workmen  consume  in  executing  their  task.  Hence 
what  we  have  called  fixed  capital,  is  a  part  of  the 
annual  consumption,  transformed  into  durable  estab- 


•  JRiMjbmUifi  which  wiU  muiiiply^  it  may  be  laid,  in  answer.    Doubtless :  but  human  generations  do  not  grow  so  fast  as  food.   This  is 
the  reverse  of  what  Mr.  Malthus  has  advanced.    We  shall  afterwards  examine  this  discrepancy. 
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Political   ligaments,  calculated  to  increase  the  productive  power 
£c^*on/>  of  future  labour.      Such  establishments  themselves 
grow  old,  decay,  and  are  slowly  consumed  in  their 
turn,  after  having  long  contributed  to  augment  the  an- 
nual production. 

As  the  farmer  required  seed,  which,  after  being  com- 
mitted to  the  earth,  was  returned  fivefold  in  harvest ; 
so  likewise,  every  undertaker  of  useful  labour  requires 
raw  materials  to  work  upon,  and  wages  for  his  work- 
men, equivalent  to  the  necessaries  of  life  consumed  by 
them  in  their  labour.  His  operations  thus  begin  with  a 
consumption ;  and  this  is  followed  by  a  reproduction 
which  should  be  more  abundant,  since  it  must  be  equiva- 
lent to  the  raw  materials  worked  upon,  to  the  necessaries 
of  life  consumed  by  his  workmen  in  their  labour,  to  the 
sum  by  which  his  machinery  and  all  his  fixed  capitals 
have  been  deteriorated  during  the  production,  and  last- 
ly to  the  profit  of  all  concerned  in  the  labour,  who  have 
supported  its  fatigues  solely  in  the  hope  of  gaining  by 
it.  The  farmer  sowed  twenty  bags  of  corn  to  reap  a 
hundred;  the  manufacturer  will  make  a  calculation 
yearly  similar.  And  as  the  farmer  at  harvest  must  re- 
cover not  only  a  compensation  for  his  seed,  but  like- 
wise for  all  his  labours,  so  the  manufacturer  must  find 
in  his  production,  not  the  raw  materials  only,  but  all 
the  wages  of  his  workmen,  all  the  interests  and  profits 
of  his  fixed  capital,  with  all  the  interests  and  profits  of 
his  circulating  capital. 

In  the  last  place,  the  farmer  may  augment  his  seed 
every  year ;  but  he  will  not  fail  to  recollect  that,  since 
his  crops  increase  in  the  same  necessaries,  he  is  not 
sure  of  always  finding  men  to  eat  tbem.  The  manu- 
facturer, in  like  manner,  devoting  the  savings  of  each 
year  to  increase  his  reproduction,  must  recollect  the 
necessity  of  finding  purchasers  and  consumers  for  the 
increasing  products  of  his  establishment 

Since  the  fund  destined  for  consumption  no  longer 
produces  any  thing,  and  since  each  man  strives  inces- 
santly to  preserve  and  augment  his  fortune ;  each  will 
also  restrict  his  consumable  fund,  and  instead  of  accu- 
mulating in  his  house  a  quantity  of  necessaries  greatly 
superior  to  whst  he  can  consume,  he  will  augment  his 
fixed  or  circulating  capital  by  all  that  he  does  not 
expend.  In  the  present  condition  of  society,  a  part  of 
the  fund  destined  for  consumption  remains  in  the 
retail-dealer's  hand,  awaiting  the  buyer's  convenience ; 
another  part  destined  to  be  consumed  very  slowly,  as 
houses,  furniture,  carriages,  horses,  continues  in  the 
hands  of  persons  whose  business  it  is  to  sell  the  use  of 
it,  without  abandoning  the  property.  A  considerable 
portion  of  the  wealth  of  opulent  nations  is  constantly 
thrown  back  into  the  funds  destined  for  consumption ; 
but  although  it  still  gives  profit  to  its  holders,  it  has 
ceased  to  augment  the  national  reproduction. 

The  annual  distribution  of  the  wealth,  annually  re- 
produced, among  all  the  citizens  composing  the  nation, 
constitutes  the  national  revenue.  It  consists  of  all  the 
value,  by  which  the  reproduction  surpasses  the  con- 
sumption that  produced  it.  Thus  the  farmer,  after 
deducting  from  his  crop  a  quantity  equal  to  the  seed 
of  the  foregoing  year,  finds  remaining  the  part  which 
is  to  support  his  family,— a  revenue  to  which  they 
have  acquired  right  by  means  of  their  annual  labour ; 
the  part  which  is  to  support  his  workmen,  who  have 
acquired  right  to  it  by  the  same  title ;  the  part  with 
which  he  is  to  satisfy  the  landlord,  who  has  acquired 
right  to  this  revenue  by  the  original  improvement  of 
the  soil,  now  no  longer  repeated ;  and  lastly,  the  part 
with  which  he  is  to  pay  the  interest  of  his  debts,  or  in- 
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demnify  himself  for  the  employment  of  his  own  capita),  PofltiJ 
—a  revenue  to  which  he  has  acquired  right  by  the  Eawaj 
primitive  labours  which  produced  his  capital.  W"^H 

So  Kkewise  the  manufacturer  finds,  in  the  annua* 
produce  of  his  manufactory,  first  the  raw  material  em- 
ployed; secondly,  the  equivalent  of  his  own  wages, 
and  those  of  his  workmen,  to  which  their  labour  alone 
gives  them  right;  thirdly,  an  equivalent  for  the  an- 
nual detriment  and  interest  of  his  fixed  capital,  to 
which  revenue  he  or  the  proprietor  has  acquired  right 
by  a  primitive  labour;  and  lastly,  an  equivalent  for 
the  interest  of  his  circulating  capital,  which  has  been 
produced  by  another  primitive  labour. 

It  is  to  be  observed  that,  among  those  who  share  the 
national  revenue,  some  acquire  a  new  right  in  it  every 
year  by  a  new  labour,  others  have  previously  acquired 
a  permanent  right  by  a  primitive  labour,  whicn  has 
rendered  the  annual  labour  more  advantageous.  No 
one  obtains  a  share  of  the  national  revenue,  except  in 
virtue  of  what  he  himself  or  his  representatives  have 
accomplished  to  produce  it ;  unless,  as  we  shall  soon 
see,  he  receives  it  at  second  hand,  from  its  primitive 
proprietors,  by  way  of  compensation  for  services'  done 
to  them.  Now,  -  whoever  consumes  without  fulfilling 
the  condition  which  alone  gives  him  right  to  the  reve- 
nue ;  whoever  consumes  without  having  a  revenue,  or 
beyond  what  he  has ;  whoever  consumes jhis  capital  in 
place  of  revenue,  is  advancing  to  ruin  ;  and  a  nation 
composed  of  such  consumers  is  advancing  to  ruin  like- 
wise. Revenue,  indeed,  is  that  quantity  by  which  the 
national  wealth  is  increased  every  year,  and  which  ac- 
cordingly may  be  destroyed,  without  the  nation's  be* 
coming  poorer;  but  the  nation  which,  without  repro- 
duction, destroys  a  quantity  of  wealth,  superior  to  this 
annual  increase,  destroys  the  very  means  by  which 
it  would  have  acquired  an  equal  reproduction  in  abb- 
sequent  years. 

By  a  circular  concatenation,  in  which  every  effect 
becomes  a  cause  in  its  turn,  production  gives  revenue, 
revenue  furnishes  and  regulates  a  consumable  fund, 
which  fund  again  causes  production  and  measurea  it. 
The  national  wealth  continues  to  augment,  and  the 
state  to  prosper,  so  long  as  these  three  quantities,  which 
are  proportional  to  each  other,  continue  to  augment  in 
a  gradual  manner;  but  whenever  the  proportion 
among  them  is  broken,  the  state  decays.  A  derange- 
ment of  the  mutual  proportion  subsisting  among  pro* 
duction,  revenue,  and  consumption,  becomes  equally 
prejudicial  to  the  nation,  whether  the  production  give 
a  revenue  smaller  than  usual,  in  which  case  a  part  of 
the  capital  must  pass  to  the  fund  of  consumption  ;  or 
whether,  on  the  contrary,  this  consumption  diminish, 
and  no  longer  call  for  a  fresh  production.  To  cause 
distress  in  the  state,  it  is  enough  that  the  equilibrium 
be  broken.  Production  may  diminish,  when  habits  of 
idleness  gain  footing  among  the  labouring  classes ;  ca- 
pital may  diminish,  when  prodigality  and  luxury 
become  fashionable ;  and  lastly,  consumption  may  di- 
minish from  causes  of  poverty  unconnected  with  the 
diminution  of  labour,  and  yet,  as  it  will  not  offer  em- 
ployment for  future  reproduction,  it  must  diminish 
labour  in  its  turn. 

Thus  nations  incur  dangers  that  seem  incompatible : 
they  fall  into  ruin  equally  by  spending  too  much,  and 
by  spending  too  little.  A  nation  spends  too  much 
whenever  it  exceeds  its  revenue,  because  it  cannot  do 
so  except  by  encroaching  on  its  capital,  and  thus  di- 
minishing future  production  ;  it  then  does  what  the 
solitary  cultivator  would  do  if  he  should  eat  the  corn 
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Hiettl    which  ought  to  be  second  for  seed.    A  nation  spends  then  need.  From  that  time,  the  precious  metals  began    Political 

™>mjs  too  little,  whenever,  being  destitute  of  foreign  com-  to  he  sought  after,  not  that  they  might  be  employ-  Economy 

"  tnerce,  it  does  not  consume  its  own  production;  or  ed  in  the  use  of  man  as  ornaments  or  utensils,  but 

when,  enjoying  foreign  commerce,  it  does  not  consume  that  they  might  be  accumulated,  at  first,  as  represent- 

the  excess  of  its  production  above  its  exportation  5  for  ing  every  species  of  wealth,  and  then  that  they  might 

if  so,  it  soon  comes  into  the  condition  of  the  solitary  be  used  in  commerce  as  the  means  of  facilitating  all 

cultivator,  who  having  filled  all  his  granaries  far  be-  kinds  of  exchange. 

yond  the  probability  of  consumption,  would  be  obliged,  Gold  dust,  in  its  primitive  state,  continues  even  now 

that  he  might  not  work  in  vain,  partly  to  abandon  his  to  be  the  medium  of  exchange  among  the  African  na- 

cultivation  of  the  ground.  tions.    But  when  once  the  value  of  gold  comes  to  be> 

The  nation  does  not  indeed  spend  all  that  it  con-  universally  admitted,  there  remains  but  a  single  step, 

eumes ;  the  name  expenditure  in  such  a  case  can  pro-  much  easier  and  far  less  important,  till  it  be  converted 

Serly  be  given  to  that  consumption  only  which  pro-  into  coin,  which  warrants,  by  a  legal  stamp,  the  weight 

uces  nothing  5  while  that  part  of  the  consumption,  and  the  fineness  of  every  particle  of  the  precious  metals 

which  represents  the  wages  of  productive  workmen,  is  employed  in  circulation. 

an  employment  of  funds,  not  an  expenditure.    Thus  The  invention  of  money  gave  quite  a  new  activity 

the  nation,  when  it  forms  manufacturing  establishments,  to  exchange.    Whoever  happened  to  possess  any  su- 

does  not  diminish  its  consumption ;  it  consumes,  in  a  perfluity  had  no  longer  occasion  to  seek  the  article 

productive  manner,  what  it  formerly  consumed  unpro-  likely  to  be  needed  m  time  to  come.     He  no  longer 

ductively.    Still,  however,  this  employment  of  the  na-  delayed  selling  his  corn  till  he  should  meet  the  oil- 

tional  produce  in  giving  movement  to  new  labour,  .  merchant  or  the  wool-dealer  to  offer  them  the  thing 

though  it  does  not  destroy  the  balance  between  pro-  they  wanted  ;  he  reckoned  it  enough  to  find  money, 

duction  and  consumption,  renders  it  much  more  com-  being  certain  that  for  this  he  could  always  obtain  any 

plex.  The  new  produce  thus  obtained  must  at  last  find  required  commodity.  The  buyer,  too,  on  his  side  needed 

a  consumer ;  and  though  it  may  be  generally  affirmed,  not  to  study  what  would  suit  the  seller ;  money  was 

that  to  increase  the  labour  is  to  increase  the  wealth,  always  sure  to  satisfy  all  his  demands.    Before  the  in* 

and  with  it  in  a  similar  proportion  the  revenue  and  vention  of  a  circulating  medium,  a  fortunate  concur- 

the  consumption ;  still  it  is  any  thing  but  proved,  that  rence  of  conveniences  was  requisite  for  an  exchange  ; 

by  too  rapid  an  increase  of  its  labour,  a  nation  may  not  whereas  after  this  invention,  there  could  scarcely  be  a 

altogether  deviate  from  the  proper  rate  of  consumption,  buyer  who  did  not  find  a  seller,  or  a  seller  who  did  not 

and  thus  ruin  itself  by  economy  as  well  as  prodigality,  find  a  buyer. 

Happily*  in  most  cases,  the  increase  of  capital,  of  re-  As  exchanges,  and  afterwards  sales  and  purchases 
venue,  and  of  consumption  requires  no  superintendence;  were  voluntary,  it  might  be  inferred  that  all  values 
they  proceed  of  their  own  accord  with  an  equal  pace ;  were  given  for  values  completely  equal.  It  is  more 
and  when  one  of  them,  at  any  time,  happens  to  pass  correct,  however,  to  say  that  bargains  were  never  made 
the  others  for  an  instant,  foreign  commerce  is  almost  without  advantages  to  both  parties.  The  seller  found 
always  ready  to  restore  the  equilibrium.  a  profit  in  selling,  the  buyer  in  buying.  The  one 
We  have  designedly  carried  on  our  history  of  the  for-  drew  more  advantages  from  the  money  which  he  re* 
mation  and  progress  of  wealth  thus  far,  without  men-  oeived,  than  he  would  have  done  from  his  merchan- 
tioning  a  circulating  medium,  to  show  that  in  fact  such  dise ;  the  other  more  advantage  from  the  merchandise 
an  instrument  is  not  necessary  for  its  development,  which  be  acquired,  than  he  would  have  done  from  his 
A  circulating.,  medium  did  not  create  wealth ;  but  it  money.  Both  parties  had  gained,  and  hence  the  na* 
simplified  all  the  relations,  and  facilitated  all  the  trans-  tion  pained  doubly  by  their  bargain.  On  the  same 
actions  of  commerce  :  it  gave  to  each  the  means  of  principle,  when  a  master  set  any  workman  to  labour, 
finding  sooner  what  suited  him  best ;  and  thus  pre-  and  gave  him  in  exchange  for  the  work  expected  to 
tenting  an  advantage  to  every  one,  it  still  farther  in-  be  done,  a  wage  which  corresponded  to  the  workman's 
creased  the  wealth,  which  was  already  increasing  with-  maintenance  during  his  labour;  both  those  contractors 
out  it.  gained;— the  workman,  because  he  had  received  in  ad- 
The  precious  metals  are  one  of  the  numerous  values  vance  the  fruit  of  his  labour,  before  it  was  accomplish- 
produced  by  the  labour  of  man,  and  applicable  to  his  ed ;— the  master,  because  this  workman's  labour  was 
use.  It  was  soon  discovered  that  they,  more  than  any  worth  more  than  his  wages.  The  nation  gained  with 
other  species  of  riches,  possessed  the  property  of  being  both ;  for  as  the  national  wealth  must  at  the  long  run  be 
preserved  without  alteration  for  any  length  of  time,  and  realized  in  enjoyment,  whatever  augments  the  enjoy- 
the  no  less  valuable  one  of  uniting  easily  into  a  single  ment  of  individuals,  must  be  considered  as  a  gain  for  all. 
whole,  after  being  divided  almost  infinitely.  The  two  Thus  the  labour  of  man  created  wealth ;  but  wealth, 
halves  of  a  piece  of  cloth,  of  a  fleece,  and  still  less  of  in  its  turn,  created  the  labour  of  roan.  Wherever 
an  ox^— -though  these  are  supposed  to  have  once  been  wealth  offered  a  profit,  a  wage,  a  subsistence,  it  pro- 
employed  as  money— were  not  worth  the  whole ;  but  duced  a  class  of  men  eager  to  acquire  them.  The  ac- 
the  two  halves,  the  four  quarters  of  a  pound  of  gold,  cumulation  of  primary  labour  had  created  the  value  of 
are  always,  and  will  be  a  pound  of  gold,  however  land,  by  unfolding  its  productive  power.  This  power, 
long  they  may  be  kept.  As  the  first  exchange  of  as  it  seconded  the  labour  of  man,  henceforth  became  a 
which  men  feel  the  need,  is  that  which  enables  them  species  of  wealth ;  and  a  person  possessed  of  land 
to  preserve  the  fruit  of  their  labour  for  a  future  season,  .  might,  without  himself  labouring,  obtain  payment  for 
every  one  became  eager  to  get  precious  metals  in  ex-  surrendering  the  use  of  it  to  such  as  laboured.  Hence 
change  for  his  commodity,  whatever  it  might  be ;  not  the  origin  of  sales  and  leases  of  land.  The  farmer 
because  he  at  all  intended  to  use  those  metals  himself,  again  might  hire  workmen  to  labour,  and  thus  might 
but  because  he  was  sure  of  being  able  to  exchange  acquire  the  advantages  attached  to  exchanging  present 
them  at  any  time  afterwards,  in  the  same  manner,  and  subsistence  against  distant  produce.  He  incurred  all 
for  the  same  reason,  against  whatever  article  he  might  the  charges  of  cultivation,  he  drew  all  its  profits,  and  left 


46                            POLITICAL  ECONOMY. 

Political  to  his  workmen  nothing  but  their  wages.  Thus  the  done  to  the  cotamdnity,  by 'such  perabnff,  how  import-  Pdiosj 
^«pomy.  revenues  of  land;  all  comprised  "in  the  annual  crop,  ant  soever  it  be,  is  felt  by  no  one  in  particular,  it  can*  &»J 
"  were  divided  among  three  classes  of  men,  under  the  not,  like  other  services,  be  an  object  of  exchange.  The  ^^H 
name  of  rent,  profit,  and  wages ;  whilst  a  surplus  in-  community  itself  was  under  the  necessity  of  paying  it, 
eluded  the  seed  and  the  farmer's  advance.  by  a  forced  contribution  from  the  revenues  of  all.  It 
The  manufacturer  again  possessed  machinery  and  ma-  was  not  long,  indeed,  till  this  contribution  came  to  be 
terials ;  he  offered  to  his  labourers  an  immediate  sub-  regulated  by  the  persons  destined  to  profit  from  it ; 
aistence  for  the  fruit  of  a  labour,  which  required  time  and  hence  the  Contributors  were  loaded  without  mea- 
and  long  advances.  He  enabled  them  to  live,  he  fur-  sure ;  civil  and  military  offices  were  multiplied  far 
mshed  them  with  lodging,  tools,  machinery,  and  paid  beyond  what  the  public  weal  required  ;  there  was  too 
himself  with  interest  by  their  work.  If  in  his  own  much  government,  too  much  defence  of  men,  who  were 
hand,  he  bad  not  enough  of  accumulated  wealth,  or  forced  to  accept  those  services,  and  to  pay  them,  au- 
enough  of  the  money  which  represents  it,  to  provide  perfluous  or  even  burdensome  as  they  might  be  ;  and 
his  workmen  with  all  the  advances  which  their  enter-  the  rulers  of  nations  established  to  protect  wealth,  were 
prise  required,  and  to  wait  for  the  sale  of  their  labour ;  often  the  main  authors  of  its  dilapidation, 
he  borrowed  money  and  paid  the  lender  an  interest  Society  needs  that  kind  of  labour  which  produces 
analogous  to  the  rent  which  the  farmer  pays  his  land-  mental  enjoyments  ;  and  as  mental  enjoyment  are  near- 
lord.  The  labour  of  the  workmen  employed  by  him  ]y  all  immaterial,  the  objects  destined  to  satisfy  them 
annually  produced  a  certain  quantity  of  goods,  in  the  cannot  be  accumulated.  Religion,  science,  the  arts, 
value  of  which  were  to  be  included  the  interest  of  ca-  yield  happiness  to  man ;  their  origin  is  labour,  their 
pital  for  the  money-lender,  the  rent  of  implements,  end  enjoyment ;  but  what  belongs  only  to  the  soul  is 
machines,  immoveables,  and  all  kinds  of  fixed  capital ;  not  capable  of  being  treasured  up.  If  a  nation,  how- 
the  profits  of  the  head  manufacturer,  the  wages  of  his  ever,  does  not  reckon  literature  and  the  arts  among  its 
workmen,  and,  lastly,  the  capital  expended  in  raw  ma-  wealth,  it  may  reckon  literary  men  and  artists ;  the 
terials,  together  with  the  whole  of  that  capital  which,  education  they  receive,  the  distinction  they  acquire  ac- 
as  it  circulates  annually  in  the  manufactory,  must  be  cumulate  a  high  value  on  their  heads :  and  the  labour 
deducted  from  its  annual  produce,  in  order  to  leave  the  which  they  execute  being  often  better  paid  than  that 
net  revenue.  of  the  most  skilful  workmen,  may  thus  contribute  to 

The  produce  of  the  soil  and  of  manufactories  belonged  the  spread  of  opulence.              r 

often  to  climates  very  distant  from  those  inhabited  by  Society,  in  the  last  place,  needs  those  kinds  of  labour 

their  consumers.    A  class  of  men  undertook  to  facili-  the  object  of  which  is  to  take  care  of  the  persons,  not  the 

tate  all  kinds  of  exchange,  on  condition  of  sharing  in  fortunes  of  men.    Such  labour  may  be  of  the  most 

the  profits  which  it  yields.    These  men  gave  money  elevated,  or  of  the  most  servile  kind ;  according  as  it 

to  the  producer,  at  the  time  when  his  work  was  finished  requires  either  the  knowledge  of  nature  and  the  com- 

and  ready  for  sale ;  after  which  having  transported  the  mand  of  her  secrets,  like  the  physician's  labour,  or 

merchandise  to  the  place  where  it  was  wanted,  they  merely  complaisance  and  obedience  to  the  will  of  a 

waited  the  consumer's  convenience,  and  retailed  to  master,  like  the  footman's  labour.     All  of  them  are 

him  in  parcels  what  he  could  not  purchase  all  at  once,  species  of  labour  intended  for  enjoyment,  and*  differing 

They  did  service  to  every  one,  and  repaid  themselves  from  productive  labour,  only  in  so  far  as'  their  effects 

for  it  by  the  share  which  is  named  profits  of  trade,  are  incapable  of  accumulation.    Hence,  though  they 

The  advantage  arising  from  a  judicious  management  of  add  to  the  well-being  of  a  state,  they  do  not  add  to  its 

exchanges  was  the  origin  of  those  profits.     In  the  wealth  ;  and  such  as  are  employed  in  them  must  live 

north,  a  producer  .reckoned  two  measures  of  his  mer-  on  voluntary  contributions  drawn  from  the  revenue 

chandtse  equivalent  to  one  of  southern  merchandise,  formed  by  other  kinds  of  labour. 
In  the  south,  on  the  other  hand,  a  producer  reckoned 
two  measures  of  bis  merchandise  equivalent  to  one  of 

northern  merchandise.    Between  two  equations  so  dif-  CHAP.  III. 
ferent  there  was  room  to  cover  all  the  expences  of  trans- 
port, all  the  profits  of  trade,  and  interest  for  all  the  or  territorial  wealth. 
money  advanced  to  carry  it  on.     In  fact,  at  the  sale  of 

such  commodities  transported  by  commerce,  there  must  The*  riches  proceeding  from  land  should  be  the  first  of  temu- 
be  realized,  first  the  capital  repaid  to  the  manufacturer;  to  engage  the  attention  of  an  economist  or  a  legislator,  rial  «** 
then  the  wages  of  the  sailors,  carriers,  clerks;  and  all  They  are  the  most  necessary  of  all,  because  it  is  from 
persons  employed  by  the  trader ;  next  the  interest  of  the  ground  that  our  subsistence  is  derived  ;  because 
all  those  funds  to  which  he  gives  movement ;  and,  lastly,  they  furnish  the  materials  for  every  other  kind  of  la- 
the mercantile  profit,  hour;  and  lastly,  because,  in  preparation,  they  con- 
Society  requires  something  more  than  wealth ;  it  stantly  employ  the  half,  often  much  more  than  die 
would  not  be  complete,  if  it  contained  nothing  but  pro-  half,  of  all  the  nation.  The  class  of  people  who  culti- 
ductive  labourers.  It  requires  administrators,  judges,  vate  the  ground  are  particularly  valuable  for  bodily 
lawgivers ;  men  employed  about  its  general  interests  ;  qualities  fitted  to  make  excellent  soldiers,  and  for  men- 
soldiers  and  sailors  to  defend  it  No  one  of  those  class-  tal  qualities  fitted  to  make  good  citizens.  The  happi- 
.es  produces  any  thing ;  their  labour  never  assumes  a  ness  of  a  rural  population  is  also  more  easily  provided 
material  shape;  it  is  not  susceptible  of  accumulation,  for  than  that  of  a  city  population ;  the  progress  of  this 
Yet  without  their  assistance,  all  the  wealth  arising  from  kind  of  wealth  is  mere  easily  followed ;  and  govern- 
productive  labour  would  be  destroyed  by  violence  ;  and  ment  is  more  culpable  when  it  allows  agriculture  to 
work  would  cease,  if  the  labourer  could  not  calculate  decay,  because  it  almost  always  lies  in  the  power  of 
on  peaceably  enjoying  its  fruits.  To  support  this  government  to  make  it  flourish, 
guardian  population,  a  part  must  be  deducted  from  the  The  annual  revenue  of  land,  or  the  annual  crop,  is 
fundi  created  annually  by  labour.  But  as  the  service  decomposed,  as  we  observed  above,  in  the  follow- 
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ing  manner.  One  part  of  the  fruits,  produced  by 
labour,  is  destined  to  pay  the  proprietor  for  the  assist* 
ance  which-  the  earth  W  given  to  the  labour  of  men* 
and  also  for  the  interest  of  all  the  capital  successively 
employed  to  improve  the  toil.  This  portion  alone  is 
called  the  net  revenue.  Another  part  of  the  fruits  re* 
places  what  has  been  consumed  in  executing  the  la- 
bour to  which  the  crop  is  due,  the  seed  and  all  the 
cultivator's  advances.  Economists  call  this  portion 
the  resumption.  Another  part  remains  for  a  profit  to 
the  person  who  directed  the  labours  of  the  ground: 
it  is  proportionate  to  his  industry,  and  the  capital  ad- 
vanced by  him.  Government  likewise  takes  a  share 
of  ail  those  fruits,  and  by  various  imposts,  diminishes 
the  proprietor's  rent,  the  cultivator's  profit,  and  th* 
day-labourer's  wages,  in  order  to  form  a  revenue  for 
another  class  of  persons.  Nor  do  the  fruits,  distributed 
among  the  workmen,  the  superintendent  of  the  labour, 
and  the  proprietor,  entirely  remain  with  them  in  kind: 
after  having  kept  a  portion  requisite  for  their  subsist- 
ence, the  whole  then  equally  part  with  what  remains, 
in  exchange  for  objects  produced  by  the  industry  of 
towns ;  and  it  is  by  means  of  this  exchange,  that  all 
other  chases  of  the  nation  are  supplied  with  food. 

The  net  revenue  of  territorial  produce  is  consider- 
ed to  be  that  portion,  which  remains  with  proprietors 
after  the  expences  of  cultivation  have  been  paia.  Pro* 
prietors  frequently  imagine  that  a  system  of  cultiva- 
tion is  the  better,  the  higher  those  rents  are :  what 
concerns  the  nation,  however,  what  should  engage 
the  economist's  undivided  attention,  is  the  gross  pro* 
duce,  or  the  total  amount  of  the  crop ;  by  which  sub- 
sistence is  provided  for  the  whole  nation,  and  the  com- 
fort of  all  classes  is  secured.  The  former  compre- 
hends but  the  revenue  of  the  rich  and  idle;  the  latter 
farther  comprehends  the  revenue  of  all  such  as  labour, 
or  cause  their  capital  to  labour. 

But  a  gradual  increase  of  the  gross  produce  may 
itself  be  the  consequence  of  a  state  of  suffering,— if  the 
population,  growing  too  numerous,  can  no  longer 
nod  a  sufficient  recompence  in  the  wsgeis  of  labour, 
and  if,  struggling  without  protection  against  the  pro- 
prietors of  land,  to  whom,  limitation  of  number  gives 
all  the  advantage  of  a  monopoly,  that  population  is 
reduced  to  purchase  by  excessive  labour  so  small  an 
augmentation  of  produce,  as  to  leave  it  constantly  de- 
pressed by  want.  There  is  no  department  of  political 
economy,  which  ought  not  to  be  judged  in  its  relation 
to  the  happiness  of  the  people  in  general ;  and  a  sys- 
tem of  social  order  is  always  bad  when  the  greater 
part  of  the  population  suffers  under  it 

Commercial  wealth  is  augmented  and  distributed  by 
exchange ;  and  even  the  produce  of  the  ground,  so 
soon  as  it  is  gathered  in,  belongs  likewise  to  com- 
merce. Territorial  wealth,  on  the  other  hand,  is 
creeled  by  means  of  permanent  contracts.  With  re- 
gard to  it,  the  economist's  attention  should  first  be  di- 
rected to  the  progress  of  cultivation ;  next  to  the  mode 
in  which  the  produce  of  the  harvest  is  distributed 
among  those  who  contribute  to  its  growth ;  and  lastly, 
to  the  nature  of  those  rights  which  belong  to  the  pro- 
prietors of  land,  and  to  the  effects  resulting  from  an 
alienation  of  their  property. 

The  progress  of  social  order,  the  additional  security, 
the  protection  which  government  holds  out  to  the  rights 
of  all,  together  with  the  increase  of  population,  induce 
the  cultivator  to  entrust  to  the  ground,  for  s  longer  or 
shorter  period,  the  labour  which  constitutes  his  wealth. 
In  the  timorous  condition  of  barbarism,  he  will  not,  at 


Jus  own  expense,  increase  the  value  of  an  immoveable  Political 
possession,  which  perhaps  he  may  be  forced  to  abandon  *cono™y« 
at  a  moment's  warning.    But  in  the  security  of  com-  '    ~ 
plete  civilization,  he  regards  his  immoveable  posses- 
sions as  more  completely  safe  than  any  other  kind  of 
wealth.    In  the  deserts  of  Arabia  and  Tartary  %  in  the 
savannahs  of  America,  before  civilization  has  begun  ; 
in  the  pastures  of  the  Campagna  di  Roma,  or  the  Capi- 
tanata  de  la  Pouille,  after  it  has  ended,  men  are  content*, 
ed  with  the  natural  fruits  of  the  ground,  with  grass  for 
their  cattle  to  browse ;  and  if  those  vest  deserts  yet  re- 
tain any  value,  they  owe  it  less  to  the  slight  labour  by 
which  the  proprietor  has  inclosed  them,  then  to  the  la- 
bour by  which  the  herdsman  has  multiplied  the  oxen 
and  sheep  which  feed  upon  them. 

When  the  population  of  such  deserts  has  begun  to 
increase,  and  an  agricultural  life  to  succeed  that  of  shop* 
herds,  men  still  abstain  from  committing  to  the  ground 
any  labour,  whose  fruit  they  cannot  gather  till  after 
many  years  have  elapsed.  The  husbandman  tills,  to 
reap  in  the  following  season ;  the  course  of  a  twelve- 
month is  sufficient  to  give  back  all  his  advances.  The 
earth  which  he  has  sown,  far  from  gaining  a  durable 
value  by  his  labour,  is  for  a  time  impoverished  by  the 
fruits  it  has  borne.  Instead  of  seeking  to  improve  it 
by  mere  judicious  cultivation,  he  gives  it  back  to  the 
desert  for  repose,  and  next  year  tills  another  portion. 
The  custom  of  fallowing,  a  remnant  of  this  halt  savage 
mode  of  agriculture,  continues  to  our  own  time  in  more 
then  three-fourths  of  Europe. 

But  when  population  and  wealth  have  at  last  increase 
ed,  so  as  to  make  every  kind  of  labour  easy,  and  when 
social  order  inspires  security  enough  to  induce  the  hus- 
bandman to  fix  his  labour  in  the  ground,  and  transmit 
it  with  the  soil  to  his  descendants,  improvement  alto- 
gether changes  the  appearance  of  the  earth.  Then  are 
formed  those  plantations  of  gardens,  orchards,  vine- 
yards, the  enjoyment  of  which  is  destined  for  a  late 
posterity ;  then  are  dug  those  canals  for  draining  or  ir- 
rigation, which  diffuse  fertility ;  then  arise  upon  the 
hills  those  hanging  terraces,  which  characterised  the 
agriculture  of  ancient  Canaan.  A  quick  rotation  of 
crops  of  a  different  nature  reanimates,  instead  of  ex- 
hausting, the  strength  of  the  soil ;  and  a  numerous  po- 
pulation lives  on  a  space,  which,  according  to  the  pri- 
mitive system,  would  hardly  have  supported  a  few 
scores  of  sheep. 

The  trade  or  the  manufactures  of  a  country  are  not 
to  be  called  prosperous,  because  a  small  number  of 
merchants  have  amassed  immense  fortunes  in  it  On 
the  contrary,  their  extraordinary  profits  almost  always 
testify  against  the  general  prosperity  of  the  country. 
80  likewise,  in  countries  abandoned  to  pasturage,  the 
profits  realized  by  some  rich  proprietors  ought  not  to 
be  regarded  as  indicating  a  judicious  system  of  agri- 
culture. Some  individuals,  it  is  true,  grow  rich  ;  but 
the  nation  which  the  land  should  maintain,  or  the  food 
which  should  support  it,  are  nowhere  to  be  found.  It 
is  not  even  certain,  that  the  net  produce  of  the  land 
may  not  diminish,  in  proportion  as  its  agriculture  yields 
a  more  abundant  gross  produce,  and  a  greater  number 
of  citizens  live  on  its  fruits ;  just  as  we  see  the  net 
produce  of  money,  or  its  interest,  diminish  in  propor- 
tion as  a  country  becomes  more  commercial,  and  con- 
tains more  cspital. 

The  first  proprietors  of  land  were  doubtless  them- 
selves cultivators,  and  executed  all  kinds  of  field  labour, 
with  their  children  and  servants.  To  these,  in  ancient 
times,  were  added  slaves ;  the  continual  state  of  war, 
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Political    which  exists  «m<mg  semi-barbarous  societies,  having  ccd  than  that  of  the  Agro  Romano  is  in  our  dajs ;     fl»Mi 

Booooro/.  introduced  slavery  at  the  remotest  era.    The  stronger  while  at  the  same  time  it  had  sunk  into  the  last  degree  ^CB* H 

^^-^—  *  found  it  more  convenient  to  procure  workmen  by  the  of  wretchedness  and  penury.    The  cultivation  of  the  v-,n 

abuse  of  victory  than  by  bargain.    Yet  so  Jong  as  the  colonies  situated  on  the  Mexican  Gulf,  was  founded, 

head  of  each  family  laboured  along  with  his  children  in  like  manner,  on  the  baneful  system  of  slavery;  it 

and  slaves,  the  condition  of  the  latter  was  less  wretch-  has  in  like  manner  consumed  the  population,  debased 

ed  ;  the  master  felt  himself  to  be  of  the  same  nature  the  human  species,  and  deteriorated  the  system  of  agri- 

with  his  servant;  he  experienced  the  same  wants  and  the  culture.    The  negro  trade  has  of  course  filled  up  those 

same  fatigue ;  he  desired  the  same  pleasures,,  and  knew  voids,  which  the  barbarity  of  planters  annually  produced 

by  experience  that  be  would  obtain  little  work  from  a  in  the  agricultural  population ;  and  doubtless,  under  a 

man  whom  he  fed  badly.    Such  was  the  patriarchal  system  of  culture,  such  that  the  man  who  labours  is 

mode  of  cultivation,  that  of  the  golden  days  of  Italy  constantly  reduced  below  the  necessaries  of  life,  and 

and  Greece ;  such  is  that  of  free  America ;  such  appears  the  man  who  does  not  labour  keeps  all  for  himself, 

to  be  that  of  Africa  in  its  interior ;  and  such,  finally,  the  net  produce  has  always  been  considerable;  but  the 

but  without  slavery,  and  therefore  with  still  more  do-  gross  produce,  with  which  alone  the  nation  is  concern- 

mestic  comfort,  is  that  of  Switzerland,  where  the  pea-  ed,  has  uniformly  been  inferior  to  what  would  have 

sent  proprietor  is  happier  than  in  any  other  country  of  arisen  from  any  other  system  of  cultivation,  whilst  the 

(the  world.  condition  of  more  than  seven*eighths  of  the  popula- 

Among  the  states  of  antiquity,  the  farms  under  oul-  tion  has  continued  to  be  miserable, 
tivation  were  small ;  and  the  number  of  freemen  la-        The  invasions  of  the  Roman  empire,  by  the  barba- 

bouring  in  the  fields  always  greatly  surpassed  that  of  rians,  introduced  new  manners,  and,  with  them,  new 

slaves.     The  Conner  had  a  full  enjoyment  of  their  per*  systems  of  cultivation.    The  conqueror,  who  had  now 

sons  and  the  fruits  of  their  labour  ;  the  latter,  degraded  become  proprietor,  being  much  less  allured  by  the  en- 

ratherthan  unhappy*  like  the  ox,  man's  companion,  joy  men  ts -of  luxury,  had  need  of  men  still  more  than  of 

which  interest  teaches  him  to  spare,  seldom  experienced  wealth.    He  had  ceased  to  dwell  in  towns,  he  had  es- 

suffering,  want  still  more  rarely.     The  head  of  each  fa-  tablished  himself  in  the  country ;  and  his  castle  formed 

mily  alone  receiving  the  total  crop,  did  not  distinguish  a  little  principality,  which  he  wished  to  be  able  to  de- 

the  cent  from  the  profit  or  the  wages ;  with  the  excess  fend  by  his  own  strength,  and  thus  he  felt  the  neces- 

of  what  he  wanted  for  food,  he  procured  the  produce  sity  of  acquiring  the  affection  of  such  as  depended  on 

of  the  town  in  exchange,  and  this  excess  supported  all  him.    A  relaxation  of  the  social  bond,  and  the  inde- 

other  classes  of  the  nation.  pendence  of  great  proprietors,  produced  the  same  ef- 

But  the  progress  of  wealth,  of  luxury,  and  idleness,  fects  without  the  limits  of  the  ancient  Roman  empire 

in  all  the  states  of  antiquity,  substituted  the  servile  for  as  within.    From  the  epoch  of  its  downfall,  masters  in 

the  patriarchal  mode  of  cultivation.     The  population  every  part  of  Europe  began  to  improve  the  condition 

lost  much  in  happiness  and  number  by  this  change;  of  their  dependents ;  and  this  return  to  humanity  pro- 

the  earth  gained  little  in  productiveness.    The  Roman  duced  the  natural  effect ;  it  rapidly  increased  the  po- 

proprietors  extending  their  patrimonies  by  the  con*  pulation,  the  wealth,  and  the  happiness  of  rural  la« 

fiscated  territories  of  vanquished  states,  the  Greeks  by  bourers. 

wealth  acquired  from  trade,— first  abandoned  manual         Different    expedients  were  resorted  to-  for  giving 

labour,  and  soon  afterwards  despised  it    Fixing  their  slaves  and  cultivators  an   interest  in   life,  a  proper* 

residence  in  towns,  they  entrusted  the  management  of  ty,  and  an  affection  for  the   place  of  their  nativity, 

their  estates  to  stewards  and  inspectors  of  slaves ;  and  as  well  as  for  its  lord    Adopted  by  various  states, 

from  that  period,  the  condition  of  most  part  of  the  these  expedients  produced  the  most  decisive  influence 

country  population  became  intolerable.  Labour,  which  on  territorial  wealth  and  population.     In  Italy,  and 

had  once  been  a  point  of  communion  betwixt  the  two  part  of  France  and  Spain,  and  probably  in  most  part 

ranks  of  society,  now  became  a  barrier  of  separation ;  of  the  former  Roman  empire,  the  master  shared  the 

contempt  and  severity  succeeded  to  affectionate  care ;  land  among  his  vassals,  and  agreed  with  them  to  share 

punishments  were  multiplied  as  they  came  to  be  in-  the  crops  in  a  raw  state.    This  is  cultivation  for  half 

flicted  by  inferiors,  and  as  the  death  of  one  or  several  produce.    In  Hungary,  Poland,  Bohemia,  and  all  that 

alaves  did  not  lessen  the  steward's  wealth.    Slaves  who  portion  of  Germany  occupied  by  Sclavonic  tribes,  the 

were  ill-fed,  ill-treated,  ill-recompensed,  could  not  fail  master  much   more  rarely  enfranchised    his    slaves, 

to  lose  all  interest  in  their  master's  affairs,  and  almost  all  Keeping  them  always  under  an  absolute  dependence, 

understanding.     Far  from  attending  to  their  business  as  serfs  attached  to  the  soil,  he  gave  them,  however, 

with  affection,  they  felt  a  secret  joy  every  time  they  one  half  of  his  land,  reserving  the  other  to  himself.    He 

saw  their  oppressor's  wealth  diminished,  or  his  hopes  wished  to  share,  not  the  fruits  of  their  labour,  but  their 

deceived.     The  study  of  science,  accompanied  with  labour  itself,  and  therefore  he  obliged  them  to  work 

habits  of  observation,  certainly  advanced  the  theory  of  for  him  two,  three,  and  in  Transylvsnia,  four  days  of 

agriculture;  but  its  practice,  at  the  same  time,  rapidly  each  week.    This  is  cultivation  by  corvies.    In  Russia* 

declined ;  a  fact,  which  all  the  agricultural  writers  of  and  several  provinces  of  France  and  England,  masters 

antiquity  lament      The  cultivation  of  land  was  en-  likewise  distributed  their  lands  among  vassals ;  but,  in- 

tirely  divested  of  that  intelligence,  affection,  and  zeal,  stead  of  wishing  to  participate  either  in  the  lands  or 

which  had  once  hastened  its  success.    The  revenues  the  harvests,  they  imposed  a  fixed  capitation.    Such 

were  smaller,  the  expences  greater  ;  and  from  that  pe«  was  the  abundance  of  uncultivated  land  always  ready 

riod  it  became  an  object  to  save  labour,  more  than  to  to  be  cleared,  that,  in  the  eyes  of  those  proprietors,  the 

augment  its  produce.  Slaves,  after  having  driven  every  only  difference  in  the  condition  of  agricultural  families 

free  cultivator  from  the  fields,  were  themselves  rapidly  was  the  number  of  workmen  included  in  them.    To 

decreasing  in  number.    During  the  decline  of  the  Ro-  capitation  was  always  joined  the  obligation  of  personal 

man  empire,  the  population  of  Italy  was  not  less  redu-  services,  and  the  vassal's  continuance  in  a  servile  state. 
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Yet,  according  as  the  laws  watched  more  or  leas  strictly  tion,  whenever  the  property  and  safety  of  individuals  PoUtfcai 

over  the  subject's  liberty,  cultivation  upVm  this  prince  are  sufficiently  protected,  the  usual  population  increases  &*>****!• 

pie  raised  the  husbandman  to  a  condition  more  or  less  beyond  what  husbandry  can  employ ;  the.  extent  of  ~  ~  L~ 

comfortabLe.    In  Russia,  he  never  escsped  from  servi-  land  is  limited,  the  population  is  not  so.    A  great  num- 

tude  of  the  soil  i  in.England,  by  an  easy  transition,  he  her  of  families  are  brought  up  on  one  farm,  and  sent 

arrived  at  the  rank  of  farmer.  '  away  by  some  accidental  cause ;  penury  compels  them 

The  system  of  cultivation  by  metayers,  or  cultive>  to  offer  their  services,  to  some  proprietor,  for  a  recom- 
tion  at  half-produce,  is  perhaps  one  of  the  best  inven-  pence,  smaller  than  what  is  given  to  Buch  as  are  ac- 
tions of  the  middle  ages.  It  contributes,  more  than  tually  employed.  Labourers  outbid  each  other,  and 
any  thing  else,  to  diffuse  happiness  among  the  lower  et  length  go  so  far  as  to  content  themselves  with 
classes,  to  raise  land  to  a  high  state  of  culture,  and  ac-  the  most  niggardly  subsistence*  with  a  portion  which  ia 
cumulate  a  great  quantity  of  wealth  upon  it  It  is  the  barely  sufficient  in  good  years,  and  which  in  bad  yeara 
most  natural,  the  easiest,  and  meet  advantageous  step  leaves  them  a  prey  to  famine.  This  foolish  species  of 
fer  exalting  the  slave  to  the  condition  of  a  freeman,  for  competition  has  reduced  the  peasantry,  on  the  coast  of 
opening  h»  understanding,  teaching  him  economy  and  Genoa,  in  the  republic  of  Luoca,  in  several  province* 
temperance,  and  placing  in  his  hands  a  property  which  of  the  kingdom  of  Naples,  to  content  themselves  with 
he  will  not  abuse.  According  to  this  system,  die  pea>  s  third  of  the  crop,  in  place  of  a  half.  In  a  magnificent 
sent  is  supposed  to  hove  no  capital,  or  scarcely  any ;  country,  which  Nature  has  enriched  with  all  her  gifts ; 
bnt  he  receives  the  land  sown  and  fully  stocked ;  he  which  art,  has  adorned  with  aU  its  luxury ;  which  an- 
takes  the  charge  of  continuing  every  operation,  of  nually  gives  forth  a  most  abundant  harvest— the  an- 
keeping  his  form  in  the  same  state  of  culture,  of  de-  roerous  class  that  produce  the  fruits  of  the  ground 
Iivering  to  his  master  the  half  of  each  crop ;  and,  never  taste  the  corn  which  is  reaped,  or  the  wine 
when  thelease  expires,  of  returning  the  land  under  seefl,  which  is  pressed,  by  their  labour,  and  struggle  conti- 
tbe  folds  furnished,  the  vines  propped,  and  every  thing,  nually  with  famine.  The  same  misfortune  would  pro* 
iii  short,  in  the  same  state  of  completeness  as  it  was  hably  have  happened  to  the  people  of  Tuscany,  if  pub* 
when  he  received  it.  lie  opinion  had  not  guarded  the  farmer ;  but  there  no 

A  metayer  finds  himself  delivered  from  all  those  proprietor  dares  to  impose  terms  unusual  in  the  coun* 

ceres  which,  in  other  countries,  weigh  heavily  on  the  try»  and  when  he  changes  one  metayer  for  another, 

lower  class  of  the  people.    He  pays  no  direct  tax,  his  °*  changes  no  article  of  the  primitive  contract.    So 

master  alone  is  charged  with  it;  he  pays  no  money-  *ean,  however,  as  public  opinion  becomes  necessary 

rent,  and  therefore  he  is  not  called  to.  sell  or  to  buy,  far  the  maintenance  of  public  prosperity,  it  ought,  in 

except  for  his  own  domestic  purposes.    The  term,  at  strict  propriety,  to  be  sanctioned  by  law.    Whenever 

whicn  the  former  has  to  pay  his  taxes  or  his  rent,  does  vacant  lands  are  no  longer  to  be  found,  proprietors  of 

not  press  the  metayer;  or  constrain  him  to  sell  before  *&•  aoU  come  to  exercise  a  kind  of  monopoly  against 

the  season*  at  a  low  price,  the  crop  which  rewards  his  tne  **st  of  the  nation ;  and  wherever  monopoly  exists, 

industry.    He  needs  but  little  capital,  because  he  is  the  legislature  ought  to  interpose,  lest  they  who  enjoy 

not  a  dealer  in  produce ;  the  fondamental  advances  m*y  also  abuse  it. 

have  been  made  once  for  all  by  his  master ;  and  as  to        Cultivation  by  corvtes  was  very  for  from  being  as  hap- 

the  daily  labour,  he  performs  it  himself  with  his  family;  Py  an  invention.    No  doubt  it  gave  to  the  peasantry  a 

far  cultivation  upon  this  principle  brings  constantly  bind  °f  property,  an  interest  in  life ;  but  it  reduced 

along  with*  it  a  great  division  of  the  land,  or  what  is  them  to  see  then*  domestic  economy  disturbed  every 

caned  cultivation  on  the  email  scale.  moment,  by  the  vexatious  demands  of  a  landlord  or  his 

Under  this  system,  the  peasant  has  an  interest  in  the  stewards.  The  peasant  could  not  perform  the  opera- 
property,  as  if  it  were  his  own ;  without  the  anxieties  tion*  of  his  husbandry  at  the  day  fixed  upon;  the 
of  wealth,  he  finds  in  his  farm  every  enjoyment,  with  landlord's  work  must  always  be  done  before  his  own  ; 
which  nature's  liberality  rewards  the  labour  of  man.-  the  rainy  days  constantly  fell  to  the  share  of  the  weaker 
His  industry,  hia  economy,  the  development  of  his  un-  party.  Under  this  system,  the  labourer  performs  every 
derstanding,  regularly  increase  hia  little  stock.  In  service  for  his  master  with  repugnance,  without  care 
good  years,  he  enjoys  a  kind  of  opulence;  he  is  not  for  its  success*  without  affection,  and  without  reward, 
entirely  excluded  from  the  feast  of  nature  which  he  In  the  landlord's  fields,  he  works  as  badly  as  he  can 
prepares ;  his  labour  is  directed  according  to  the  die  without  incurring  punishment  The  steward,  on  the 
tatee  of  his  own  prudence,  and  he  plants  that  his  child,  other  hand,  declares  it  absolutely  necessary  that  cor- 
ren  may  gather  the  fruit.  The  high  state  of  culture  poral  penalties  be  employed ;  and  the  infliction  of  them 
to  be  found  in  the  finest  parts  of  Italy,  above  all  of  is  abandoned  to  his  own  discretion.  Servitude  of  the 
Tuscany,  where  the  lands  are  jrenerally  managed  in  this  soil  has  nominally  been  abolished  in  several  countries, 
way;  the  accumulation  of  an  immense  capital  upon  the  which  have  adopted  the  system  of  cultivation  by  cor* 
soil ;  the  invention  of  many  judicious  rotations,  and  in-  vees ;  but  so  long  as  this  general  system  of  agriculture 
dustrioos  processes,  which  an  intelligent,  observing  is  in  force,  there  cannot  be  any  liberty  for  the  peasant, 
spirit  alone  could  have  deduced  from  the  operations  of  And  although  the  abolition  of  servitude  has  given 
nature ;  the  collection  of  a  numerous  population,  upon  vassals  a  property  and  rights,  which  the  landlord  did 
a  space  very  limited  and  naturally  barren,  shows  plainly  not  formerly  acknowledge,  it  has  hardly  at  all  bettered 
enough  that  this  mode  of  cultivation  ia  as  profitable  to  their  conditions*  They  are  as  constantly  thwarted  and 
the  land  itself  aa  to  the  peasant,  and  that,  if  it  imparts  disturbed  in  their  own  operations  as  before ;  they  work 
most  happiness  to  the  lower  class  who  live  by  the  la-  quite  as  ill  during  the  landlord's  days ;  they  are  quite 
hour  of  their  hands,  it  also  draws  from  the  ground  the  as  miserable  within  their  huts ;  'and  the  master,  who 
most  abundant  produce,  and  scatters  it  with  most  pro-  had  been  flattered  with  hopes  that  the  abolition  of 
fusion  among  men.  slavery  would  increase  his  revenue,  has  derived  no  ad- 

But  whenever  a  country  arrives  at  complete  civiliaa*  vantage  from  it.    On  t(ie  contrary,  he  is  ever  an  ob- 
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Political  ject  of  hatred  and  distrust  to  his  vassals ;  and  social  equal ;  there  was  more  fertile  land  for  each  than  each    PoiftW 

-K!!>n0in^*  order»  threatened  so  incessantly,  cannot  be  maintained  could  cultivate,  and  no  part  of  it  had  yet  been  im-  Ec^°*^ 

except  by  violent  means.  proved  by  labour. 

The  ground  of  the  metayer's  contract  is  every  way  the  In  free  countries,  capitation  is  looked  upon  as  a  de- 
same,  as  that  of  a  contract  with  the  cultivator  by  cor*  grading  tax,  because  it  recals  the  idea  of  servitude.  It 
vees.  The  landlord  in  Hungary,  as  in  Italy,  has  given  was,  indeed,  originally  always  accompanied  with  servi- 
up  his  laud  to  the  peasant,  on  condition  of  receiving  tude  of  the  soil.  The  peasant  always  depended  on  the 
half  its  fruits  in  return.  In  both  countries,  the  other  good  pleasure  of  his  master  $  in  executing  their  mutual 
half  has  been  reckoned  sufficient  for  supporting  the  contract,  no  law  afforded  him  protection ;  he  was  al- 
cultivator,  and  repaying  his  advances.  A  single  error  ways  liable  to  be  ejected,  carried  off,  sold,  stript  of  all 
in  political  economy  has  rendered  what  is  highly  ad-  the  property  amassed  by  his  industry ;  and  thus  the 
vantageous  for  one  of  those  countries  disastrous  for  the  kind  of  authority  to  which  he  was  subject  incessantly 
other.  The  Hungarian  has  not  inspired  the  labourer  reminded  him,  that,  whatever  he  saved,  he  took  from 
with  any  interest  in  his  own  industry  ;  by  sharing  the  himself  to  give  it  to  his  master ;  that  every  effort  on  hit 
land  and  the  days  of  the  week,  he  has  made  an  ene-  '  part  waa  useless,  every  invention  dangerous,  every  im« 
my  of  the  man,  who  should  have  been  his  coadjutor,  provement  contrary  to  his  interest,  and  finally,  that 
The  labour  is  performed  without  seal  or  intelligence ;  every  sort  of  study  but  aggravated  his  wretchedness  by 
the  master's  share,  inferior  to  what  it  would  have  been  more  clearly  informing  him  of  his  condition, 
according  to  the  other  system,  is  collected  with  fear  ;  Even  in  Russia,  however,  the  disinterestedness  of 
the  peasant's  share  is  so  reduced,  that  he  lives  in  con-  some  noble  families,  who  for  several  generations  have 
atant  penury :  and  some  of  the  most  fertile  countries  in  not  changed  the  capitation,  has  inspired  the  peasantry 
the  world  have  already  been  for  ages  doomed  to  this  with  confidence  sufficient  to  reanimate  their  industry, 
state  of  wretchedness  and  oppression.  to 'infuse  a  taste  for  labour  and  economy,  and  some* 

But  the  legislator's  interference,  which  we  claimed  tiroes  even  to  permit  their  realizing  very  large  fortunes, 

for  the  metayer,  has,  in  some  of  the  countries  culti-  which,  however,  always  depend  on  the  master's  good 

vated  by  corvees,  actually  taken  place  in  favour  of  pleasure.    But  in  countries  where  servitude  of  the  soil 

the  vassal,  peasant,  or  serf.     In  the  German  provinces  has  been  gradually  abolished,  the  capitation  has  be- 

of  the  Austrian  monarchy,  contracts  between  the  land-  come  a  fixed  rent ;  united  most  frequently  to  personal 

lord  and  peasant  are,  by  law,  made  irrevocable,  and  services,  and  sometimes  reduced  to  mere  feudal  rights, 

most  of  the  corvees  have  been  changed  into  a  fixed  as  the  system,  by  degrees,  varied  from  its  primitive 

and  perpetual  rent  of  money,  or  of  fruits  in  a  raw  state,  uniformity.      Such  was  the  tenure   by  villanage  in 

By  this  means,  the  peasant  has  acquired  a  true  proper-  France*  by  copyhold  in  England,  the  origin  of  nearly 

ty  in  his  house  and  land ;  only,  it  continues  to  be  all  the  property  possessed  by  peasants  cultivating  their 

charged  with  rents,  and  some  feudal  services.   Still  far-  own  heritages.     On  the  other  hand,  such  contracts 

ther  to  protect  the  peasantry  from  being  afterwards  helped  to  produce  the  notion  of  farm-leases,   which, 

oppressed  or  gradually  expelled  from  their  properties,  in  the  wealthiest  countries  of  Europe,  have  succeeded 

by  the  opulent  lords  living  among  them,  the  law  every  other  kind'  of  convention  between  proprietor 

does  not  allow  any  noble  to  buy  a  vassal's  land ;  or,  if  and  cultivator. 

he  does  buy  any,  he  is  obliged  to  sell  it,  on  the  same  By  a  farm-lease,  the  proprietor  yields  bis  land,  and 

conditions,  to  some  other  family  of  peasants ;  so  that  nothing  more,  to  the  cultivator ;  and  demands  an  in* 

the  property  of  the  nobles  can  never  increase,  or  the  variable  rent  for  it ;   whilst  the  farmer  undertakes 

agricultural  population  diminish.  to  direct  and  to  execute  all  the  labour  by  himself ;  to 

These  regulations  of  the  Austrian  government  in  furnish  the  cattle,  the  implements,  and  the  funds  of 

behalf  of  an  order,  which,  if  left  to  itself,  must  needs  agriculture ;  to  sell  his  produce,  and  to  pay  his  taxes, 

be  oppressed,  are  almost  sufficient  to  redeem  the  er-  The  farmer  takes  upon  him  all  the  cares  and  all  the 

rors  of  its  general  system,  by  this  increase  of  happi-  gains  of  his  agriculture ;  he  treats  it  as  a  commercial 

ness  to  the  subject,  and  of  stability  to  the  system  itself,  speculation,  from  which  he  expects  a  profit  propor- 

In  a  country  deprived  of  liberty,  where  the  finances  tionate  to  the  capital  employed  in  it. 

have  at  all  times  been  wretchedly  administered,  where  At  the  time  when  slavery  was  abolished,  the  system 

wars  are  eternal—and  still  disastrous,  obstinacy  there  of  farms  could  not  be  immediately  established :  freed- 

being  always  joined  with  incapacity ;  the  great  mass  of  men  could  not  yet  undertake  sucji  important  engage- 

the  population,  composed  almost  wholly  of  peasant- pro-  ments,  nor  were  they  able  to  advance  the  labour  of  a 

prietors  living  in  easy  circumstances,  have  been  ren-  year,  much  less  that  of  several  years,  for  putting  the 

dered  happy ;  and  this  mass  of  subjects,  feeling  their  iarra  in  a  proper  condition.  The  master,  on  giving  them 

own  happiness,  and  dreading  every  change,  have  mock-  their  liberty,  would  have  been  obliged  to  give  them  also 

ed  all  the  projects  of  revolution  or  of  conquest  direct-  an  establishment ;  to  furnish  them  with  cattle,  instrn- 

ed  against  their  country,  the  government  of  which  is  ments  of  tillage,  seed  and  food  for  a  year;  and  after, 

so  little  able  to  defend  itself.  all  these  advances,  the  farm  would  still  have  been 

The  system  of  cultivating  land  by  capitation,  could  a  burdensome  concern  for  the  owner,  because  by  his 

be  adopted  only  among  a  people  scarcely  emerged  contract  he  had  renounced  the  profit  of  good  years  on 

from  barbarism.     It  is,  in  fact,  nearly  a  modern  farm-  condition  that  his  farmer  should  warrant  htm  against 

lease,  the  parties  to  which,  in  fixing  the  rent,  pay  no  bad  years ;  but  the  farmer  who  had  nothing  could  war* 

regard  to  the  greater  or  smaller  extent  of  the  ground,  rant  nothing,  and  the  master  would  have  given  up  his 

to  its  comparative  fertility  or  barrenness,  to  the  im-  good  crops  without  any  return, 

proveroents  which  labour  has  already  made*  it  undergo.  The  first  farmers  were  mere  labourers;  they  exe» 

Be  the  nature  of  these  circumstances  what  it  may,  each  cuted  most  of  the  agricultural  operations  with  their 

proprietor  of  a  whole  Russian  province  pays  thirty  own  hands ;    they  adjusted  their  enterprises  to  the 

roubles  yearly  to  the  lord  of  it.    Doubtless  when  the  strength  of  their  families ;  and  as  the  proprietor  re- 

capitation  waa  imposed,  all  those  circumstances  were  posed  little  confidence  in  their  management,  he  used 
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niiiicsl  to  regulate  their  procedure  by  numerous  obligatory 
onomy.  clauses ;  he  limited,  their  leases  to  a  few  years,  and 
kept  them  in  a  continual  state  of  dependence.  Dur- 
ing the  last  century,  farmers,  particularly  in  England, 
have  risen  to  rank  and  importance*  Political  writers 
and  legislators  have  uniformly  viewed  them  with  a  fa- 
vourable eye ;  their  leases  have  ceased  to  be  limited  in 
time  to  a  small  number  of  years ;  and  hence  farmers 
have  issued  from  a  more  elevated  class  of  society.  With 
larger  capitals,  they  have  taken  farms  of  a  larger  size ; 
more  extensive  knowledge,  and  a  better  education  have 
enabled  them  to  treat  agriculture  as  a  science.  They 
have  applied  to  it  several  important  discoveries  in  che- 
mistry and  natural  history ;  they  have  also  in  some  de- 
gree united  the  habits  of  the  merchant  with  those  of 
the  cultivator.  The  hope  of  a  larger  profit  has  induced 
them  to  make  larger  advances ;  they  have  renounced 
that  parsimony  which  originates  in  want,  and  stands 
in  direct  opposition  to  enlightened  economy;  they  have 
calculated  and  recorded  the  result  of  their  operations 
with  greater  regularity,  and  this  practice  has  furnish- 
ed better  opportunities  of  profiting  by  their  own  ex- 
perience. 

On  the  other  hand,  farmers  from  this  time  hare 
ceased  to  be  labourers ;  and  below  them  has  of  course 
been  formed  a  class  of  men  of  toil,  who  being  entrust- 
ed with  supporting  the  whole  nation  by  their  labour, 
are  the  real  peasants,  the  truly  essential  part  of  the 
population.  The  peasantry,  strengthened  by  the  kind 
of  labour  most  natural  to  man,  axe  perpetually  requir- 
ed for  recruiting  all  the  other  classes ;  it  is  they  who 
must  defend  the  country  in  a  case  of  need ;  whom  it 
most  concerns  us  to  attach  to  the  soil  where  they  were 
born ;  and  policy  itself  would  invite  every  govern- 
ment to  render  their  lot  happy,  even  though  humani- 
ty did  not  command  it. 

When  the  system  of  small- farms  has  been  compared, 
as  is  often  done,  with  that  of  great  farms,  it  has  not 
been  sufficiently  considered  that  the  latter,  by  tak- 
ing the  direction  of  his  labour  out  of  the  peasant's 
hands,  reduces  him  to  a  condition  greatly  more  un- 
happy, than  almost  any  other  system  of  cultivation. 
In  truth,  hinds  performing  all  the  labours  of  agricul- 
ture, under  the  command  of  a  rich  farmer,  are  not 
only  more  dependant  than  metayers,  but  even  than 
serfs,  ,who  pay  their  capitation  or  their  service.  The 
latter,  whatever  vexations  they  experience,  have  at 
least  a  hope,  a  property,  and  a  heritage  to  leave  their 
children.  But  the  hind  has  no  participation  in  pro- 
perty, nothing  to  hope  from  the  fertility  of  the  soil  or 
the  propitiousness  ot  the  season ;  he  plants  not  for  his 
children;  he  entrusts  not  to  the  ground  the  labour  of 
his  young  years  to  reap  the  fruit  of  it  with  interest  in 
his  old  age.  He  lives  each  week  on  the  wages  of  the 
last.  Ever  exposed  to  the  want  of  work  by  derange- 
menu  in  his  master's  fortune  ;  ever  ready  to  feel  the 
extremes  of  want,  from  sickness,  accident,  or  even  the 
approaches  of  old  age,  he  runs  all  the  risks  of  ruin  with- 
out enjoying  any  of  the  chances  of  fortune.  Economy 
in  his  situation  is  scarcely  probable ;  but  though  he 
should  succeed  in  collecting  a  little  capital,  the  sup- 
pression of  all  intermediate  ranks  hinders  him  from 
putting  it  to  use.  The  distance  between  his  lot  and 
that  of  an  extensive  farmer,  is  too  great  for  being  pass- 
ed over ;  whereas,  in  the  system  of  cultivation  on  the 
small  scale,  a  labourer  may  succeed,  by  his  little  eco- 
nomy, in  acquiring  a  small  farm  or  a  small  metairie  ; 
from  this  he  may  pass  to  a  greater,  and  from  that  to 
every  thing.    The  same  censes  have  suppressed  all  the 


intermediate  stages  in  other  departments  of  industry.    Political 
A  gulf  lies  between  the  day-labourer  and  every  enter-  Economy. 
prise  of  manufacture  or  trade,  as  well  as  farming ;  and  x 
the  lower  classes  havenow  lost  that  help  which  sustained 
them  in  a  former  period  of  civilization.     Parish  aids, 
which  are  secured  to  the  day-labourer,  increase  his  de- 
pendence.    In  such  a  state  of  suffering  and  disquietude, 
it  is  not  easy  to  preserve  the  feeling  of  human  dignity, 
or  the  love  of  freedom  ;  and  thus  at  the  highest  point  of 
modern  civilization,  the  system  of  agriculture  approxi- 
mates to  that  of  those  corrupt  periods  of  ancient  civi- 
lization, when  the  whole  labour  of  the  field  was  per- 
formed by  slaves. 

The  state  of  Ireland,  and  the  convulsions  to  which 
that  unhappy  country  is  continually  exposed,  show 
clearly  enough  how  important  it  is  for  the  repose  and 
security  of  the  rich  themselves,  that  the  agricultural 
class,  which  forms  the  great  majority  of  a  nation,  should 
enjoy  conveniences,  hope,  and  happiness.  The  Irish 
peasants  are  ready  to  revolt,  and  plunge  their  country  in- 
to the  horrors  of  civil  war;  they  live  each  in  a  miserable 
hut,  on  the  produce  of  a  few  beds  of  potatoes  and  the 
milk  of  a  cow ;  more  unhappy,  at  the  present  day, 
than  the  cottagers  of  England,  though  possessing  a 
Small  property,  of  which  the  latter  are  destitute.  In 
return  for  their  allotted  portion  of  ground,  they  merely 
engage  to  work  by  the  day,  at  a  fixed  wage,  on  the 
farm  where  they  live ;  but  their  competition  with  each 
other  has  forced  them  to  be  satisfied  with  a  wage  of 
the  lowest  possible  kind.  A  similar  competition  wiil 
act  likewise  against  the  English  cottagers.  There  is 
no  equality  of  strength  between  the  day-labourer,  who 
is  starving,  and  the  farmer,  who  does  not  even  lose  the 
revenue  of  his  ground,  by  suppressing  some  of  his  ha- 
bitual operations;  and  hence  the  result  of  such  a  strug- 
gle between  the  two  classes,  is  constantly  a  sacrifice  of 
the  class  which  is  poorer,  more  numerous,  and  better 
entitled  to  the  protection  of  law. 

Rich  proprietors  generally  find  that  for  themselves 
large  farms  are  more  advantageous  than  small  ones.  The 
small  farmer  rarely  employs  a  capital  sufficient  even  for 
his  little  cultivation ;  himself  is  always  so  near  to  ruin, 
that  he  must  begin  by  ruining  the  ground.  And  certain- 
ly in  countries,  where  the  different  systems  of  cultiva- 
tion are  practically  set  in  opposition  to  each  other,  it  is 
granted  that  land  is  ruined  by  letting  it  on  lease, 
and  reimproved  by  cultivating  it  with  servants  or 
metayers.  It  is  not,  therefore,  small  farms,  but  me- 
tairies,  which  ought  to  be  compared  with  large  farms. 
Cultivation,  on  the  great  scale,  spares  much  time  which 
is  lost  in  the  other  way ;  it  causes  a  greater  mass  of 
work  to  be  performed  in  the  same  time  by  a  given 
number  of  men ;  it  tends,  above  all,  to  procure  from 
the  employment  of  great  capitals  the  profit  formerly 
procured  from  the  employment  of  numerous  work- 
men ;  it  introduces  the  use  of  expensive  instruments, 
which  abridge  and  facilitate  the  labour  of  man.  It  in- 
vents machines,  in  which  the  wind,  the  fall  of  water, 
the  expansion  of.  steam,  are  substituted  for  the  power 
of  limbs ;  it  makes  animals  execute  the  work  formerly 
executed  by  men.  It  hunts  the  latter  from  trade  to 
trade,  and  concludes,  by  rendering  their  existence  uie- 
less.  Any  saving  of  human  strength  is  a  prodigious  ad- 
vantage, in  a  colony,  where  the  supernumerary  popu- 
lation may  always  be  advantageously  employed  Hu- 
manity justly  solicits  the  employment  of  machines  to 
aid  the  labour  of  the  negroes,  who  cannot  perform 
what  is  required  of  them,  and  who  used  to  be  in- 
cessantly recruited  by  an  infamous  commerce.    But  ia 
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PotUtafti    a  country  where  population  is  Already  too  abundant,  and  though  it  is  even  of  great  importance  hi 

Economy,  the  dismissal  of  more  than  half  the  field-labourers  is  a  dom,  as  the  right  of  voting  in  county  elections  de 

%-*-~""""   serious  misfortune,  particularly  at  a  time,  when  a  similar  pends  upon  it,  its  beneficial  influence  has  chiefly  been 

improvement  in  machinery  causes  the  dismissal  of  more  experienced  in  Italy,  where  it  is  named  Koello.      In 

than  half  the  manufacturing  population  of  towns.    The  the  latter  country,  it  has  restored  to  the  most  brilliant 

nation  is  nothing  else  but  the  union  of  all  the  indi-  state  of  cultivation  whole  provinces,  which  had  been 

vidusls  who  compose  it,  and  the  progress  of  its  wealth  allowed  to  run  waste.    It  cannot,  however,  become  a 

is  illusory,   when  obtained  at  the  price  of  general  universal  mode  of  cultivation,  because  it  deprives  the 

wretchedness  and  mortality.  direct  proprietor  of  all  the  enjoyment  of  property, 

Whilst,  in  England,  the  peasantry  are  hastening  to  exposing  him  to  all  the  inconveniences,  with  none  of  the 
destruction,  their  condition  is  improving  in  France ;  advantages,  in  the  condition  of  the  capitalist ;  and  be- 
they  are  gathering  strength,  and  without  abandoning  cause  the  father  of  a  family  can  never  be  looked  upon  as 
manual  labour,  they  enjoy  a  kind  of  affluence ;  they  prudent  or  economical,  when  he  thus  alienates  his  pro- 
unfold  their  minds,  and  adopt,  though  slowly,  the  disco-  party  forever,  without  at  least  retaining  the  disposal 
veries  of  science.  But  in  France,  the  peasants  are  most-  of  the  price  to  be  received  in  exchange  for  it. 
ly  proprietors :  the  number  of  those  who  cultivate  their  For  reproducing  territorial  wealth,  it  is  sufficient,  in 
own  lands  prodigiously  increased  in  the  Revolution ;  general,  that  the  use  of  the  ground  be  transmitted  to 
and  to  this  cause  must  be  attributed  the  rapid  pro-  die  industrious  man,  who  may  turn  it  to  advantage, 
gress  which  agriculture  is  making  in  that  country,  in  whilst  the  property  of  it  continues  with  the  rich  man, 
spite  of  a  long  war  and  iieavjr  contributions.  Per-  who  has  no  longer  the  same  incitements  or  the  same 
haps  England  might  partly  obtain  a  similar  advantage,  fitness  for  labour,  and  who  thinks  only  of  enjoyment 
if  these  vast  commons  were  shared  among  her  cotta-  The  national  interest,  however,  sometimes  also  requires 
gers,  to  whom  the  charm  of  property  would  thus  be  that  property  itself  shall  pass  into  hands  likely  to  make 
restored.  a  better  use  of  it.    It  is  not  for  themselves  alone  that 

The  most  industrious  provinces  of  France  are,  at  the  rich  elicit  the  fruits  of  the  earth;  it  is  for  the  whole 
this  time,  experiencing  the  unlooked-for  effects  of  di-  nation;  and  i£  by  a  derangement  in  their  fortune,  they 
viding  property  among  its  true  cultivators ;  we  mean  suspend  the  productive  power  of  the  country,  it  concerns 
the  distribution  of  great  farms  among  the  contiguous  the  whole  nation  to  put  their  property  under  different 
peasantry,  by  a  great  number  of  particular  contracts,  managers.  Personal  interest  is,  indeed,  sufficient  to 
A  large  proprietor  now  rarely  gives  his  farm  to  be  cul-  bring  about  this  transmission,  provided  the  law  offers 
tivated  by  a  single  person ;  he  finds  it  infinitely  more  no  obstacle.  When  a  soldier  comes  to  inherit  a  ma- 
advantageous,  at  present,  to  share  his  domain,  among  chine  for  making  stockings,  he  does  not  keep  it  long ; 
a  number  of  neighbouring  peasants,  each  of  whom  in  his  hands,  the  machine  is  useless  for  himself  and  the 
takes  as  much  land  as  is  requisite  to  occupy  him  all  nation ;  in  the  hands  of  a  stocking-maker  it  would  be 
the  year.  No  doubt,  the  peasant  will  generally  sacrifice  productive,  both  for  the  nation  and  the  individual.  Both 
the  land  which  he  farms,  to  that  whicn  is  bis  property ;  feel  this  ;  and  a  bargain  is  soon  struck.  The  soldier  re- 
but both  thoBe  portions  are  cultivated  with  the  ar-  ceives  money,  which  he  well  knows  how  to  employ ; 
dour  which  a  direct  interest  excites  in  the  labourer,  and  the  stocking-maker  receives  possession  of  his  frame, 
with  the  intelligence  which  is  developed  in  him,  now  and  production  recommences.  Most  of  our  European 
that  his  lord  can  no  longer  oppress  him.  The  agricul-  laws  respecting  immoveable  property,  are  like  a  law 
tural  classes  are  as  happy  as  the  political  circum-  made  to  hinder  the  soldier  from  parting  with  the 
stances  of  a  country,  loved  with  enthusiasm,  permit  frame,  of  whose  use  he  is  ignorant, 
them  to  be.                                                       n  The  value  of  land  cannot  be  unfolded,  except  by  em- 

To  conclude  our  review  of  the  systems,  by  which  ploying  a  capital  sufficient  to  procure  the  accumula- 

territorial  wealth  is  incessantly  renewed,  we  ought  yet  tion  of  that  labour  which  improves  it.     Hence,  it  is  es- 

to  bestow  a  moment  of  attention  on  the  system  of  em-  sential  to  the  very  existence  of  a  nation,  that  its  land 

phyteuses  or  perpetual  farms,  the  most  suitable  of  all  be  always  in  the  hands  of  those  who  can  devote  capital 

when  government  has  grants  of  land  to  make.  to  its  cultivation.    If  it  were  not  in  any  case  allowed 

In  other  systems  of  cultivation,  the  agriculturist  ao-  to  sell  a  workman's  implement,  it  would  not,  certainly, 

quires  all  the  fruit  of  bis  annual  advances,  but  he  can  at  least,  be  forbid  *en  to  make  new  ones  for  the  use  of 

never  be  sure  of  profiting  from  those  irredeemable  ad-  new  workmen ;  but  new  lands  cannot  be  made,  and  so 

vances  by  which  a  perpetual  value  is  added  to  land,  often  as  the  law  prevents  the  alienation  of  an  estate  by 

from  draining*,  plantations,  and  breaking  up  of  the  one  that  cannot  use  it,  so  often  does  ft  suspend  the  most 

soil.     Proprietors,  of  themselves,  are  seldom  enabled  to  essential  of  all  productions. 

make  such  advances.   If  they  sell  the  land,  the  purcha-  The  systems  of  cultivation,  which  we  have  now 

ser,  in  order  to  acquire  it,  must  surrender  that  very  glanced  over  in  review,  certainly,  cause  the  earth  to 

capital,  with  which  ne  might  have  made  those  improve-  produce,  by  the  hands  of  temporary  cultivators,  when 

merits.     The  lease  of  empty! cutis,  or  plantation,  which  the  permanent  advances  have  been  made ;  but  they  ab- 

is  the  proper  meaning  of  the  word,  was  thus  a  very  solutely  discourage  auch  cultivators  from  making  those 

useful  invention,  as  py  it  the  cultivator  engaged  to  permanent  advances  which,  as  they  give  a  perpetual 

break  up  a  desert,  on  condition  of  acquiring  the  domi-  value  to  property,  cannot  be  laid  out  except  by  those 

nium  utile  of  it  for  ever,  whilst  the  proprietor  reaerv-  with  whom  that  property  is  destined  to  continue.  Legis* 

ed  for  himself  an  invariable  rent  to  represent  the  do-  lators  in  general,  altogether  occupied  with  preventing 

minium  directum.     No  expedient  could  more  happily  the  alienation  of  immoveables,  and  preserving  great 

combine,  in  the  same  individual,  affection  for  pro-  fortunes  in  great  families,  have  dreaded  lest  such  an 

perty,  with  zeal  for  cultivation;    or  more  usefully  alienation  miff  bt  clandestinely  be  brought  about  by  a 

employ  in  improving  land,  the  capital  destined  to  lease,  for  a  long  term,  and  without  return.      They 

break  it  up.     Although  this  kind  of  lease  is  known  in  have  eagerly  attempted  to  defend  the  rights  of  proprie- 

England  under  the  name  of freehold  for  many  lives  j  tors  against  proprietors  themselves ;  they  have  guided 
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Mtii«»l    that  class  of  people  by  forfeits  and  resolutory  clauses ;  capital  which  they  cannot  extract  from  these  funds.   Potiticti 

they  have  fixed  upon  a  short  term  for  farm  leases ;  Hence  those  embarrassed  proprietors  have  incessantly  Beondmj. 

they  seem  continually  repeating  to  the  cultivator:  "This  had  recourse  to  ruinous  expedients,  not  to  put  money  w"v~' 

land*  on  which  you  work,  is  not  yours;  acquire  not  too  on  their  land,  but  to  take  it  off;  to  borrow  of  their 

much  affection  for  it ;  make  ha  advances  which  you  farmers,  to  diminish  the  funds  of  cultivation,  to  sell 

might  run  the  risk  of  losing ;  improve  the  present  mo-  their  woods,  and  deteriorate  their  estates.     If  the  law 

ment,  if  yon  can,  but  think  not  of  the  future ;  above  had  given  no  preference  to  territorial  creditors ;  if,  on 

all,  beware  of  labouring  for  posterity."  the  other  hand,  it  had  given  as  much  facility  to  a  cre- 

Besides,  independently  of  legislative  errors,  it  be-  dkor  for  selling  an  immoveable  property,  as  for  making 
longs  to  the  very  nature  of  a  farm  lease  never  to  allow  seizure  of  a  moveable  one ;  especially  if,  in  protecting 
the  iarmer  to  take  as  much  interest  in  the  land  as  its  personal  liberty,  sacrificed  too  slightly,  it  had  permitted 
proprietor.  It  is  enough,  that  this  lease  must  have  an  lands  to  be  sold  as  often  as  it  now  permits  the  debtor 
end,  to  induce  the  farmer,  as  this  end  approaches,  to  to  be  put  in  prison— most  old  debts  would  be  ex- 
care  leas  about  his  fields,  and  to  cease  laying  out  money  tmguished,  and  those  immoveable  possessions,  which 
for  improving  them*  Hie  metayer,  with  smaller  ought  to  support  the  nation,  would  be  in  the  hands  of 
power,  at  least  never  fears  to  improve  the  land  com-  such  as  could  force  them,  by  capital  and  labour,  to  fur- 
mkted  to  him  as  much  as  possible ;  because  the  condi-  nish  the  means  of  subsistence. 

tions  of  his  lease  are  invariable,  and  he  is  never  dis-  But  the  props  lent  to  the  pride' of  family  by  entails, 
missed  except  for  bad  behaviour.  The  farmer,  again,  Jidei-commissa,  primogenitures,  and  the  laws  invented 
is  liable  to  be  dismissed  directly  in  consequence  of  his  to  hinder  families  in  a  ruinous  condition  from  selling 
good  management.  The  more  he  has  improved  his  their  property,  have  still  farther  impeded  the  develop-, 
farm,  the  more  will  his  landlord,  at  renewing  the  lease,  ment  of  agriculture  and  industry.  The  legislator  aimed 
be  disposed  to  require  an  augmentation  of  rent ;  and,  at  fixing  fortune  in  great  families :  he  has  fixed  beggary 
besides,  as  part  of  the  advances  laid  out  by  the  culti-  and  want  in  them.  On  the  pretext  of  securing  the  pa- 
vator  on  the  ground  create  a  perpetual  value,  it  is  nei-  trimony  of  children,  he  has  forbidden  the  heir  of  entail  to 
ther  Just  nor  natural  that  they  should  be  made  by  one  tell  or  borrow  with  a  sufficient  security  to  his  creditors ; 
whose  interest  is  merely  temporary.  The  farmer  will  but  he  could  not  hinder  him  from  going  to  ruin,  and 
carefully  attend  to  the  fields  and  meadows,. which,  in  4  overwhelming  himself  with  clamorous  debts.  In  that 
few  years,  are  to  give  htm  back  all  his  advances ;  but  case,  even  the  care  of  his  honour,  the  feeling  of  justice, 
he  will  plant  few  orchards ;  few  high  forests  in  the  and  his  own  security,  oblige  him  to  employ  all  the  re- 
North  ;  few  vineyards  in  the  South ;  he  will  make  few  sources  of  his  mind,  all  his  industry,  in  destroying  bis 
canals  for  navigation,  irrigation,  or  draining ;  he  will  patrimony,  that  he  may  obtain  the  disposal  of  what  kw 
transport  little  soil  from  one  place  to  another ;  he  will  has  reserved  to  his  heir.  Whatever  produce  he  can 
dear  little  ground ;  he  will  execute,  hv  short,  few  of  detach  from  the  ground  without  replacing  it,  whatever 
those  works  which  are  most  conducive  to  the  public  advance  he  can  dispense  with  laying  out,  is  in  fats 
interest,  because  they  found  the  wealth  of  posterity.  '  eyes  just  so  much  profit ;  and  Europe  has  come  to  see 

None  of  those  labours,  on  which  the  increase  of  the  the  proprietors  of  noble  estates,  almost  everywhere, 

whole  national,  subsistence  depends,  can  be  undertaken  the  enemies  of  their  property.    At  the  same  time,  if 

save  by  a  proprietor  rich  in  moveable  capital.    It  is  the  legislator's  object  was  the  preservation  of  families, 

not  the  preservation  of  great  fortunes  that  concerns  the  he  has  failed  in  this  object ;  because  entails  condemn 

nation,  but  the  union  of  territorial  fortunes  with  cir-  all  the  sons  of  a  rich  family  to  idleness ;  the  elder  but 

culating   ones.     The  fields   do  not  flourish  in  the  of  pride,  the  younger  out  of  inability.    The  system 

hands  of  those  who  have  already  too  much  wealth  to  has  proscribed  all  from  industry,  the  sole  mean  of  in- 

wateh  over  them,  but  in  the  hands  of  those  who  have  creasing  property ;  whilst  it  leaves  them  subject  to  all 

enough  of  money  to  bring  them  into  value.     Territo-  human  chances,  which  never  cease  to  attack  whatever 

rial  legislation  ought,  therefore,  without  ceasing,  to  w  ancient,  and  which  must  always  in  the  end  destroy 

strive  that  moveable  capital  be  united  with  fixed ;  pro-  whatever  opulence  is  not  renewed. 
petty,  which  we  call  personal,  with  property  which  we 
call  real.    Legislation  over  almost  all  the  world  has 
striven  to  do  quite  the  contrary » 

And  first,  it  were  always  for  the  national  advantage,  CHAP.  IV. 

and  favourable  to  the  increase  of  its  production,  that 
the  proprietor,  whenever  his  fortune  is  embarrassed, 

should  sell  his  property  instead  of  borrowing  on  it;  or  commercial  wealth. 

yet,  on  the  contrary,  facilities  have  been  heki  out  to 

him  for  borrowing  rather  than  for  sale.    A  particular        By  labour  man  drew  his  first  wealth  from  the  earth,  or  com- 

eystera  of  .law  has  been  created  for  territorial  debts;  but  scarcely  had  he  satisfied  his  primitive  wants,  when  mercial 

marked  differences  have  been  established  between  real  desire  made  him  conceive  other  enjoyments  not  to  be  wcaha. 

and  personal  property ;  the  rank  of  creditors  on  land  obtained  without  the  aid  of  his  fellows.  Exchanges  be- 

bas  been  regulated  according  to  their  date,  whilst  an  gan.    They  extended  to  whatever  had  any  value,  to 

absolute  equality  prevails  among  creditors  of  all  dates,  whatever  could  produce  any ;  they  comprised  mutual 

who  claim  only  on  moveable  property.     And  thus  services  and  labour,  no  leas  than  the  fruit  of  labour;  and 

thousands  of  law-suits  have  been  created,  intermin-  gave  room  to  the  formation  and  increase  of  a  new  kind 

able  difficulties  have  been  started  ;  and  the  time  is  al-  of  wealth,  which  was  no  longer  measured  by  the  wants 

most  come  when  half  the  lands  of  Europe  are  possess-  of  him  who  produced  it,  but  by  the  wants  of  ah4  those 

ed  by  people  who,  far -from  possessing  the  power  to.  with  whom  he  might  transact  exchanges,— with  whom 

dispose  of  a  capital  that  might  increase  their  produc-  he  might  carry  on  commerce ;   and  hence  we  have 

tiveness,  on  the  contrary,  are  debtors  by  a  pretty  large  named  it  commercial  wtalth, 
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Political  The  solitary  nun  was  used  to  labour  for  his  own 
Kconomy.  wants,  and  bis  consumption  was  the  measure  of  his 
production  ;  he  fitted  out  a  place  to  produce  him  pro- 
visions for  a  year,  for  two  years  perhaps ;  but  after- 
wards he  did  not  indefinitely  augment  it  It  was 
enough  to  renew  the  process  so  as  to  maintain  himself 
in  the  same  condition  5  and,  if  he  had  time  to  spare,  he 
laboured  at  acquiring  some  new  enjoyment*  at  satisfy- 
ing some  other  fancy.  Society  has  never  done  any 
thing  by  commerce,  except  sharing  among  all  its  mem- 
bers what  the  isolated  man  would  have  prepared  solely 
for  himself.  Each  labours,  in  like  manner,  to  provide 
for  all  during  a  year,  two  years,  or  more ;  each  labours 
afterwards  to  keep  up  this  provision,  according  as  con- 
sumption destroys  a  part  of  it ;  and  since  the  division 
of  labour  and  the  improvement  of  arts  allow  more 
and  more  work  to  be  done,  each,  perceiving  that  he  has 
already  provided  for  the  re-production  of  what  has  been 
consumed,  studies  to  awaken  new  tastes  and  new  fancies 
which  he  may  satisfy. 

But  when  a  man  laboured  for  himself  alone,  he  never 
dreamt  of  those  fancies,  till  he  had  provided  for  his 
wants;  his  time  was  his  revenue;  his  time  formed 
also  his  whole  means  of  production.  There  was  no 
room  to  fear,  that  the  one  would  not  be  exactly  pro- 
portioned to  the  other;  that  he  would  ever  work  to 
satisfy  an  inclination  which  he  did  not  feel,  or  which 
he  valued  les*  than  a  want.  But  when  trade  was  in- 
troduced, and  each  no  longer  laboured  for  himself, 
but  for  an  unknown  person,  the  different  proportions 
subsisting  between  the  desire  and  what  could  satisfy 
it,  between  the  labour  and  the  revenue,  between 
production  and  consumption,  were  no  longer  equally 
certain;  they  were  independent  of  each  other,  and 
•every  workman  was  obliged  to  regulate  his  conduct  by 
guessing  on  a  subject,  concerning  which  the  most 
skilful  had  nothing  but  conjectural  information. 

The  isolated  man's  knowledge  of  his  own  means  and 
his  own  wants  required  to  be  replaced  by  a  knowledge 
of  the  market,  for  which  the  social  man  waa  labouring ; 
of  its  demands  and  its  extent. 

The  number  of  consumers,  their  tastes,  the  extent 
of  their  consumption  and  their  income,  regulate  the 
market  for  which  every  producer  labours.  Each  of 
these  four  elements  is  variable,  independently  of  the 
rest,  and  each  of  their  variations  accelerates  or  retards 
the  sale.  The  number  of  consumers  may  decrease,  not 
only  by  sickness  or  war,  but  also  by  obstacles  which 
policy  may  place  in  the  way  of  their  communication, 
or  by  the  avarice  of  new  sellers.  Their  tastes  may  be 
changed  by  fashion :  an  extraordinary  consumption  of 
one  kind  of  merchandise,  brought  about  by  some  pub- 
lic calamity,  may  have  reduced  them  to  be  frugal  in  all . 
the  rest ;  and  finally,  their  income  may  diminish  with- 
out a  diminution  of  their  number,  and  with  the  same 
wants  the  same  means  of  satisfying  them  may  no  long- 
er exist.  Such  revolutions  in  the  market  are  difficult 
to  know  with  precision,  difficult  to  calculate ;  and  their 
obscurity  is  greater  for  each  individual  producer,  be- 
cause he  but  imperfectly  knows  the  number  and  means 
of  his  rivals,  the  merchants,  who  are  to  sell  in  competi- 
tion with  him.  But  one  single  observation  serves  him 
instead  of  all  others :  he  compares  his  price  with  that  of 
the  buyer,  and  this  comparison,  according  to  the  profit 
or  the  loss  which  it  offers  him,  is  a  warning  to  in- 
crease or  to  diminish  his  production  for  the  following 


year 


The  producer  establishes  his  price  according  to  what 


the  merchandise  has  cost,  including  his  profit,  which  rV« 
ought  to  be  proportional  to  what  might  be  obtained  in 
any  other  kind  of  industry.  The  price  must  be  suffi- 
cient to  repay  the  workmen's  wages,  the  rent  of  the 
land,  or  the  interest  on  the  fixed  capitals  employed  in 
production,  the  raw  materials  wrought  by  him,  with 
all  the  expences  of  transport,  and  all  the  advances  of 
money.  When  all  these  reimbursements,  calculated 
at  the  mean  rate  of  the  country,  are  themselves  repaid 
by  the  last  purchaser,  the  production  may  continue  on 
the  same  footing.  If  the  profits  rise  above  the  mean 
rate,  the  producer  will  extend  his  enterprises ;  he  will 
employ  new  hands  and  fresh  capital,  and,  striving  to 
benefit  by  this  extraordinary  profit,  he  will  soon  reduce  it 
to  the  common  level.  If  the  buyer,  on  the  other  hand, 
pays  a  price  too  low  for  compensating  all  the  pro- 
ducer's reimbursements,  the  latter  will  of  course  seek 
to  reduce  his  production,  but  this  change  will  not  be 
so  easy  as  the  other.  The  workmen  employed  by  him, 
rather  than  abandon  what  gains  their  bread,  consent 
to  work  at  a  lower  price,  for  less  even  than  the  neces- 
saries of  life.  Fixed  capitals,  moreover,  cannot  be  put 
to  another  use  ;  he  will  content  himself  with  a  smaller 
profit,  and  continue  to  work  with  them  till  they  pro- 
duce next  to  nothing.  Lastly,  the  manufacturer  him- 
self must  live  by  his  industry,  and  never  willingly 
abandons  it:  he  is  ever  disposed  to  attribute  the  decline 
of  his  last  year's  trade  to  accidental  causes ;  and  the  less 
he  has  gained,  the  less  is  he  willing  to  retire  from 
business.  Thus  production  continues  almost  always 
longer  than  demand,  unless  the  manufacturer  has  of  his 
own  accord  renounced  his  business  -to  attempt  a  new 
one. 

The  buyer's  price,  on  the  other  hand,  is  fixed  by 
competition.  He  does  not  inquire  what  the  article 
costs,  but  what  are  the  terms  on  which  he  may  ob- 
tain another  to  serve  in  its  stead ;  he  addresses  him* 
self  to  various  merchants,  who  offer  him  the  same  com- 
modity, and  bargains  with  him  who  will  sell  cheapest ; 
or  else  be  considers  which  will  suit  him  best  among  se- 
veral articles  of  a  different  nature,  but  capable  of  being 
substituted  for  each  other.  As  each  is  occupied  solely 
with  his  own  private  interest,  each  tends  to  the  same 
object ;  all  the  buyers,  on  one  hand,  all  the  sellers,  on 
the  other,  act  as  if  in  concert :  the  sums  asked,  and  the 
sums  offered,  are  brought  to  an  equilibrium,  and  the 
mean  price  is  established.  ' 

The  seller's  price  should  enable  him  to  reproduce 
the  article  sold,  with  a  profit,  under  the  same  condi- 
tion, in  the  same  place.  His  market,  therefore,  extends 
to  every  country  where  the  mean  price  established  by 
commerce  is  not  smaller  than  his.  His  production  is 
not  limited  by  the  consumption  of  neighbours  or  coun^ 
trymen  ;  it  is  regulated  by  the  whole  number  of  those 
who,  whatever  country  they  inhabit,  find  an  advantage 
in  purchasing  his  goods,  or  for  whom  his  producing* 
price  is  not  superior  to  the  buying  price.  It  is  this 
which  properly  constitutes  the  extent  of  market. 

As  the  division  of  labour  incessantly  augments  its 
productive  powers,  and  the  increase  of  capitals  daily 
obliges  the  merchant  to  seek  new  employment  for 
industry,  and  try  new  manufactures,  the  producer  feels 
no  interest  more  pressing  than  that  of  extending  bis 
market.  If  he  cannot  find  new  places  of  sale,  it  will 
neither  suit  him  to  enlarge  his  manufactory,  when  hit 
capital  has  been  increased  by  saving,  nor  to  improve  his 
fabrication  by  performing  more  work  with  the  same 
machinery,  or  the  same  number  of  hands*    The  whole 
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progress  of  his  fortune  depends  on  the  progress  of  hi* 
sale.  * 

Among  the  causes  which  augment  this  sale,  the 
first  is  the  discovery  of  such  an  economy  in  labour  as 
may  enable  the  manufacturer  to  sell  cheaper  than  his 
brethren,  and  to  get  possession  of  their  custom  :  he 
will  sell  more,  but  they  will  sell  less.  The  consumers 
will  make  a  slight  saving  ;  yet,  if  both  are  subjects  of 
the  same  state,  the  difference  in  regard  to  the  national 
interest  will  not  be  great.  The  distress  of  those  pro- 
ducers, who  have  lost  their  custom,  and  who  probably 
will  lose  a  considerable  part  of  their  capital  by  selling 
their  wares  too  cheap,  and  abandoning  their  for- 
mer machinery,  will  perhaps  counterbalance  the  profit 
of  purchasers, 

As  policy  is  wont  to  comprise  the  obligation  of  so- 
cial duties  within  the  circle  6f> our  countrymen,  the 
mutual  rivalship  of  foreign  producers  has  more  openly 
displayed  itself.  They  have  striven  to  exclude  each 
other  from  the  markets,  where  they  came  in  competi- 
tion, by  selling  at  a  cheaper  rate.  Every  national  dis- 
covery, which  allows  the  producers  of  one  country  to 
sell  cheaper  than  those  of  other  countries,  inevitably 
increases  the  former's  production  at  the  latter's  expence ; 
and  the  profit  of  this  saving  is  shared  between  pro- 
ducers who  extend  their  market,  and  consumers  who 
provide  for  their  wants  at  a  smaller  expence.  Yet  if  a 
single  manufacturer  has  succeeded  in  making  this 
saving,  which  extends  his  market ;  or  if  the  exclusive 
use  of  it  is  secured  to  him  by  patent,  his  countrymen, 
also  manufacturers,  against  whom  he  has  made  this 
successful  competition,  must  support  all  the  loss  of  it, 
whilst  himself  and  the  foreign  consumer  share  all  the 
profit  In  an  age,  when  communication  among  differ- 
ent cowntries  is  easy,  when  all  the  sciences  are  applied 
to  all  the  arts,  discoveries  are  soon  divined  and  copied, 
and  a  nation  cannot  long  retain  an  advantage  in  manu- 
facturing which  it  owes  but  to  a  secret ;  so  that  the 
market,  extended  for  a  moment  by  a  fall  in  the  price, 
is  very  soon  shut  up ;  and  if  the  general  consumption 
is  not  increased,  the  production  is  not  so  either. 

Sale  is  extended  also,  and  in  a  more  lasting  manner, 
when  the  cheapness  of  the  thing  produced  brings  it 
within  the  reach  of  a  new  class  of  consumers ;  a  very 
sensible  diminution  of  the  price  may  often  produce 
this  effect.  Thus  glass  windows  were  at  one  time 
confined  to  palaces ;  they  are  found  at  the  present  time 
in  the  meanest  huts.  Consumption  is  in  that  case  truly 
increased ;  each  nation  gains  doubly  by  it ;  manufac- 
turers have  extended  their  labour ;  the  poor  have  ac- 
quired a  new  enjoyment. 

The  increase  of  population,  and  of  national  wealth, 
contributes  to  extend  the  market,  in  a  manner  still  more 
advantageous.  Yet  every  conceivable  increase  of  po- 
pulation and  of  wealth  does  not  of  necessity  extend  the 
.  market ;  it  is  only  such  an  increase  as  attends  the  in- 
creased comforts  of  the  most  numerous  class.  When 
cultivation  on  the  great  scale  has  succeeded  cultiva- 
tion oat  the  small,  more  capital  is  perhaps  absorbed  by 
land  and  reproduced  by  it ;  more  wealth  than  former- 
ly may  be  diffused  among  the  whole  mass  of  agricul- 
turists, but  the  consumption  of  one  rich  farmer's  family, 
united  to  that  of  fifty  families  of  miserable  hinds,  is 


not  so  valuable  for  the  nation,  as  that  of  fifty  families  Political 
of  peasants,  no  one  of  which  was  rich,  but  none  de-  KconoiT|y* 
prived  of  an  honest  competence.  So  also  in  towns, 
the  consumption  of  a  manufacturer  worth  a  million, 
under  whose  orders  are  employed  a  thousand  work- 
men reduced  to  the  bare  necessaries  of  life,  is  not  so 
advantageous  for  the  nation,  as  that  of  a  hundred 
manufacturers  far  less  rich,  who  employ  each  but  ten 
workmen  far  less  poor.  It  is  very  true,  that  ten  thou- 
sand pounds  of  income,  whether  they  belong  to  a 
single  man,  or  to  a  hundred,  are  all  equally  destined 
for  consumption,  but  this  consumption  is  not  of  the 
same  nature.  A  man,  however  rich,  cannot  employ 
for  his  use  an  infinitely  greater  number  of  articles 
than  a  poor  man,  but  he  employs  articles  infinitely 
better ;  he  requires  work  far  better  finished,  materials 
far  more  precious,  and  brought  from  a  far  greater  dis- 
tance. It  is  he  who  especially  encourages  the  perfec- 
tion of  certain  workmen',  that  finish  a  small  number  of 
objects  with  extreme  skill ;  it  is  he  who  pays  them  an 
exorbitant  wage.  It  is  he  also  that  especially  rewards 
such  workmen  as  we  have  named  unproductive,  be- 
cause they  procure  for  him  nothing  but  fugitive  en- 
joyments, which  can  never  by  accumulation  form 
part  of  the  national  wealth ;  and  whilst  the  effect  of 
increasing  capital  is  generally  to  concentrate  labour  in 
very  large  manufactories,  the  effect  of  great  opulence  is 
almost  entirely  to  exclude  the  produce  of  those  large 
manufactories  from  the-  consumption  of  the  opulent 
man.  The  diffusion  of  wealth,  therefore,  still  more 
than  its  accumulation,  truly  constitutes  national  pros- 
perity, because  it  keeps  up  the  kind  of  consumption 
most  favourable  for  national  reproduction. 

The  manufacturer's  market  may,  in  the  last  place, 
be  extended,  by  what  forms  the  noblest  wish  of  a  states- 
man, the  progress  of  civilization,  comfort,  security,' 
and  happiness,  among  barbarous  nations.  Europe  has 
arrived  at  such  a  point,  that  in  all  its  parts  there  is  to 
be  found  an  industry,  a  quantity  of  fabrication,  superior 
to  its  wants ;  but  if  false  policy  did  not  incessantly  in- 
duce us  to  arrest  the  progress  of  civilization  among  our 
neighbours ;  if  Egypt  had  been  left  in  hands  of  a 
people  requiring  the  arts  of  Europe ;  if  Turkey  were 
extricated  from  the  oppression  under,  which  it  groans ; 
if  our  victories  over  the  inhabitants  of  Barbary  had 
been  profitably  employed  in  giving  back  the  coasts  of 
Africa  to  social  life ;  if  Spain  had  not  again  been  yield- 
ed to  a  despotism  which  destroys  and  ruins  her  po- 
pulation ;  if  the  independents  of  America  were  protect- 
ed, so  that  they  might  be  allowed  to  enjoy  the  advantages 
wliich  nature  offers  them ;  if  the  Hindoos,  subject  to  Eu- 
rope, were  amalgamated  with  Europeans;  ifPranks  were 
encouraged  to  settle  among  them,  in  place  of  being 
repelled,— -consumption  would  increase  in  these  different 
countries,  rapidly  enough  to  employ  all  this  supera- 
bundant labour,  which  Europe  at  present  knows  not 
how  to  dispose  of,  and  to  terminate  this  distress  in 
which  the  poor  are  plunged. 

The  more  superior  the  buyer's  price  is  to  the  sellers, 
the  more  profit  does  trade  give  to  be  shared  among 
the  trader  and  all  those  whom  he  employs  in  the 
transport  and  distribution  of  his  goods;  the  manu- 
facturer, and  all  those  whom  he  employs  in  the  pro- 


*  Since  all  the  talent  of  the  merchant  essentially  tends  to  increase  his  sale ;  since  the  main  object  of  all  mercantile  policy  is  the  national 
sale ;  since  every  catnmerdal  calamity  is  explained  by  the  diminution  of  sale,  what  is  to  be  thought  of  tbat  doctrine  which  reduces  poli- 
tical srienoe  to  the  forming  of  a  greater  and  greater  Dumber  of  producers  mora  and  more  active,  and  which  supposes  that,  by  indefinitely 
aagmeatisg production,  sale  will  also  be  indefinitely  augmented? 
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Political    dactton  of  them.    Hence  one  of  the  great  and  con*  have  we  purchased  them,  if  it  is  by  this  moral  sacrifice  ftitai 

Bcooomy.  gtant  objects  of  governments  has  been,  to  increase  this  of  so  many  millions  of  human  beings.  ° 

difference,  that  their  manufacturers  might  be  enabled        The  employment  of  machinery  in  place  of  men,  has 

to  produce  cheap,  and  so  find  many  buyers,  and  to  contributed  generally  to  lessen  the  price  of  produc- 

sell  dear  to  such  as  could  not  buy  elsewhere,  and  so  gain  tion.    At  the  renovation  of  arts  and  civilization,  there 

a  large  profit.    The  progress  of  society  generally  en-  was  so  much  work  to  be  done,  and  so  few  hands  to 

ables  civilized  nations  to  produce  cheaper ;  the  almost  do  it ;  oppression  had  so  far  reduced  the  poor  class ; 

ever  injudicious  protection  of  government  often  gives  there  remained  so  much  uncultivated    land  in  the 

them  means  of  selling  dearer.  country,  so  many  ill-supplied  trades  in  towns ;  and  so* 

The  low  price  of  workmanship  is  the  first  cause  of  vereigns  required  so  many  soldiers  for  war,  that  it 
manufacturing  profit;  but  this  low  price  is  never  a  seemed  workmanship  could  never  be  economized 
national  advantage,  except  when  it  is  produced  by  enough,  since  an  artisan,  sent  away  from  one  trade, 
superiority  of  climate,  greater  fertility  of  soil,  or  would  always  find  ten  others  ready  to  receive  him. 
abundance  of  provision.  On  the  contrary,  when  it  Circumstances  are  not  now  the  same ;  our  labour  is 
arises  from  the  difficulty  of  communication  which  pre*  scarcely  sufficient  for  the  labourers.  We  shall  en- 
vents  cultivators  from  reaping  all  the  profit  of  their*  deavour,  in  another  place,  to  explain  the  cause  of 
wares,  it  can  only  be  regarded  as  a  private  advan-  this  fact;  in  the  mean  lime,  surely  none  will  main- 
tage,  acquired  at  the  expence  of  the  national  ad-  tain  that  it  can  be  advantageous  to  substitute  a  ma- 
vantage.  When  the  low  price  of  workmanship  arises  chine  for  a  man,  if  this  man  cannot  find  work  elee- 
from  the  poverty  of  day-labourers,  forced  by  competi-  where;  or  that  it  is  not  better  to  have  the  population 
tion  to  content  themselves  with  what  is  necessary,  or  composed  of  citizens  than  of  steam-engines,  even 
less  than  necessary  for  life ;  though  commerce  may  though  the  cotton  cloth  of  the  first  should  be  a  little 
profit  by  the  circumstance,  it  is  nothing  better  than  a  dearer  than  that  of  the  second*  x 
national  calamity.                                                                  The  application  of  science  to  art  b  not  limited  to 

Abundance  of  capital,  and  the  consequence  of  this,  the  invention  of  machinery;  its  result  is  the  discovery 
a  low  price  of  interest,  likewise  doubly  contribute  to  of  raw  materials,  dyeing  ingredients,  preservative  mo- 
diminish  the  price  of  production*  With  more  capital,  thods  more  sure  and  economical.  It  has  produced 
the  manufacturer  and  merchant  transact  their  pur-  better  work  at  a  cheaper  rate;  it  has  protected  the 
chases  and  sales  at  a  more  favourable  moment;  they  health  of  labourers,  as  well  as  their  produce  ;  and  its 
are  not  pressed  by  either  operation,  or  compelled  to  effect  in  augmenting-  wealth  has  almost  always  been 
provide  for  the  present  by  a  sacrifice  of  future  advan-  beneficial  to  humanity.  3 
tage.  Executing  all  kinds  of  labour  more  on  the  great  Finally,  the  different  quarters  of  the  globe  possess 
scale,  they  save  time,  and  all  those  incidental  charges,  advantages  of  climate,  soil,  exposure,  which  not  only 
which  are  the  same  for  a  great  and  for  a  small  sum.  render  the  subsistence  of  man  more  easy  or  cheaper, 
But  as  to  the  saving  made  by  the  merchant  on  the  in-  but  also  place  within  his  reach  certain  raw  materials, 
terest  of  money,  it  is  made  at  the  expence  of  a  par*  which  other  nations  cannot  procure  at  the  same  price, 
ticolar  class,  deriving  their  revenue  from  trade;  it  does  Hence  results  in  their  favour  a  kind  of  monopoly, 
not  enrich  the  nation  any  more  than  the  diminution  of  which  they  exercise  over  others,  and  of  which  it  is 
wages  enriched  it;  it  only  gives  to  one  what  it  takes  rare  that  they  do  not  take  advantage.  There  is  also 
from  another.  in  some  degree,  a  natural  advantage  in  the  superio- 

The  increasing  division  of  labour  forms,  as  we  have  rity  of  the   people   itself  in  certain   climates;   the 

seen,  the  chief  cause  of  increase  in  its  productive  pow-  bounty  of  nature  seems  to  have  reserved  for  those 

era;  each  makes  better  what  he  is  constantly  engaged  who  inhabit  them  a  superiority  of  industry,   intel- 

in  making,  and  when  at  length  his  whole  labour  is  re-  ligence,  strength  of  body,   or  constancy  in  labour, 

duced  to  the  simplest  operation,  he  comes  to  perform  which  do  not  even  require  to  be  developed  by  edu- 

it  with  such  ease  and  rapidity,  that  the  eye  cannot  cation.    But  other  qualities,  other  virtues,  which  appear 

make  us  comprehend  how  the  address  of  man  should  to  contribute  more  effectually  still  to  the  increase  of 

arrive  at  such  precision  and  promptitude.    Often  also  riches,  as  well  as  to  the  happiness  of  society— the 

this  division  leads  to  the  discovery,  that  as  the  work-  love  of  order,  economy,  sobriety,  justice— are  almost  al- 

roan  is  now  worth  nothing  more  than  a  machine*  a  ways  the  work  of  pubUc  institutions.    Religion,  educa- 

machine  may  in  fact  supply  his  place.     Several  import*  tion,  government,  and  principles  of  honour,  change 

ant  inventions  in  mechanics  applied  to  the  arts,  have  the  nature  of  men ;  and  as  they  make  good  or  bad 

thus  sprung  from  the  division  of  labour ;  but  by  the  in-  citizens  of  them,  they  advance  or  retard  their  approach 

fluence  of  this  division  man  has  lost  in  intelligence  all  ta  the  object  proposed  by  political  economy, 
that  he  has  gained  in  the  power  of  producing  wealth.  But  governments  have  rarely  been  satisfied  with 

It  is  by  the  variety  of  its  operations  that  our  soul  such  advantages  as  the  trade  of  their  states  might  owe 

is  unfolded;  it  is  to  procure  citizens  that  a  nation  to  nature,  or  to  the  progress  of  society.    They  have 

wishes  to  have  men,  not  to  procure  machines  fit  for  attempted  to  favour  the  increase  of  commercial  wealth; 

operations  a  little  more  complicated  than  those  per-  and  tneir  different  expedients  have  most  frequently 

formed  by  fire  or  water.  The  division  of  labour  has  con-  tended  to  assist  the  merchant  in  selling  dear,  rather 

ferred  a  value  on  operations  so  simple,  that  children,  than  producing  cheap.    With  the  latter  object,  how- 

from  the  tenderest  age,  are  capable  of  executing  them ;  ever,  we  have  seen  the  exportation  of  raw  materiok 

and  children,  before  having  developed  any  of  their  facul-  prohibited,  the  rate  of  interest  fixed,  and  laws  enacted 

ties,  before  having  experienced  any  enjoyment  of  life,  to  lower  the  wages  of  labour. 

ore  accordingly  condemned  to  put  a  wheel  in  motion,  These  three  expedients  had  a  common  fault,  that  of 
to  turn  a  spindle,  to  empty  a  bobbin.  More  lace,  more  sacrificing  one  class  to  another,  and  founding  the  pro- 
pins,  more  threads,  and  cloth  of  cotton  or  silk,  are  the  fit  of  trade,  not  on  the  advantage  of  consumers,  but 
fruit  of  this  great  division  of  labour;  but  how  dearly  on  the  loss  of  cultivators,  capitalists,  or  workmen; 
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luteal  so  that  its  profits,  far  from  being  an  increase  of  the 
ootny.  national  wealth,  were  a  displacement  of  it  The  raw 
materials  on  which  the  arts  operate,  are  all,  or  nearly 
all,  produced  by  agriculture,  or  at  least  drawn  from 
the  ground;  hence  they  form  part  of  the  proprietor's  or 
the  cultivator's  wealth.  If  some  advantage  did  not 
arise  from  exporting  them,  nobody  would  think  of 
forbidding  them  to  be  exported.  This  prohibition 
indicates  sufficiently,  that  the  persons  who  produced 
them  were  better  paid,  or  gained  more  by  selling  them 
to  strangers;  and  the  law  restricts  their  market,  in 
opposition  to  .the  principle  which  we  have  pointed  out 
above,  as  the  foundation  of  commercial  interest ;  the 
principle  of  obtaining  for  each  article  of  produce  the 
highest  possible  price.  From  such  prohibitions  to  ex- 
port, there  must  result,  first,  a  diminution  in  the  price  of 
the  raw  material,  for  its  price  is  no  longer  kept  up  by 
free  trade;  secondly,  a  diminution  in  the  quantity 
produced,  because  it  is  regulated  by  the  interior  de- 
mand ;  and,  lastly,  a  deterioration  of  its  quality,  for  a 
calling  which  is  ill  rewarded  is  likewise  ill  attended 
to.  This,  therefore,  is  one  of  die  most  injudicious 
means  of  favouring  trade;  and  at  the  same  time,  it 
sacrifices  the  income  of  all  those  who  contribute  to 
produce  the  raw  material.  Whatever  trade  gains  from 
them,  cannot  be  considered  as  adding  aught  to  the 
national  revenue. 

To  fix  the  interest  of  money,  or  to  suppress  it  al- 
together, as  some  legislators  have  attempted,  ha,s 
generally  been  the  consequence  of  religious  preju- 
dices and  of  road  attempts  to  adapt  the  Jewish  le- 
gislation to  modern  Europe.  The  effect  of  these  laws, 
so  opposite  to  the  general  interest,  has  afways  been 
cither  to  force  contractors  to  envelop  themselves  in  a 
secrecy  which  they  must  require  payment  for,  and 
may  use  as  a  snare  for  the  unsuspiciousness  of  others; 
or  else  to  force  capitalists  to  employ,  in  other  coun- 
tries, that  capital  which  they  could  not  lend  ra  their 
own  neighbourhood,  with  the  same  safety  and  ad- 
vantage. But  the  very  end  which  legislators  pro- 
posed was  bad ;  a  diminution  in  the  rent  of  the  na- 
tional capital,  is  a  national  evil;  it  is  a  loss  of  part  of 
the  revenue.  Most  frequently,  indeed,  this  evil  is  the 
sign  of  an  advantage  greatly  superior  to  it,  namely, 
the  increase  of  capitals  themselves;  but,  in  forcibly 
producing  the  sign,  we  cannot  at  all  forcibly  produce 
the  thing,  any  more  than  by  turning  round  the  point- 
ers of  a  watch  we  can  alter  the  flight  of  time. 

Attempts  on  the  part  of  government  to  fix  the  rate 
of  wages,  to  make  workmen  labour  at  a  lower  price,  are 
ever  the  most  impolitic  and  the  most  unjust  of  these  par- 
tial laws*  If  government  should  propose,  as  an  object, 
the  advantage  of  any  one  class  in  the  nation  at  the  expence 
of  the  rest,  this  class  ought  to  be  precise  V  the  class  of 
day-labourers.  They  are  more  numerous  than  any 
other;  and  to  secure  their  happiness  is  to  make  the 
greatest  portion  of  the  nation  happy.  They  have  fewer 
enjoyments  than  any  other ;  they  obtain  less  advan- 
tage than  any  other  from  the  constitution  of  society ; 
they  produce  wealth,  and  themselves  obtain  scarcely 
any  snare  of  it.  Obliged  to  struggle  for  subsistence 
with  their  employers,  they  are  not  a  match  for  them 
in  strength.  Masters  and  workmen  are  indeed  mutu- 
ally necessary  to  each  other;  but  the  necessity  weighs 
daily  on  the  workman ;  it  allows  respite  to  his  master. 
The  first  must  work  that  he  may  live,  the  second  may 
wait  and  live  for  a  time  without  employing  workmen. 
Hence  in  the  riots  and  combinations  of  workmen  for 
obtaining  an  increase  of  wages,  their  conduct  is  often 
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violent  and  tumultuous,  and  often  merits  the  chastise-  Political 
ment  which  it  never  fails  to  receive ;  but  scarcely  an  in-  Economy, 
stance  exists,  where  justice  has  not  been  upon  their  side. 
*    The  expedients  invented  by  governments  to  assist 
their  merchants  in  selling  dear,  are  numerous.    Some 
tend  to  diminish  the  number  of  producers  in  a  market  v 
of  given  extent,  and  therefore  to  force  buyers  to  raise 
their  price ;  such  are  apprenticeships,  corporations,  mo- 
nopolies granted  to  companies,  prohibitions  to  import, 
exclusive  governments  of  colonies,  and  favours  obtained 
by  treaties  of  commerce ;  others,  such  as  bounties  and 
drawbacks,  are  destined  really  to  extend  the  market; 
though  by  securing  to  the  manufacturers  a  profit  at  the 
government's  expence,  not  the  consumer's. 

The  regulations  of  apprenticeships  and  the  statutes 
of  corporations,  were  destined,  it  is  said,  to  hinder  igno- 
rant workmen  from  following  any  trade  which  they  did 
not  yet  understand ;  they  were  forced  to  devote  a  de- 
terminate number  of  years  to  learn  it,  and  afterwards 
to  gain  admission  into  a  body  which  always  made  ob- 
stacles to  the  entrance  of  new  comers,  and  limited 
their  number.  The  pretence  of  thus  watching  over  the 
training  of  artisans  cannot  be  made  good.     It  has 
often  been  proved,  that  rivalship  alone  gives  that  train- 
ing,, whilst  a  long  apprenticeship  blunts  the  nfind  and 
discourages  industry ;  but  the  true,  though  secret  ob* 
ject,  to  diminish  the  number  of  those  exercising  a  , 
trade,  was  attained     The  corporate  body  exercised  af 
kind  of  monopoly  against  the  consumer ;  it  took  care 
at  all  times  to  keep  the  supply  below  the  demand.    The 
merchant  doubtless  gained  more ;  but  he  gained  on  a 
smaller  production.    There  was  less  work  done,  less 
increase  of  capital,  less  population  supported ;  and  as 
to  the  merchant's  extraordinary  profit,  it  was  compen- 
sated by  an  equal  loss  to  the  consumer,  who  was 
obliged  to  pay,  not  according  to  his  own  advantage  or 
convenience,  but  according  to  the  arbitrary  caprice  of 
a  corporation  which  gave  laws  to  him. 

In  all  trading  countries,  a  more  or  less  exclusive 
monopoly  has  been  granted,  on  certain  occasions,-  to 
some  associations  of  merchants,  under  the  name  of 
Trading  Companies.  The  avowed  motive  for  sacrificing 
the  whole  class  to  this  privileged  number  was  the  par- 
ticular nature  of  the  trade  thus  subjected  to  a  mono- 
poly, which  trade  it  was  said  could  not  be  supported 
except  by  very  extensive  funds;  but  governments  had 
often  a  secret  motive  besides;  and  this  was,  the  sum  of 
money  for  which  the  merchants  bought  their  privilege. 
A  company's  monopoly  has  never  failed  to  heighten  the 
price  for  the  consumer,  to  diminish  production  and  con- 
sumption, to  give  the  national  capital  a  false  direction  ; 
sometimes  by  attracting  it  prematurely  to  a  branch 
of  trade  which  was  not  yet  suitable,  sometimes  by  re- 
pelling it  when  fruitlessly  seeking  an  employment. 
But  although  companies  obtained  the  desired  privilege 
of  buying  eheap  and  selling  dear,  by  nature  they  are 
so  ill  suited  for  economy  and  trading  speculations,  that 
although  amazingly  rich,  and  sometimes  sovereigns  of 
countries,  these  companies,  their  administrators  having 
no  immediate  interest  in  the  prosperity  of  their  trust, 
have  almost  all  been  robbed,  and  very  few  of  them 
have  not  ended  in  bankruptcy. 

These  different  expedients  for  the  protection  of 
commerce,  are  now  generally  decried,  though  almost 
all  governments  yet  agree  in  repelling  from  their  states 
the  produce  of  foreign  manufactories,  or  at  least  in 
loading  it  with  heavy  duties,  to  give  the  national  pro* 
duce  an  advantage.  The  prohibitive  system  of  custom* 
house  duties  plainly  gives  to  a  growing  manufactory 
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Political  an  advantage  equivalent  to  the  largest  bounty.  Per- 
SooBomy.  ^pg  thia  manufactory  scarcely  produces  the  hundredth 
'  part  of  what  the  nation  consumes  of  such  commodities ; 
but  the  hundred  purchasers  must  compete  with  each* 
other  to  obtain  the  one  seller's  preference,  and  the 
ninety-nine  rejected  by  him  will  be  compelled  to  ob- 
tain goods  by  smuggling.  In  this  case,  the  nation's 
loss  will  be  as  a  hundred ;  its  gain  as  one.  Whatever 
advantage  may  arise  from  giving  a  new  manufacture 
to  a  nation,  certainly  there  are  few  which  deserve  such 
a  sacrifice,  and  even  these  might  always  be  set  agoing 
by  less  expensive  means.  Besides!  we  must  also  take 
into  account  the  weighty  inconveniences  of  establishing 
the  vexatious  system  of  duties,  of  covering  the  frontiers 
with  an  army  of  custom-house  officers,  and  with  another 
not  less  dangerous  army  of  smugglers,  and  thus  of 
training  the  subjects  to  disobedience.  We  must  remem- 
ber, above  all,  that  it  is  not  the  interest  of  a  nation  to 
produce  every  thing  indifferently;  that  it  ought  to  con- 
fine its  efforts  to  such  goods  or  commodities  as  it  can 
manufacture  at  the  cheapest  rate;  or  to  such  as,  what- 
ever price  they  cost,  are  essential  to  its  safety.  It  ought 
to  be  recollected  that  each  merchant  knows  his  own 
business  better  than  government  can  do;  that  the 
whole  nation's  productive  power  is  limited ;  that  in  a 
given  time,  it  has  but  a  given  number  of  hands,  and  a 
given  quantity  of  capital;  that  by  forcing  it  to  enter 
qpon  a  kind  of  work  which  it  did  not  previously  exe- 
cute, we  almost  always  at  the  same  time  force  it  to 
abandon  a  kind  of  work  which  it  did  execute ;  whilst 
the  most  probable  result  of  such  a  change  is  the  aban- 
donment of  a  more  lucrative  manufacture  for  another 
which  is  less  so,  and  which  personal  interest  had  de- 
signedly overlooked. 

If  the  prohibitive  system  gives  a  very  powerful, 
though  very  expensive  encouragement  to  rising  manu- 
factures, it  can  offer,  in  regard  to  such,  no  advantage 
to  those  which  are  already  prosperous;  the  sacrifice  at 
least  which  it  imposes  on  consumers,  is  entirely  use- 
less. If  the  manufacture  was  destined  for  exportation, 
government,  by  granting  a  monopoly  of  the  interior 
market,  causes  it  to  abandon  its  ancient  habits  to  assume 
others  which  probably  are  less  advantageous.  Every 
manufacture  destined  for  exportation  gives  proof  of 
not  fearing  the  competition  of  foreigners.  From  the 
moment  that  it  can  support  competition  abroad,  not- 
withstanding the  expence  of  transport,  it  has  still  less 
reason  to  dread  this  competition  in  the  very  place  of 
production.  Thus  nothing  is  more  common  than  to 
see  goods  prohibited  which  never  could  have  been  im- 
ported with  advantage,  and  which  gained  credit  solely 
by  being  so  prohibited. 

By  the  prohibitive  .system,  governments  had  proposed 
to  increase  the  number  and  productive  powers  of  their 
manufactures.  It  is  doubtful  if  they  rightly  knew  the 
price  they  paid  for  this  advantage,  and  the  prodigious 
aacrifices  they  imposed  on  consumers,  their  subjects, 
to  bring  into  existence  an  unborn  class  of  produ- 
cers; but  they  succeeded  much  more  rapidly  even 
than  speculators  on  political  economy  expected.  For 
a  time  they  excited  the  bitterest  complaints  on  the  part 
of  consumers ;  but  even  these  complaints  ceased  after- 
wards, because  sacrifices  in  fact  had  also  ceased,  and 
manufactures  so  powerfully  encouraged,  had  soon  pro- 
vided with  profusion  for  the  national  wants.  But  this 
emulation  of  all  governments  to  establish  manufactures 
everywhere,  has  produced  two  strange  and  unexpect- 
ed effects  on  the  commercial  system  of  Europe ;  one 
is  the  disproportionate  increase  of  production  without 


any  relation  to  consumption ;  the  other  is  the  effort  of 
each  nation  to  live  isolated,  to  suffice  for  itself,  and  re- 
fuse every  kind  of  foreign  trade. 

Before  governments  had  been  seized  with  this  manu- 
facturing ardour,  the  establishment  of  a  new  manufac- 
ture had  always  to  struggle  with  a  crowd  of  national 
habits  and  prejudices,  which  form  as  it  were  the  vis 
inertia  of  the  human  mind.  To  overcome  this  force,  it 
was  necessary  to  offer  speculators  a  very  manifest  ad- 
vantage ;  hence  a  new  species  of  industry  could  scarcely 
arise  without  a  distinct  previous  demand,  and  the  mar- 
ket was  always  found,  before  the  manufacture  destined 
to  occupy  it  Governments,  in  their  seal,  have  not  pro- 
ceeded upon  this  principle ;  thev  have  ordered  stock- 
ings and  hats  beforehand,  reckoning  that  legs  and 
heads  would  be  found  afterwards.  They  have  seen 
their  people  well  and  economically  clothed  by  stran* 
gera,  and  yet  have  caused  them  to  produce  clothes  in 
the  country  itself.  During  war,  this  new  production 
was  not  capable  of  being  too  exactly  appreciated';  but 
when  peace  came,  it  was  found  that  all  things  had 
been  made  in  double  quantity ;  and  the  readier  the 
mutual  communication  of  states  had  become,  the  more 
embarrassed  were  they  to  dispose  of  all  their  works 
executed  without  orders* 

Consumers,  who  at  the  beginning  had  been  satisfied, 
afterwards  found  themselves  called  to  unexpected  gains, 
because  merchants,  eager  to  recover  their  funds,  were 
forced  to  sell  a  very  great  quantity  of  goods  with  loss. 
Manufacturers  gave  the  signal  for  these  sacrifices ;  re- 
signing themselves  to  a  cruel  loss  of  their  capital,  they 
induced  extensive  merchants  to  furnish  themselves  with 
goods  beyond  their  custom  or  ability,  in  order  to  profit 
by  what  appeared  a  good  opportunity.  Several  of  the 
latter  have  been  forced  to  experience  a  similar  loss, 
before  their  excessive  supply  could  be  introduced  to 
the  shops  of  retail  dealers ;  and  these  again  before  thev 
could  make  them  be  accepted  by  consumers.  A  uni- 
versal embarrassment  was  felt  by  manufacturers,  mer- 
chants, and  retailers;  and  this  was  followed  by  the  an* 
nihilation  of  the  capital  destined  to  support  industry. 
The  fruit  of  long  saving  and  long  labour  was  lost  in  a 
year.      Consumers  have  gained  certainly,  but  their 

gain  is  scarcely  perceptible  even  to  themselves.  By 
tying  up  a  stock  of  goods  for  several  years  to  profit 
by  their  cheapness,  they  have  also  included  themselves 
in  the  general  embarrassment,  and  still  farther  retarded 
the  period  when  the  balance  can  be  re-established  be- 
tween consumption  and  production. 

According  to  the  former  organization  of  Europe,  all 
states  did  not  make  pretences  to  all  kinds  of  industry. 
Some  had  attached  tnemselves  to  agriculture,  others  to 
navigation,  others  to  manufactures  ;  and  the  condition 
of  these  latter,  even  in  prosperous  times,  could  not 
have  appeared  so  worthy  of  envy  as  to  demand  prodi- 
gious efforts  to  attain  it.  A  miserable  and  degraded 
population  almost  always  produced  these  rich  stuffs ; 
these  elegant  ornaments,  this  furniture  which  it  was 
never  destined  to  enjoy ;  and  if  the  men  who  directed 
these  unhappy  workmen  sometimes  raised  immense 
fortunes,  those  fortunes  were  as  frequently  destroyed. 
The  development  of  nations  proceeds  naturally  in  all 
directions ;  it  is  scarcely  ever  prudent  to  obstruct  it, 
but  it  is  no  less  dangerous  to  hasten  it ;  and  the  go- 
vernments of  Europe,  by  having  on  all  hands  attempted 
to  force  nations,  are  at  the  present  day  loaded  with  a 
population,  which  they  have  created  by  requiring  su- 
perfluous labour,  and  which  they  know  not  how  to  save 
from  the  horrors  of  famine. 
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ollticai       The  existence  of  this  manufacturing  population,  and  part  of  the  duties  required  from  others,  on  consider*-  Political 

lonolpy>  the  duty  of  providing  for  its  want*,  have  constrained  tion  of  some  reciprocal  advantage.  It  cannot  be  doubt*  Economy- 

,~N"—   governments  to  alter  the  aim  of  their  legislation.    For-  ed  that  such  an  exemption  was  advantageous  to  the  na-  * 

merly,  in  the  real  spirit  of  the  mercantile  system,  they  tion,  in  whose  favour  it  was  granted;  but,  on  the  other 

encouraged  manufactures,  in  order  to  sell  much  to  fo-  hand,  it  was  just  as  disadvantageous  to  the  nation  grant* 

reigners,  and  grow  rich  at  their  expence ;  now,  per-  ingit;  and  when  a  treaty  of  commerce  bore  a  conces- 

ceiving  that  a  prohibitive  system  is  everywhere  adopt-  sion  of  mutual  exemption,  each  state  should  have  dis- 

ed,  or  like  to  be  adopted,  they  cannot  any  longed  count  covered,  that  a  monopoly  granted  to  its  producers  was 

on  the  custom  of  strangers,  and  therefore  study  to  too  dearly  purchased,  by  a  monopoly  granted  to  fo- 

find  in  their  own  kingdom  consumers  for  their  own  reigners  against  its  consumers ;  and  the  more  so,  aa 

workmen ;  in  other  words,  to  become  isolated  and  suf-  there  existed  no  kind  of  relation  between  the  two  fa- 

ficient  for  themselves.    The  system  of  policy  at  pre-  voured  branches  of  trade.    Some  show  of  reason  may 

sent,  more  or  less  strictly  followed  by  all  the  nations  be  discovered,  why  the  consumers  of  cloth  should  be 

of  Europe,  destroys  all  the  advantage  of  commerce ;  taxed,  for  the  advantage  of  doth  manufacturers ;  but 

it  hinders  each  nation  from  profiting  by  the  superior!*  there  is  no  shadow  of  reason  why  the  consumers  of 

ties  due  to  its  climate,  to  its  soil,  to  its  situation,  to  wine  in  England  should  experience  A  loss,  in  compensa- 

the  peculiar  character  of  its  people ;    it  arms  man  Hon  for  an  advantage  to  the  sellers  of  goods  in  Portugal. 

-  against  man,  and  breaks  the  tie  which  was  destined  No  treaty  of  commerce  can  fully  satisfy  the  greed  w 

to  sooth  national  prejudices,  and  accelerate  the  civili-  ness  of  merchants  desiring  a  monopoly ;  and  therefore 

cation  of  the  world.  governments  invented  the  fantastic  expedient  of  creat- 

Aeoordingto  the  natural  progtcssof  increasing  wealth,  mg  in  a  colony  a  nation  expressly  to  be  purchasers 

-when  capitals  are  yet  inconsiderable,  it  is  certainly  desi-  from  their  merchants.    The  colonists  were  prohibited 

table  to  direct  them  rather  to  sotne  neighbouring  branch  from  establishing  any  manufacture  at  home,  that  so 

of  trade,  than  to  one  which  is  very  remote ;  and  as  the  they  might  be  more  dependent  on  the  mother  coun* 

-trade  of  exportation  and  importation  gives  foreigners  try.    They  were  -carefully  prevented  from  following 

one-half  of  its  profit,  and  the  natives  another,  a  coun-  any  species  of  foreign  trade;  they  were  subjected  to 

try  which  has  little  capital  may  desire  to  employ  it  en-  regulations  the  most  vexatious,  and  contrary  to  their 

tirely  in  the  trade  of  its  interior,  or  for  its  own  use ;  own  interests ;  not  for  the  mother  country's  good,  but 

and  the  more  so,  because  if  the  market  is  near  the  pro-  for  the  good  of  a  small  number  of  merchants.    The  in* 

ducer,  the  same  capital  will  be  several  times  renewed  finite  advantages  attached  to  a  new  country,  whef  e  every 

in  a  given  period,  whilst  another  capital,  destined  for  a  kind  of  labour  is  profitable,  because  every  thing  is  yet 

market,  will  scarcely  accomplish  a  single  re-  to  do,  enabled  colonies  to  prosper,  although  they  were 


newal.    But  the  capitalist's  interest  will  always  direct  continually  sacrificed.    As  their  raw  produce  was  fit 

him  with  certainty,  in  such  cases,  to  do  what  suits  for  a  distant  trade,  they  had  it  in  their  power  to  sup- 

the  country  best;  because  his  profit  is  proportioned  to  port  a  most  unequal  exchange,  in  which  nothing  was 

the  need  there  is  of  him,  and  consequently  to  the  di*  taken  from  them  that  the  buyer  could  procure  at  home; 

rection  in  which  the  public  demand  carries  him.  hut  their  rapid  increase  itself  bears  witness  against  the 

Besides,  nations  on  reckoning  up  their  produce  and  system  which  has  founded  them ;  they  have  prospered 

their  wants,  almost  constantly  forget  that  neighbouring  by  a  system  diametrically  opposite  to  that  followed  by 

foreigners  are  much  more  convenient  and  more  advan-  the  mother  country.    The  exportation  of  all  raw  pro- 

tageous  producers  and  consumers  than  distant  country-  duce,  the  importation  of  all  wrought  produce,  have 

men.    The  relation  of  markets  on  the  two  banks  -of  been  encouraged  in  colonies,  and  have  presented  to 

the  Rhine  is  much  more  important,  both  for  the  Ger-  such  as  believe  in  the  existence,  and  calculate  the  state 

man  and  the  French  nterchant,  than  the  relation  of  of  a  commercial  balance,  a  result  as  disadvantageous  for 

markets  between  the  Palatinate  and  Brandenburgh  is  themselves  as  it  was  advantageous  for  the  mother  country. 

for  the  former,  or  between  Alsace  and  Provence  for  the  Doubtless  their  oppression  gave  the  latter  all  the  pro* 

latter.  fits  of  a  monopoly;  yet  in  a  very  circumscribed  mar* 

•    The  ardour,  with  which  all  governments  have  excited  ket ;  whilst  the  free  trade  of  all  Europe,  with  all  its 

every  species  of  production,  by  means  of  their  restrie-  colonies,  would  have  been  more  advantageous  for  both, 

five  system,  has  brought  about  such  a  disproportion  by  infinitely  extending  the  market  of  the  one,  and  ac- 

between  labour  and  demand,  that  perhaps  it  has  become  celerating  the  progress  of  the  other.    What  justice  and 

necessary  for  every  state  to  think  first,  not  of  the  com*  policy  should  have  taught,  force  will  obtain,  and  the 

fort,  but  of  the  existence  of  its  subjects,  and  to  main-  colonial  system  cannot  long  continue, 
tain  those  barriers  which  have  been  so  imprudently        Governments,  in  the  last  place,  to  favour  commerce,. 

erected.    An  important  part  of  the  population  might  have  granted  it  bounties  and  drawbacks.    A  bounty  is 

perhaps  be  cut  off  by  penury  in  the  course  of  a  few  a  reward  which  the  state  decrees  to  the  manufacturer 

years ;  and  it  is  reasonable,  that  each  state  should  seek  on  account  of  his  goods,  which  comes  to  him  in  the 

to  preserve  itself  and  those  depending  on  it  from  such  a  shape  of  profit.    A  drawback  is  a  restitution  of  all  the 

calamity.    Yet  we  cannot  without  pain  behold  the  riv-  taxes,  which  a  piece  of  goods  had  paid,  granted  to  it  at 

sting  of  this  anti-social  system,  and  the  abandonment  the  moment  of  its  exportation.    A  drawback  is  perfect- 

of  that  ancient  spirit  of  commerce,  which  triumphed  ly  just  and  reasonable.  It  leaves  (he  national  producer,, 

ever  barbarism,  and  taught  hostile  hordes  to  know  and  in  the  foreign  market,  on  a  footing  of  equality  with  all 

esteem  each  other.      ,  his  rivals,  whilst,  if  beforehand  he  had  paid  a  tax  in. 

Governments,  after  having  attempted  to  give  the  his  own  country,  he  could  not  have  sustained  the  com- 

national  producers  a  monopoly  in  their  own  country,  petition.    Bounties  are  the  strangest  encouragement* 

have  sometimes  endeavoured  to  procure  them  a  simi-  which  a  government  can  give.    They  may  be  justified 

lar  advantage  in  foreign  countries,  by  treaties  of  com-  when  granted  for  the  fabrication  of  an  article,  the  pro* 

mere*.     Such  pactions,  always  subordinate  to  policy,  duction  of  which  it  is  necessary  to  procure  at  any 

granted  to  a  favoured  nation  an  exemption  from  some  price :.  but  when  granted  on  exported  goods,  aa  often. 
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Political  happens,  government  pays  merchants  at  the  expence 
Economy.  0f  it8  own  subjects!  that  foreigners  may  buy  cheaper  of 
them. 

Thus  nearly  all  the  favours,  which  governments 
.  confer  on  trade  and  manufactures,  are  contrary  even 
to  sound  policy  or  justice;  and,  judging  of  them  by 
the  law  of  profit  and  loss,  we  should  infer  that  all 
this  attention  bestowed  by  government  on  trade  had 
done  more  ill  than  good.  But  political  economy  is  in 
great  part  a  moral  science.  After  having  calculated  the 
interests  of  men,  it  ought  also  to  foresee  what  will  act 
upon  their  passions.  Ruled  as  they  are  by  self-interest, 
pointing  out  their  advantage  will  not  be  sufficient  to  de- 
termine their  pursuit  of  it  Nations  have  sometimes  need 
of  being  shaken,  as  it  were,  to  be  roused  from  their  tor- 
por. The  small  weight  which  would  suffice  to  incline 
the  balance  with  a  calculating  people,  is  not  sufficient 
when  that  balance  is  rusted  by  prejudice  and  long  con- 
tinued habits.  In  such  a  case,  a  skilful  administration 
must  occasionally  submit  to  allow  a  real  and  calculable 
loss,  in  order  to  destroy  an  old  custom,  or  change  a  de- 
structive prepossession.  When  rooted  prejudices  have 
abandoned  to  disrespect  every  useful  and  industrious 
profession ;  when  a  nation  thinks  there  can  be  no  dig- 
nity except  in  noble  indolence;  when  even  men  of 
science  themselves,  carried  away  by  public  opinion, 
blush  at  the  useful  applications  made  of  their  discover- 
ies, and  in  such  applications  see  nothing  but  what  they 
call  the  cookery  of  their  sciences ;  it  perhaps  becomes 
necessary  to  grant  favours  altogether  extraordinary  to 
the  industry  which  it  is  necessary  to  create,  to  fix  in- 
cessantly the  thoughts  of  a  too  lively  people  on  the 
career  of  fortune  which  lies  before  them,  intimately  to 
connect  the  discoveries  of  science  with  those  of  art, 
and  to  excite  the  ambition  of  those,  who  have  always 
lived  in  idleness,  by  fortunes  so  brilliant  as  at  length 
to  make  them  think  of  what  may  be  accomplished  by 
their  wealth  and  their  activity. 

It  is  true,  the  mercantile  capital  of  a  nation  is  limited 
in  a  given  time;  and  those  who  dispose  of  it,  always  de- 
siring to  put  it  out  to  the  greatest  advantage,  have  no 
needof  any  new  stimulant  to  augment  it,  or  turn  it  into 
the  channels  where  it  best  produces  profit  But  all  the  capi- 
tal of  a  nation  is  not  mercantile.  Inclination  to  idleness, 
which  public  institutions  have  fostered  among  certain 
nations,  not  only  binds  men,  but  also  fetters  fortunes. 
The  same  indolence,  which  makes  those  people 
lose  their  time,  makes  them  also  lose  their  money.  The 
annual  revenue  of  territorial  fortunes  forms  of  itself 
an  immense  capital,  which  may  be  added  to  or  deducted 
from  the  sum  devoted  to  support  industry.  In  south- 
ern countries,  the  whole  revenue  of  the  nobility  was 
annually  dissipated  in  useless  pomp ;  but  to  recal  the 
heads  of  noble  families  into  activity  has  likewise  been 
found  sufficient  to  give  them  habits  of  economy.  The 
great  French  or  Italian  proprietor,  becoming  manufac- 
turer, has  at  once  given  a  useful  direction  to  the  reve- 
nue of  his  land,  by  adding  his  own  activity  to  that  of 
a  nation  becoming  more  industrious,  and  added  like- 
wise all  the  power  of  bis  wealth,  which  formerly  lay  ua- 
employed. 

The  torpor  of  a  nation  may  sometimes  be  so  great, 
that  the  clearest  demonstration  of -advantages  which 
it  might  derive  from  a  new  species  of  industry, 
shall  never  induce  it  to  make  the  attempt  Example 
alone  can  then  awake  self-interest  French  industry 
has  found,  in  the  single  little  state  of  Lucca,  more  than 
ten  new  branches,  to  employ  itself  upon  with  great  ad* 


vantage  both  for  the  country  and  those  who  engaged  in 
them.  The  most  absolute  liberty  was  not  sufficient  to 
direct  attention  to  these  objects*  The  xeal  and  activity 
of  the  Princess  Eliza,  who  called  into  her  little  aover- 
.  eignty  several  bead  manufacturers,  who  furnished  them 
with  money  and  houses,  who  brought  the  produce  of 
their  shops  into  fashion,  has  founded  a  more  durable 
prosperity  in  a  decaying  city ;  and  restored  to  a  bene- 
ficent activity,  much  capital  and  intellect,  which  but 
for  her  would  for  ever  have  remained  unemployed 

When  government  means  to  protect  commerce,  it 
often  acts  with  precipitation,  in  complete  ignorance  of 
its  true  interests;  almost  always  with  a  despotic  vio- 
lence, which  tramples  under  foot  the  greater  pert  of 
private  arrangements;  and  almost  always  with  an  ab- 
solute forgetfulness  of  the  advantage  of  consumers, 
who,  as  they  form  by  far  the  most  numerous  class, 
have  more  rig ht  than  any  other  to  confound  their  well- 
being  with  that  of  the  nation.  Yet  it  must  not  be  in- 
ferred that  government  never  does  good  to  trade.  It 
is  government  which  can  give  habits  of  dissipation  or 
economy ;  which  can  attach  honour  or  discredit  to  in- 
dustry and  activity  ;  which  can  turn  the  attention  of 
scientific  men  to  apply  their  discoveries  to  the  arts  : 
government  is  the  richest  of  all  consumers;  it  en- 
courages manufactures  by  the  mere  circumstance  of 
giving  them  its  custom.  If  to  this  indirect  influence,  it 
join  the  care  of  rendering  all  communications  easy  ;  of 
preparing  roads,  canals,  bridges;  of  protecting  pro- 
perty, of  securing  a  fair  administration  of  justice  ;  if 
it  do  not  overload  its  subjects  with  taxation ;  if,  in 
levying  the  taxes,  it  adopt  no  disastrous  system,— -it  will 
effectually  have  served  commerce,  and  its  beneficial  in- 
fluence will  counterbalance  many  false  measures,  many 
prohibitory  laws,  in  spite  of  which,  and  not  by  reason 
of  which,  commerce  will  continue  to  increase  under  it. 


CHAP.  V. 


Or   HONEY. 


Wealth  incessantly  circulates  from  producers  to  con*  or  M«i 
sumers,  by  means  of  money.  All  kinds  of  exchange 
are  accomplished  under  this  form,  whether  the  means 
of  producing  wealth  are  transmitted  from  one  proprie- 
tor to  another,  or  when  land  or  moveable  capital  chan- 
ges its  owner,  or  when  labour  is  sold,  or  when  the 
object  destined  to  be  consumed  reaches  the  hands  that 
are  to  use  it.  Money  facilitates  all  these  exchangee ; 
it  occurs  among  the  different  contractors  as  a  thing 
which  all  desire,  and  by  means  of  which  every  one 
may  find  what  he  immediately  requires ;  as  a  thing, 
moreover,  submitted  to  invariable  calculation,  and  by 
means  of  which  all  other  values  may  be  appreciated, 
this  alone  being  their  scale. 

Money  performs  several  functions  at  once :  it  is  the 
sign  of  all  other  values ;  it  is  their  pledge  and  also 
their  measure.  As  a  sign,  money  represents  every 
other  kind  of  wealth ;  by  transmitting  it  from  hand  to 
hand,  we  transmit  a  right  to  all  other  values.  It  is 
not  money  itself,  which  the  day-labourer  requires ;  but 
food,  clothing,  lodging,  of  which  it  is  the  sign.  It  is 
not  for  money  that  the  manufacturer  wishes  to  ex- 
change his  produce,  but  for  raw  materials,  that  he  may 
again  begin  to  work  ;  and  for  objects  of  consumption, 
that  he  may  begin  to  enjoy.    It  is  not  money  which 
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optical  the  capitalist  lends  to  the  merchant  to  profit  by ;  it  it 
onamy.  ^  ^  ^  m^ch^t  wm  purchase  with  this  money, 
immediately  afterwards  ;  for  so  long  as  the  merchant 
keeps  itin  the  original  shape,  he  can  draw  no  advantage 
from  it,  and  his  capital  will  not  begpn  its  course  of 
production  till  the  money  is  out  of  his  hands.  By  an 
abuse  of  language,  which  has  caused  much  error  and 
confusion,  the  words  money  and  capital  have  be- 
come almost  synonymous:  money  indeed  represents  all 
other  capital,  but  it  is  itself  the  capital  of  no  man ;  it  is 
always  Darren  by  nature,  and  wealth  does  not  begin 
to  increase,  till  after  money  has  left  the  hands  of  its 
possessor. 

Money  is  not  only  the  sign  of  wealth,  it  is  also  the 
pledge  of  it  It  not  only  renresents  wealth,  it  contains 
the  worth  of  it.  Like  wealth,  it  has  been  produced  by 
a  labour  which  it  wholly  compensates.  In  work  and 
advances  of  all  sorts  employed  in  extracting  it  from 
the  mine,  it  has  cost  a  value  equal  to  what  it  passes  for 
in  the  world.  It  furnishes  to  trade  a  commodity  which  is 
expensive ;  because,  purchased  like  every  other,  it  is  the 
sole  kind  of  wealth  which  is  not  increased  by  circulation 
or  dissipated  by  enjoyment  It  issues,  still  without  alter- 
ation, from  the  hands  of  him  who  employs  it  usefully, 
and  of  him  who  squanders  it  upon  his  pleasures.  But 
the  high  price  at  which  society  acquires  money,  though 
at  first  view  it  appears  an  inconvenience,  is  precisely 
what  gives  it  the  merit  of  being  an  imperishable  pledge 
for  its  possessors.  As  its  value  was  not  given  by  arbi- 
trary convention,  arbitrary  convention  cannot  take  its 
value  away.  _  It  may  be  more  or  less  sought  after  ac- 
cording as  it  occurs  mora  or  less  abundantly  in  the 
market ;  but  its  price  can  never  deviate  very  far  from 
what  would  be  required  to  extract  an  equal  quantity 
from  the  mine. 

Money,  in  the  last  place,  is  a  common  measure  of 
values.  Before  the  invention  of  money,  it  must  have 
been  very  difficult  to  compare  the  value  of  a  bag  of 
corn  with  that  of  a  yard  of  doth.  Dress  was  equally 
necessary  with  food;  but  the  processes,  by  which  men 
procured  them,  seemed  scarcely  susceptible  of  being 
compared.  Money  has  furnished  a  common  and  inva* 
liable  unity  to  which  every  thing  can  be  referred.  Na- 
tions, who  are  not  acquainted  with  the  use  of  metals, 
have,  nevertheless,  so  felt  the  advantages  of  this  com- 
mon measure  that  they  have  formed  an  ideal  unity  to 
which  they  refer  every  kind  of  value. 

The  important  part  which  money  performs  in  noli* 
tical  economy,  and  the  various  properties  by  which  it 
animates  exchanges,  and  protects  and  serves  to  measure 
them,  explain  the  illusion  which  has  misled,  not  only 
the  vulgar,  but  even  the  greater  part  of  statesmen,  and 
exhibited  this  commodity  in  their  eyes  as  the  efficient 
cause  of  labour,  and  the  creator  of  all  wealth.  It  is  essen- 
tial for  us,  however,  to  pause  here,  that  we  may  both 
display  those  errors  in  a  dear  point  of  view,  and  firmly 
demonstrate  the  principles  which  follow.  In  the 
epoch  of  dvilisation,  at  which  we  are  arrived,  no  labour 
can  be  accomplished  without  a  capital  to  set  it  in  mo- 
tion ;  but  this  capital,  though  dmost  constantly  repre- 
sented by  money,  is  yet  quite  a  different  thing.  An 
increase  of  the  national  capital  is  the  most  powerful 
encouragement  to  labour  ;  but  an  increase  in  the  cir- 
culating medium  has  not  of  necessity  the  same  effect 
Capitals  co-operate  powerfully  in  the  annua]  reproduc- 
tion of  wealth,  giving  rise  to  an  annual  revenue;  but 
money  continues  barren,  and  gives  rise  to  no  revenue. 
Indeed,  the  competition  between  those  capitals  which 
are  offered  to  accomplish  the  annual  labour  of  the  na- 
tion, forms  the  basis  for  the  interest  of  money;  but  the 


greater  or  less  abundance  of  the  circulating  medium    PoHtkal 


has  no  influence  in  the  fixing  of  this  interest 

Painful  experience  has  shown  all  the  inhabitantsof  Eu- 
rope what  a  dearth  was,  and  a  period  of  general  penury 
among  a  dvilized  people.  At  these  mournful  epochs, 
every  one  has  heard  it  a  hundred  times  observed,  that 
it  was  not  corn  or  food  which  was  wanting,  but  money. 
Indeed,  vast  magazines  of  corn  have  often  remained 
full  till  the  next  harvest;  those  provisions,  if  propor* 
tionably  shared  among  the  people,  would  have  al- 
most always  been  sufficient  for  their  support;  but 
the  poor,  having  no  money  to  offer,  were  not  able  to 
"buy  them;  they  could  not,  in  exchange  for  their  labour, 
obtain  money,  or  at  least  enough  of  it,  to  subsist 
Money  was  wanting,  natural  wealth  superabundant 
What  phenomenon  could  appear  more  proper  to  con- 
firm the  universal  prejudice  which  looks  for  wealth  in 
money,  not  in  consumable  capital? 
.  But  the  money,  which  is  wanting  in  a  time  of  scar- 
city, is  the  wage  offered  to  the  workman  to  make  him 
labour ;  the  wage,  by  means  of  which,  he  would  have 
purchased  a  subsistence.  The  workmen  never  labour, 
except  when  some  of  those  who  have  accumulated  ca» 
pitals,  or  in  other  words,  the  fruit  of  preceding  labours, 
can  profit  from  those  capitals,  by  furnishing  on  one 
hand,  the  raw  material,  on  the  other,  a  subsistence  for 
the  artisan.  Labour  cannot  be  carried  on  so  as  to  pro* 
duce  any  material  fruit,  any  fruit  capable  of  becoming 
wealth,  without  raw  materials  on  which  to  operate; 
the  workman  cannot  labour  without  food  to  support 
him ;  and,  therefore,  every  kind  of  labour  is  impossible 
without  a  capital  previously  existing  in  objects  of  con- 
sumption to  furnish  his  materials  and  his  wages;  and, 
if  the  workman  himself  lay  out  these  advances,  it  is 
because  he  combines  for  this  little  object  the  two  char* 
acters  of  capitalist  and  artisan. 

As  the  workman  requires  a  capitalist,  so  the  capital- 
ist requires  workmen ;  because  his  capital  will  be  un- 
productive, if  it  continue  idle;  and  the  revenue  which 
he  expects  and  has  to  live  upon,  springs  from  the  labour 
which  he  causes  to  be  executed.  Hence,  whenever  he  is 
occupied  in  a  productive  enterprise,  he  employs  all  hia 
capital  in  causing  labour,  and  leaves  no  part  of  it  im 
idleness.  If  he  is  a  cloth-maker,  and  has  devoted  ten 
thousand  pounds  to  his  manufacture,  he  does  not  stop 
till  his  ten  thousand  pounds  are  done,  and  he  no  longer 
has  new  sums  to  employ  in  the  operation.  If  it  be 
then  asked  why  he  stops,  he  will  answer,  like  the  work- 
man, that  money  is  wanting,  that  money  does  not  cir- 
culate.      * 

It  is  not,  however,  money  which  is  then  wanting 
any  more  than  in  the  former  case;  it  is  consumption  or 
the  consumer's  revenue.  On  commencing  his  manu- 
facture, the  capitalist  studied  to  adjust  it  to  the  demand; 
and  he  reckoned  that  as  soon  as  his  cloths  should  be 
ready,  they  would  be  purchased  by  consumers,  whose 
money,  the  sign  of  their-  revenue,  would  replace 
his  capital,  and  become  the  sign  of  subsistence  to 
new  workmen,  to  whom  he  would  pay  new  wages. 
It  is  not  money  which  the  consumer  is  in  want  of,  but 
revenue.  Some  have  had  inferior  harvests  this  year ; 
some  have  gained  a  smaller  interest  on  their  capitals,  a 
smaller  share  on  the  annud  reproduction  of  the  fruits 
of  industry ;  others,  who  have  no  inoome  but  what 
arises  from  their  labour,  have  not  found  employment ;  or 
else  the  whole  three  daases  are  not  poorer  than  they 
were,  but  the  manufacturer  had  imagined  them  to  be 
richer,  and  regulated  his  production  according  to  an 
income  which  does  not  exist 

Income,  of  which  we  have  seen  all  the  different 
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Political  sources  in  the  second  chapter,  if  a  material  and  con- 
Bconom/.  sumable  thing;  it  springs  from  labour;  it  is  destined 
"  "  for  enjoyment ;  it  is  exactly  of  the  same  nature  with 

the  advances  in  wages  and  raw  material,  laid  out  by  the 
manufacturer ;  and  money  is  but  the  sign  and  the  mea- 
sure of  it  The  capital  it  should  replace  is  also  com- 
posed of  material  objects,  destined  for  consumption, 
and  incessantly  renewed.  Money  serves  but  to  repre- 
sent it,  and  always  forms  the  smallest  part  of  each  mer- 
chant's funds.  We  have  supposed  the  cloth-maker  to 
^possess  L.  100,000;  but,  if  half  this  sum  is  employ- 
ed in  fixed  capitals,  it  will  be  sufficient,  if  his  sale 
amount  weekly  to  L.1200,  to  give  him  in  the  shape  of 
interest  and  profit  20  per  cent  on  his  circulating  ca- 
pital, and  to  allow  L.1000  weekly  in  money  to  main- 
tain an  annual  production  of  L.60,000 ;  so  that  he  ne- 
ver possesses  in  cash  more  than  the  fiftieth  part  of  his 
circulating  capital. 

An  increase  of  the  national  capitals  is  the  most 
.powerful  encouragement  of  labour ;  either  because  this 
augmentation  presupposes  an  augmentation  of  income, 
,and,  consequently,  of  means  of  consumption ;  or  be- 
cause these  capita^  not  being  profitable  to  their  pro- 
prietor, except  as  they  are  employed,  each  capitalist  in- 
cessantly endeavours  to  create  a  new  production  by 
their  means.  In  distributing  them  to  his  workmen,  he 
gives  to  those  workmen  a  revenue  which  enables  them 
to  purchase  and  consume  the  preceding  year's  produc- 
tion; and  he  sees  those  capitals  return  increased  by  the 
revenue,  which  he  is  to  expect  from  them  in  the  follow- 
ing year's  production.  But  though  he  distributes  and 
afterwards  recovers  them,  by  means  of  the  circulating 
medium  which  serves  far  all  exchanges,  it  is  not  the 
circulating  medium  which  forms  the  essential  requisite  in 
his  operation.  The  same  cloth-maker,  labouring  each 
year  on  an  equal  quantity,  sends  2400  pieces  of  cloth 
to  the  market,  which  have  been  valued  at  L.60,000,  or 
L.25  a-piece.  He  exchanges  400  pieces  for  such  objects 
of  consumption  as  are  needed  to  supply  the  wants,  the 
enjoyments,  the  luxuries  of  himself  and  family.  He  ex- 
changes 2000  pieces  for  the  raw  materials,  and  the  la- 
i)aur  which,  within  the  year,  are  to  reproduce  an  equal 
quantity;  and  thus  next  year,  and  every  following  year, 
he  will  have,  as  before,  2400  pieces  to  exchange  on 
the  same  conditions.  His  capital,  equally  with  his  re- 
venue, is  actually  in  cloths,  not  in  money;  and  the 
perpetual  result  of  his  commerce  is  to  exchange  cloth 
against  cloth. 

If  the  consumption  of  cloth  is  increased,  if  by  this 
means  his  trade,  in  place  of  comprehending  2400 
pieces  annually,  comprehends  3000,  more  labour  will, 
no  doubt,  be  ordered  by  him  and  executed  by  his 
workmen;  but  if  the  money  alone  is  increased,  and 
not  the  consumption  or  the  income  which  determines 
it,  labour  and  production  cannot  increase.  Let  us  take 
separately  each  one  of  his  customers,  as  he  calls  them. 
There  is  not  one  of  them  who  does  not  levy  a  greater 
or  a  smaller  portion  of  his  income  in  kind,  but  all  may 
arrange  matters  so  as  to  receive  the  whole  of  it  in 
money.  They  are  not,  however,  more  rich  on  this  ac- 
count ;  they  will  not  be  at  more  expence ;  they  will 
not  buy  more  doth  from  him,  and  his  trade  will  expe- 
rience no  kind  of  augmentation.  What  happens  to  in- 
dividuals may  equally  happen  to  nations.  The  reve- 
nue of  a  country,  or  the  sum  total  of  profits  arising 
from  the  different  kinds  of  labour  amounted,  we  shall 
say,  last  year,  and  this  year  to  fifty  millions ;  but  last 
year  the  country  levied  all  its  profit  in  goods,  in  mer- 
chandise destined  for  its  consumption ;  this  year,  from 


some  mercantile  circumstance,  some  arrangement  of  Frfi* 
exchanges,  H  has  levied  the  fourth,  the  third  part,  in  Eeoct4 
money  imported  through  the  frontiers.  It  is  neither 
richer  nor  poorer,  for  this  alteration ;  its  consumption 
will,  as  formerly,  be  fifty  millions ;  and  with  regard  to 
the  money  imported,  apparently  its  industry  required 
this  money,  otherwise  it  will  be  again  exported.  To 
increase  the  circulating  medium  of  a  country,  without 
increasing  its  capital,  without  increasing  its  revenue, 
without  increasing  its  consumption,  is  to  do  nothing  for 
its  prosperity,  nothing  for  the  encouragement  of  labour. 
Since  no  labour  can  be  accomplished  without  a  capi- 
tal to  set  it  in  motion;  since  no  reproduction  of  wealth 
can  take  place  without  raw  materials  for  the  work,  and 
subsistence  for  the  workmen,  it  follows  Chat  the  fur- 
nisher of  those  wages  and  materials  has  taken  the  most 
intimate  share  in  the  reproduction ;  he  is  in  a  great  de- 
gree the  author  of  its  profits,  and  has  the  most  evident 
right  to  participate  m  them.  But  he  who  lends  a 
capital  lends  nothing  else  but  those  wages  and  raw  ma- 
terials represented  by  money.  He  lends  a  thing  emi- 
nently productive,  or  rather  the  only  one  which  la 
-productive ;  for  since  all  wealth  proceeds  from  labour, 
and  all  labour  is  put  in  motion  by  its  wage,  he  lends 
labour  itself,  or  the  first  cause  of  production  in  all  kinds 
of  wealth.  Hence,  whenever  an  odious  sense  has 
been  attached  to  the  word  usury,  meaning  by  it 
any  kind  of  interest  paid  for  the  use  of  a  sum  of 
money,  under  pretext  that  as  money  produced  no 
fruit,  there  could  be  no  lawful  share  of  profit,  where 
there  was  no  profit ;  in  this  case,  an  absurd  distinction 
has  been  formed.    There  was  just  as  much  reason  to 

Srohibit  the  renting  of  land,  or  the  wages  of  labour, 
ecause  without  a  capital  to  put  land  and  labour  in 
exercise,' both  would  remain  unfruitful. 

Theologians,  Jiowever,  were  right  in  saying  that 
gold  and  silver  were  barren  by  nature :  they  are  barren 
so  long  as  kept  in  their  own  shape;  they  cease  to  be  bar- 
Ten,  the  instant  they  become  the  sign  of  another  kind  of 
wealth,  which  is  emphatically  productive.  Theolo- 
gians, if  they  determined  to  abide  by  the  single  principle 
on  which  their  prohibition  was  founded,  should  have 
been  contented  with  declaring  usury  criminal,  every 
time  the  lender  obliged  the  borrower  to  keep  the  de» 
posh  in  its  primary  form,  locked  up  in  a  strong  box, 
from  the  moment  of  borrowing  to  that  of  payment  For 
it  is  quite  certain  that  money,  whilst  locked  up,  pro- 
duces no  fruit;  and  neither  borrower  nor  lender  can  get 
good  of  it  except  by  parting  with  it 

But,  if  money  is  of  itself  barren ;  if  it  produces  no 
fruit  but  in  so  far  as  it  is  the  sign  of  other  values,  then 
it  is  evident  that  no  good  can  be  done  by  multiplying 
the  sign  and  not  the  thing.  It  is  true,  if  you  multiply 
the  sigh  in  a  single  country,  you  give  this  country  the 
means  of  commanding  the  thing,  provided.that  thing  be 
found  in  any  other  country;  but  when  you  multiply  the 
sign  in  all  countries  at  once,  you  do  nothing  for  any. 
At  present,  there  exists  such  a  proportion  between  tie 
sign  and  the  thinp,  that  a  pound  sterling  is  worth  a 
bag  of  corn;  but  if,  by  the  stroke  of  a  magic  red,  yoa 
should  instantly  double  all  the  money  in  the  world, 
since  every  thing  to  be  obtained  in  exchange  would 
continue  the  same,  two  pounds  in  place  of  one  would 
be  required  to  represent  a  bag  of  corn;  The  quantity 
of  corn  consumed  by  a  workman  in  food  would  not  be 
altered,  consequently  his  wage  must  be  doubled.  With 
twice  as  many  guineas,  exactly  the  same  work  would 
be  done,  and  nothing  would  be  changed  but  names  and 
numbers* 
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ttical       .Capitalists  require  their  capital  to  be  employed,  that  remain  the  same,  and  the  tale  of  interest  wilt  not  be  af-  Pottticai 

uomy.  it  may  gain  a  revenue  ;  ana  henoe  they  offer  it  for  a  fected.                                                                              Economy. 

'  certain  price,  to  such  as  wish  to  cause  labour;  work-  Upon  these  principles,  it  is  easy  to  see  how  mines  of  -^  ^ 

men,  on  the  other  hand,  and  those  who  employ  work-  silver  and  gold  do  not  enrich  a  nation  more  than  any 

men,  have  need  of  capital  for  their  labour;  and,  after  other  kind  of  industry.    The  precious  metals  drawn 

reckoning  up  the  profit  expected  from  it,  they  offer  a  from  the  mine  are  goods  purchased,  like  all  other  goods, 

certain  share  of  their  advantage  to  capitalists.    The  at  the  price  of  labour  and  capital.    The  opening  of  the 

necessities  of  money-lenders  and  of  money-borrowers  mine,  the  construction  of  its  galleries,  the  establishment 

come  thus  to  a  state  of  equilibrium  in  all  markets;  of  refinin&furnaces,  require  large  advances,  independ* 

those  classes  of  men    agree  upon    a  medium  rate,  ently  of  the  labour  by  which  the  ore  is  drawn  from 

The  regulator  of  their  bargain  is  always  the  quantity  the  bowels  of  the  earth.    This  labour,  and  its  fruits, 

of  labour  required  by  consumers,  compared  with  the  may  be  exactly  paid  by  the  metal  produced,  and  the 

quantity  of  capital,  representing  raw  materials  and  state  will  gain  by  the  operation,  as  by  any  other  menu* 

wages,  to  be  disposed  of  in  executing  this  labour.    If  facture.    But,  in  general,  the  profits'  of  mines  are  irre-  , 

the  want  is  great,  and  the  means  of  labour  small,  the  golar.  As  the  head  prise  in  a  lottery  seduces  gamesters, 

interest  of  money  will  be  considerable-;  if,  on  the  con-  an  unlooked  for  advantage  encourages  miners  to  con* 

trary,  there  is  much  capital  in  circulation,  and  little  tinue  their  exertions,  although  the  usual  returns  be  in- 

employment  for  it,  interest  will  be  very  low.    It  must  ferior  to  those  obtained  by  any  other  kind  of  industry ; 

always  be  regulated  by  what  is  called  the  quanti-  and  nearly  all  of  them  are  ruined,  just  like  gamesters, 

2  of  money  offered  in  the  market,  because  money  is  because  they  were  at  first  suceessftih 

e  sign  of  capital,  though  not  capital  itself.    Far  from  From  theqe  principles,  we  may  also  conclude,  that 

being  augmented  by  the  magical  increase  of  money  the  blame  so  frequently  imputed  to  Frederic  II.  and 

above  alluded  to,  capital  would  not  even  be  increased  the  Canton  of  Berne,  for  having  hoarded  up  and  witbv 

by  the  arrival  of  money  in  great  abundance  at  a  parti-  drawn  from  the  country  a  large  portion  of  the  natu- 

cular  place  of  trade,  without  losing  any  thing  of  its  ral  circulating  medium,  is  without  foundation.    By 

value  v\  comparison  with  the  things  it  purchases ;  and  saving  a  part  of  their  expences,  they,  of  course,  in  some 

no  change  in  the  rate  of  interest  would  result  from  this  degree,  diminished  consumption  and  reproduction ;  by 

circumstance.  preserving  some  millions  in  their  coffers,  they  in  some* 

Nearly  all  the  circulating  capital  of  each  manuiaotur-  degree  diminished  the  circulating  capital:    but  the- 

er  and  trader  is  successively  presented  to  him  under  money  locked  up  by  them  was  soon  replaced  by  other 

the  shape  of  money,  in  its  return  from  the  buyer  to  the  money,  which  the  country  purchased ;  and,  besides,  die 

seller ;  but  the  part  of  hia  funds,  which  a  merchant  ac-  whole  circulating  medium  of  a  nation  ia  so  small,  com* 

tuallv  has  in  money,  forms,  in  ordinary  cases,  but  a  small  pared  with  its  whole  circulating  capital,  that  such  a 

portion  of  the  capital  employed  in  his  commerce;  an  in*  void  can  never  be  considered  aa  a  national  misfortune, 

finitely  greater  portion  being  kept  in  its  original  state  or  counterbalance  the  immense  advantage  of  possessing 

in  his  own  warehouses,  or  in  those  of  his  debtors.    On  a  fund  ready,  without  new  sacrifices,  at  the  moment  of 

the  other  hand,  it  ia  almost  always  in  the  power  of  want 

each  merchant  instantaneously  to  augment  the  quanti-  Front  confounding  money  with  capital,  has  arisen 

ty  of  money  at  his  disposal,  by  selling  his  goods  at  a  the  general  mistake  of  attempting  to  increase  the  ne- 

less  profit*  or  by  discounting  the  debts  which  are  owed  tional  capital  by  a  fictitious  capital,  which,  not  having 

him.    In  this  way,  he  has  money  when  he  pleases,  been  created  by  an  expensive  labour,  is  not,  like  gold 

without  being  richer;  the  money,  far  from  adding  to  or  silver,  a  pledge  of  the  values  it  represents;  and 

his  capital,  is  purchased  with  it     If  such  operations  which,  after  having  delighted  nations  with  the  illusions 

are  performed  at  one  time  by  several  merchants  in  the  of  wealth,  has  so  frequently  left  them  in  ruin, 

aame   town,  that  town    purchases    money  from  its  It  will  be  more  easy  to  follow  the  operation,  by  which 

neighbours ;  if  by  a  great  number  of  French,  English,  so  many  states  in  our  time  have  endeavoured  to  replace 

or  German  merchants,  we.  say  that  France,  England,  their  money  by  paper,  if  we  previously  direct  our  atten* 

or  Germany  purchases  money.    There  will,  in  reality,  tion  to  the  manner  in  which  one  of  the  most  ancient 

be  found  much  more  in  the  markets  to  make  payments  trading  cities  of  France  made  a  few  crowns  perform' 

with ;  guineas  will  be  much  more  abundant ;  but  there  the  functions  of  a  considerable  circulating  medium.  At 

will  be  neither  more  nor  fewer  deposits  offered  to  lend,  Lyons,  it  was  agreed  upon  in  trade,  that  all  payments 

and  the  rate  of  interest  will  not  be  any  way  affected  should  take  place  only  at  four  fixed  periods,  quarterly. 

by  the  change.  Such  as  are  acquainted  with  the  move*  During  the  three  days  which  the  payments  took  up,  all 

menu  of  trading  places,  know  well  that  guineas  may  the  accounts  of  the  city  were  settled  at  once.    Each,  at 

abound  in  them  while  capitals  are  scarce,  or  guineas  the  same  period,  had  much  to  receive  and  much  to  pay. 

be  scarce  while  capitals  abound.  But,  on  the  days  immediately  preceding  the  payments, 

It  is  a  gross  error,  then,  to  believe  that,  in  all  cases,  all  the  met  chants  used  to  meet  on  the  exchange,  to  make 

a  considerable  importation  of  the  circulating  medium  what  they  called  viremens;  in  other  words,  to  assign 

will  make  the  rate  of  interest  fall*  or  an  exportation  one  to  another  such  sums  as  would  settle  their  accounts, 

make  it  rise.  'Money  is  a  kind  of  wealth ;  and,  like  A  owed  B,  who  owed  G,  who  owed  D,  who  owed  E, 

any  other  kind  of  wealth,  it  forms  part  of  the  circa-  himself  indebted  to  A ;  and  the  five  accounts  were* 

lating  capital    If  the  money  imported  ia  a  gift,  or  a  settled  without  any  payment.    If  E  was  not  indebted 

tribute  j  if  it  coats  nothing  to  the  nation,  it  will  certain-  to  A,  it  was  agreed  that  A  should  pay  E,  and  the  other 

ly  augment  its  circulating  capital,  and  must  certainly  four  were  acquitted  by  a   single  payment    Every 

contribute  to  lower  the  rate  of  interest  on  the  spot ;  but  merchant  bought  but  to  sell  again ;  received,  therefore, 

the  same  sums  paid  to  the  nation  in  goods  would  equal-  but  to  pay ;  and  if  those  assignments  were  extended  to 

ly  contribute  to  that  end.    If,  on  the  other  hand,  this  their  utmost  limits,  one  single  sum  of  ten  thousand 

money  baa  been  purchased  with  any  other  portion  of  pounds  would  probably  settle  all  the  transactions  of  a 

the  capital,  in  that  case  the  sum  total  of  the  latter  will  city,  though  these  amounted  to  several 
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Political       Bat  all  mutual  debts  are  not  equal,  and  bankruptcies    of  trade,  to  provide  for  the  enterprises  oF  agriculture, .  Pofu 
Bconqmy.  occasion  difficulties,  and  sometimes  errors  in  the  assign-    to  set  labour  everywhere  in  motion,  to  increase  the  ge-  °~ — 
A  roents.    The  invention  of  banks  has  supplied  this  defi-    neral  capita),  and  redouble  the  activity  of  industry; 
ciency.    The  Bank  of  Amsterdam  is  a  kind  of  open  bar,        Governments,  on  their  side,  imagined  that  in  banks 
where  assignments  may  constantly  be  made.    Every    they  had  found  an  open  mine,  from  which  they  might 
trader  pays  or  receives,  by  a  line  which  is  written  •  draw  at  discretion.    At  each  new  season  of  need,  they 
down  in  the  Bank's  books  on  the  debtor  or  creditor  side    struck  new  bank-notes.    But  they  Boon  perceived,  with 
of  his  account,  without  any  money  being  disbursed,    astonishment,  that  notes  were  no  longer  received  with 
Among  merchants,  who  have  all  an  open  credit  with    the  same  confidence,  an<l  were  speedily  carried  back  to 
the  Bank,  the  operation  of  the  book-Keeper  supplies    the  bank  for  payment ;  and  next,  as  their  custom  gene- 
with  the  utmost  ease  that  of  cashier ;  and  no  difference    rally  is,  they  substituted  their  authority  for  the  nature  of 
of  amount,  or  day  of  payment,  prevents  sums  from    things.    They  refused  payment  on  demand,  but  they 
being  reciprocally  balanced.  ordered  each  citizen  to  receive  as  ready  coin,  those 

A  bank  like  that  of  Amsterdam,  however,  is  of  use  notes  which  had  thus  become  paper  money;  and  they 
only  to  such  as  have  a  current  account  in  it.  Many  trad-  authorized  every  debtor  to  pay  bis  aecounts  with  it. 
ers  may  have  no  account;  and  few  or  none  who  are  not  The  circulation  of  paper  money  became,  in  a  short 
traders  ever  have  any,  though  called,  as  well  as  others,  time,  nothing  less  than  a  general' bankruptcy.  Not- 
to  pay  and  to  receive.  To  extend  the  advantage  of  as-  withstanding  all  the  orders  of  government,  paper  fell 
signmentsalsotothebusinessofsuch  persons,  those  note-  every  day  in  its  proportion  to  silver  or  to  goods.  The 
banks  were  invented  which  have  since  become  so  com-  bearers  of  it,  feeling  that  they  had  no  pledge  for  the 
mon  in  all  parts  of  Europe.  Their  notes  are  assignments  values  the  sign  of  which  they  were  always  presenting, 
on  the  bank,  payable  to  the  bearer  on  demand,  Each,  by  dreaded  lest  the  paper  should  undergo  a  new  deteriora- 
combining  several  notes,  may  make  his  odd  payments  tion  in  their  hands,  and  made  haste  to  get  rid  of  it. 
himself ;  and  hence  it  is  generally  most  convenient  for '  Each  lost  and  caused  loss,  each  having  no  longer  aov 
him  to  transmit  them  to  others,  as  he  received  them,  common  measure  of  value,  became  unable  to  distinguish 
without  having  drawn  any  money ;  and  even  though  the  gain  from  the  loss  of  his  bargain,  and  alwaj*  selling 
each  may  require  payment  at  his  pleasure,  no  one  with  advantage,  he  ended  in  ruin.  During  this  time, 
thinks  of  it,  just  because  each  feeling  that  he  may  do  coin  disappeared,  goods  themselves  were  exported  from 
it  any  time,  feels  always  that  it  will  be  soon  enough  the  country  without  giving  any  return;  and  the  expe- 
afterwards.  client,  which  promised  to  create  immense  wealth,  pro- 

Up  to  that  period,  banks  had  done  nothing  but  aim-    duced  nothing  but  ruin  and  confusion, 
plify  payments,  and  save  the  employment  of  money,  and        A  fatal  error  had  led  to  all  these  misfortunes.     It 
render  circulation  easy  with  a  smaller  sum  than  would    was  imagined  that  credit  had  the  power  of  creating 
otherwise  have  been  required.     But  some  one  must    wealth ;  whilst,  in  fret,  credit  never  creates  any  thing, 

front  by  this  saving.    In  arranging  the  assignments  at    but  merely  borrows  with  one  hand  to  lend  with  the 
»yons,  each  profited  according  to  bis  share  in  trade ;    other  that  wealth,  which,  to  be  of  use,  must  have  pre- 
each  needed  to  have  money  in  his  coffers  only  four  times    viously  existed  in  the  state.  Paper  money  can  be  substi- 
yearly,  for  three  days.    He,  of  course,  gained  inter-    tuted  only  for  the  metallic  money  already  in  existence;  it 
est  for  the  remaining  S53  days ;  and  as  those  assign-    is  the  value  of  this  which  it  borrows.   The  banker,  who 
ments  simplified  all  his  operations,  a  smaller  sum  per-    finds  credit,  acquires  the  power  to  dispose  of  a  part  of 
formed  for  him  the  office  of  a  greater.     When  banks    the  currency  equal  to  the  paper  he  emits.  If  he  m  rea- 
were  established,  it  was  they  that  profited  by  this  sav-    lity  withdraw  part  of  the  currency  from  circulation, 
ing  of  money.    They  received  interest,  not  for  the    his  paper  will  remain  there ;  if  he  does  not  withdraw  it, 
money  really  given  by  them,  but  for  the  money  which    others  will  withdraw  it  for  him,  the  instant  it  becomes 
every  bearer  of  notes  had  it  in  his  power  to  demand    superfluous.     But,  if  this  currency  was  not  in   cir- 
from  them  at  a  moment's  notice.    This  interest  of   culation  at  the  moment  when  his  bank-notes  were  emit- 
notes  reckoned  equal  to  gold,  was  a  pure  advantage  for    ted,  he  could  not  borrow  it.    In  that  case,  by  giving 
bankers ;  since  the  money  promised,  far  from  being    forced  circulation  to  his  paper,  he  depreciates  not  only 
drawn,  had  not  even  remained  at  the  bank,  where  it    this  paper,  but  all  that  was  already  in  the  hands  of  the 
would  have  been  barren.    Bankers,  reckoning  on  the    public. 

confidence  of  the  public,  had  caused  it  to  labour,  and  The  money  of  a  country  has  a  determinate  relation 
recalled  it  for  their  payments  only  as  they  needed  to  the  wealth  of  that  country,  and  to  the  activity  with 
it  which  its  wealth  circulates.    The  same  guineas  serve, 

It  was  by  discount  on  such  of  the  proceeds  of  in  the  course  of  a  year,  for  a  great  number  of  different 
trade  as  were  payable  at  long  dates,  that  banks  bargains;  yet  still  there  is  a  necessary  equation  between 
pushed  their  notes  into  circulation.  They  requir-  the  mass  of  values  sold,  and  the  sum  of  guineas  which 
ed  an  interest  for  exchanging  their  paper  against  serves  to  pay  them,  multiplied  by  the  rapidity  of  the 
that  of  trade,  because  theirs  was  exigible  at  sight,  circulation.  If  too  many  guineas  exist  in  the  country  for 
though  it  was  not  really  paid  before  the  other.  The  the  wants  of  the  circulation,  this  is  not  a  reason  why 
discount  required  by  the  bank  served  to  introduce  the  person  holding  them  in  his  coffers  should  keep 
the  interest  of  money,  and  to  regulate  it  in  the  place,  them  longer  than  he  has  occasion  so  to  do.  All  useless 
Bankers,  in  virtue  of  their  credit  alone,  seemed  to  have  stagnation  would  be  so  much  interest  lost  for  him  ;  and, 
capitals  of  almost  immense  extent  to  offer  in  the  ser-  therefore,  he  continues  still  to  give  them  circulation, 
vice  of  merchants.  Credit  soon  appeared  to  have  a  and  some  one  is  always  at  hand,  who,  not  finding  any 
creative  power,  and  speculators,  persuaded  that  by  emit-  profitable  use  to  make  of  them  in  the  country,  takes 
ting  a  bank  one,  they  added  as  much  to  the  public  them  out  of  it  If  exportation  is  forbidden,  a  greater 
wealth  as,  by  importing  an  equal  sum  of  money,  deli-  mass  of  idle  guineas  will  be  kept  within  the  country, 
vered  their  minds  to  dreams,  dangerous  for  themselves,  till  the  loss  of  those  unable  to  employ  them  be  great 
and  for  the  states  that  gave  ear  to  them.  They  pro-  enough  to  pay  the  risk  of  smuggling.  If  precautions 
poaed  the  establishment  of  banks  to  multiply  the  funds    are  so  well  taken  that  exportation  is  entirely  impos- 
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tieal  table,  the  whole  money  emulated  in  the  country  will 
iomy.  fij  1  in  value  till  it  be  reduced  to  the  equation  which  it 
cannot  pas*,  that  is,  to  the  numerical  value  of  all  the 
•ales  and  payments  made  within  the  year,  divided  by 
the  rapidity  of  circulation. 

In  like  manner,  if  the  money  of  a  country  is  not 
sufficient  for  its  circulation,  the  country  will  purchase 
money  in  exchange  for  some  one  of  the  values  it  pos- 
sesses, just  as  it  would  have  purchased  any  other  kind 
of  goods.  It  is  not  the  balance  of  trade  which  can 
make  money  enter  or  leave  a  country.  This  balance  is 
completely  illusory,  for  it  is  not  true  that  nations  set* 
tie  their  accounts  with  each  other.  On  the  contrary, 
indeed,  it  often  happens  that  one  is  constantly  a  bor- 
rower, the  other  constantly  a  lender.  And,  the  credit 
sales  of  the  most  commercial  being  renewed  from  year 
to  year, — before  the  first  debt  is  extinguished,  a  second 
is  already  contracted,  which  is  followed  by  a  third ; 
and  though  each  is  paid  in  its  turn,  the  purchaser  may, 
nevertheless,  perpetually  remain  debtor  to  his  seller. 
Thus,  sales  on  credit  form  a  capital  which  may  either 
increase,  or  be  reimbursed  in  the  inverse  sense  of  other 
commercial  speculations. 

Abstracting  all  that'  concerns  these  credits,  which 
modify  more  than  three-fourths  of  its  commercial  spe- 
culations, the  purchases  of  a  nation  would  be  exactly 
balanced  by  its  sales ;  because  it  is  as  impossible  for  the 
one  always  to  purchase,  and  find  the  source  of  a  per- 
petual draining  of  money,  unless  it  work  at  mines,  as 
for  the  other  to  sell  always,  and  find  an  employment  for 
a  perpetual  importation  of  coined  metal.  Money  is 
imported,  and  exported  from  one  nation  to  another,  not 
because  it  pays  their  accounts,  but  because  the  one 
having  need  of  it,  sells  its  goods  cheaper,  till  it  has  ac- 
quired enough ;  and,  because  the  other  having  more 
than  enough  for  its  circulation,  buys  dearer,  or  gives  a 
greater  Quantity  of  guineas  for  the  same  quantity  of 
goods,  tiU  the  equilibrium  is  re-established. 

But  as  the  emission  of  any  sum  in  bank  notes  sup- 
plies the  place  of  an  equal  sum  of  money,  the  latter  is 
immediately  withdrawn  from  circulation  and  sold  in 
foreign  countries.  So  long  as  there  remains  any  coin 
to  be  exported,  credit  may  repeat  its  operation  and 
create  new  bank  notes ;  when  there  is  no  more  coin  to 
export,  the  paper  money  will,  of  itself,  diminishing  in 
value,  seek  tne  proper  equation ;  and  to  whatever  nomi- 
nal sum  its  fabrication  may  be  carried,  it  will  never 
sell,  in  the  total  amount,  for  any  thing  more  than  the 
pre-existing  total  amount  of  money  which  it  replaces. 

CHAP.  VI. 


OF  TAXATION. 


Thi  primary  object  of  political  economy  is  the  de- 
velopment of  national  wealth ;  but  the  object  of  all  go- 
vernments, since  they  began  to  bestow  any  attention 
on  this  subject,  has  been  to  participate  in  this  wealthy 
and  to  acquire  the  disposal  of  a  greater  share  of  the 
nation's  annual  revenue.  The  ever-increasing  neces- 
sities of  governments,  and  the  excessive  expence  of 
wars,  have  forced  princes  to  load  their  people  with  the 
weightiest  possible  yoke.  Taxation,  of  itself  always 
an  object  or  repugnance  to  the  subject,  has  become  a 
nearly  intolerable  burden ;  the  question  is  no  longer 
how  to  make  it  easy  ;  it  is  not  to  do  good,  but  to  do  the 
least  possible  evil,  that  all  the  efforts  of  governments  in 
this  respect  are  limited. 

Quesnay*s  sect  of  economists,  who  discovered  in  the 
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net  revenue  of  land  the  solitary  source'  of -wealth,  might  Politic*! 
also  believe  in  the  advantage  of  a  solitary  species  of  Economy. 
taxation.    They  .rightly  observe,  that  government,  in  ' 

justice,  ought  to  apply  to  him  who  is  destined  to  pay 
the  tax  in  the  long  run ;  because,  if  this  tax  is  paid  by 
one  citizen,  reimbursed  by  a  second,  who  again  is  re- 
imbursed bv  a  third,  not  only  will  there  be  three  par* 
sons  instead  of  one  incommoded  by  this  payment,  but 
the  third  will  be  so  much  the  more  incommoded,  as  it 
will  be  necessary  for  him  to  indemnify  the  preceding 
two  for  their  advances  of  money.  Upon  the  same  princi- 
ple, the  economists  called  the  tax  which  weighs  on  the 
revenue  of  land  a  direct  tax  ;  to  all  others  they  gave 
the  name  of  indirect,  because  those  taxes  arrive  indi- 
rectly at  the  person  who  pays  them  at  last.  Their  sys- 
tem has  fallen,  their  definitions  are  no  longer  admitted/ 
but  their  denominations  have  remained  in  general  use. : 
We  have  recognised  but  a  single  source  of  wealth, 
which  is  labour;  yet  we  have  not  recognised  but  a 
single  class  of  citizens,  to  whom  the  revenues  produced 
by  labour  belong.  These  are  distributed  among  all  the 
classes  of  the  nation ;  they  assume  all  manner  of  forma, 
and,  therefore,  it  is  just  that  taxation  should  follow 
them  into  all  their  ramifications.  Taxation  ought  to 
be  considered  by  the  citizens  of  a  state  as  a  recom- 
pence  for  the  protection,  which  government,  grants  to 
their  persons  and  properties.  It  is  just  that  all  sup- 
port this,  in  proportion  to  the  advantages  secured  them 
bv  society,  ana  to  the  expences  it  incurs  for  them. 
The  greater  part  of  the  charge  arising  from  social  es- 
tablishments, is  destined  to  defend  the  rich  against 
the  poor  ;  because  if  left  to  their  respective  strength, 
the  former  would  very  speedily  be  stripped.  It  is  hence 
just  that  the  rich  man  contribute  not  only  in  propor- 
tion to  his  fortune,  but  even  beyond  it,  to  support  a 
system  which  is  so  advantageous  to  him ;  in  the  same 
way  as  it  is  equitable  to  take  from  his  superfluity  ra- 
ther than  from  the  other's  necessaries.  Most  public  la- 
bours, most  charges  for  defence,  and  for  the  admini- 
stration of  justice  have  territorial  rather  than  moveable 
property  in  view ;  it  is  hence,  farther  just,  that  the 
landed  proprietor  be  taxed  in  proportion  higher  than 
others. 

After  the  sources  of  income  have  become  various,  it 
cannot  be  supposed  that  a  single  tax  will  reach  them 
all,  unless  it  assume  as  a  basis  this  income  itself,  the 
valuation  of  which,  in  any  form,  would  give  room  to 
the  most  arbitrary  and  vexatious  inquisitions.  The 
tax,  though  single,  would  in  that  case  lose  all/  the  ad- 
vantages of  simplicity.  It  was  better  then,  for  contrir 
butors,  as  well  as  for  government,  to  multiply  taxes, 
that  each  by  itself  might  be  lighter,  and  the  whole 
might  better  reach  every  class  of  persons.  Govern* 
ments  have  therefore  multiplied  partial  taxes.  They 
have  taken  wherever  they  have  found  any  thing  to 
take ;  and  though  flattering  themselves  with  having 
thus  reached  all  their  subjects,  it  would  be  impossible 
for  them  to  appreciate  how  much  is  asked  of  each  class, 
and  consequently  to  maintain  the  proportional  equality 
which  justice  would  have  required.  On  the  other  hand, 
contributors  like  better  to  submit  to  this  heavy  incon- 
venience, than  to  tbeobligations  of  exhibiting  an  ac« 
count  of  their  incomes,  which  often  they,  do  not.  know 
themselves,  and  to  a  division  on  arbitrary  grounds; 
which  mast  frequently  would  be  intolerable.   - 

In  establishing  those  different  taxes,  four  rules  a|i- 
pear  of  essential  importance  for  rendering  each  tax  as 
little  burdensome  as  possible.  Each  citizen  must  can* 
tribute,  if  he  can  do  so,  according  to  the  proportion  xrf 
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Political  his  fortune ;  the  collection  must  not  be  expensive,  that  fear  of  destroying  the  reproduction  of  the  following  hiu 
conomy,  90^^  mMj  0OBi  M  ]jtt]e  to  ^  p^pjg  M  possible,  year.  It  is  not  the  revenue  alone  that  is  tithed ;  but  at  *w3 
beyond  what  it  brings  into  the  treasury  ;  the  term  of  the  same  time  all  the  seed,  the  manure,  the  days  of  ^n 
payment  must  be  suitable  to  the  contributor,  who  labour,  which  have  produced  the  crop :  for  all  this,  the 
night  frequently  be  ruined  by  an  unreasonable  demand  latter  ought  to  restore.  In  good  years,  and  good  soils, 
of  what  he  could  pay,  without  constraint,  if  his  con*  two  sheaves  in  ten  may  represent  all  these  advances : 
venience  were  consulted ;  and,  finally,  the  citizen's  li-  in  bad  years  or  soils,  eight  in  tea  will  scarcely  cover 
berty  must  be  respected,  that  so  he  may  not  be  expos-  them ;  it  is  not  very  rare  even  that  the  who*>e  crop  is 
ed  otherwise,  than  with  extreme  caution,  to  the  inspec-  insufficient  to  pay  the  expences.  Tithes,  however,  are 
tion  of  revenue-officers,  to  the  dependent,  and  all  the  equally  levied  in  all  those  cases ;  from  the  first  they  take 
vexatious  measures  too  often  connected  with  the  levying  an  eighth  part  of  the  land  revenue ;  from  the  second 
of  taxes.  a  half;  from  the  third,  which  is  nothing,  they  take  a 

Among  the  taxes  that  reach  with  any  equality  all  portion  of  the  capital  destined  to  produce  the  follow- 
classes  of  contributors,  some  are  proportioned  to  the  in-  iny  crop ;  and  their  inequality  is  the  more  cruel,  because 
eome  of  each,  others  to  the  expence  of  each.  These  it  is  always  the  poor  whom  they  oppress,  taking  most 
two  ways  of  estimating  fortunes  seem  capable  of  being  from  the  very  persons  whose  necessity  requires  most 
adopted  indifferently;  and,  if  the  expence  is  not  pro-    moderation. 

portionate  to  the  wealth,  there  is  no  inconvenience,  if  Again,  the  more  productive  a  mode  of  cultivation 
the  impost,  which  is  regulated  by  this  expence,  be  is,  the  more  advances  does  it  need  to  have  commit* 
as  it  were,  a  bonus  01*  economy,  or  a  fine  on  prodiga-  ted  to  the  ground.  Tithes,  which  are  but  the  se- 
lity.  Tithes,  the  land-tax,  the  income-tax,  are  destined  venth  or  eighth  part  of  the  revenue  in  a  pasturage,  be- 
to  reach  what  the  contributor  receives.  Taxes  on  con-  come  the  fifth  in  a  field  of  corn,  the  third  in  a  vine- 
sumable  articles  are  the  chief  species  of  contribution  on  yard,  the  half  in  a  hop-yard  or  in  a  field  of  hemp, 
expenditure.  There  remains,  however,  a  great  number  and  the  whole  in  a  garden.  Thus,  whilst  the  national 
of  other  taxes,  which  cannot  be  arranged  under  these  interest  incessantly  requires  the  raw  produce  to  be  in- 
two  heads,  and  which,  accordingly,  are  not  in  proper-  cessantly  increased  by  committing  larger  advances  to 
tion  to  the  contributor's  fortune.  the  ground,— tithes  instruct  the  cultivator  incessantly  to 

The  revenue  most  easily  attained  by  taxation  is  that  diminish  his  advances,  and  follow  that  species  of  culture 
which  proceeds  from  land ;  because  this  species  of  which  gives  back  least  to  the  nation,  but  which  also 
wealth  cannot  be  concealed  from  sight ;  because,  with-  least  exposes  him  who  undertakes  it  to  be  punished  for 
out  the  proprietor's  declaration,  the  value  of  it  may  be    bis  industry. 

known,  and  because  in  gathering  the  produce  at  the  The  land-tax  has  not  the  same  inconveniences ;  it 
moment  when  nature  grants  it,  we  are  sure  exactly  to  affects  only  the  net  revenue;  it  is  enabled  to  reach  it 
'  meet  the  proprietor's  convenience  for  paving  it.  But  with  equality  enough,  and  above  all,  with  a  regularity 
economists  are  divided  in  opinion  as  to  the  two  modes  which  screens,  the  contributor  from  every  arbitrary 
of  collecting  this  tax,  the  one  in  kind  from  the  unal-  proceeding,  and  which,  therefore,  is  to  him  more  pre- 
tered  product,  the  other  in  money  from  the  proprietor's  cious  than  justice  itself.  On  being  established,  it  strips 
net  revenue.  the  proprietor  of  a  considerable  portion  of  his  fortune, 

Tithes,  a  tax,  according  to  the  first  of  those  methods,  for  he  loses  all  at  ence  a  part  of  the  very  capital  whose 
is  levied  at  the  moment  of  abundance,  before  the  pro-  rent  alone  must  pay  the  tax ;  but  this  loss,  after  having 
ducer  has  in  any  shape  taken  possession  of  his  property,  struck  him,  is  never  repeated.  From  that  time  he  no 
The  rule,  according  to  which  tithes  are  established,  is  longer  looks  upon  this  capital  as  belonging  to  him ;  a 
so  universal,  that  few  discussions  or  vexations  arise  new  purchaser,  on  buying  the  land,  does  not  pay  him 
from  it,  and  this  gives  it  a  great  appearance  of  equal i-  any  price  for  this  portion ;  the  state  has  become  thence- 
ty.  The  collection  of  a  tax  in  kind  requires  a  great  forth  its  true  proprietor.  On  the  other  hand,  this  ter- 
number  of  clerks  and  warehouses,  and  hence  it  is  ex-  ritorial  impost  often  requires  money  from  such  as  have 
pensive;  but  this  inconvenience  might  be  repaid,  if  none;  it  forces  them  to  sell  their  commodities  to  obtain 
government,  after  the  collection,  kept  in  its  granaries  the  quantity  wanted,  perhaps  at  the  most  unfavourable 
the  com  delivered  to  it,  till  a  period  more  favourable  moment  t  and  it  thus  contributes  to  cause  a  glut  in  the 
for  sale.  As  cultivators  generally  cannot  wait  for  this  market  at  the  moment  of  harvest,  and  a  scarcity  at  the 
period,  the  loss  suffered  by  a  premature  sale  would,  year's  end.  Besides,  if  too  heavy,  it  discourages  the 
perhaps,  of  itself,  cover  all  the  charges  of  collection,  proprietor  from  laying  out  new  advances  upon  land 
Combining  such  advantages,  a  national  impost  in  the  which  he  looks  upon  as  scarcely  any  longer  his. 
shape  of  tubes  has  seduced  many  political  speculators.  If  the  capitalist  could  as  easily  be  come  at  as  the 
Tithes  have  also  been  defended  with  obstinacy  by  the  proprietor  of  land,  it  would  be  quite  as  just  to  tax  aim 
powerful  body  to  whom  they  are  in  general  abandoned,  directly  for  the  support  of  a  government  which  guards 
Those  advantages  do  not  extend  to  what  are  called  his  property.  The  interest  of  money  would  be  a  tax- 
small  tithes,  an  impost  vexatious  in  all  its  details ;  the  able  materia],  fully  as  suitable  as  the  rent  of  land, 
difficult  collection  of  which  is  an  ever-fresh  root  of  ha-  But  the  capitalist's  wealth  cannot  be  known  without  a 
tred  between  the  curate  and  his  parishioners,  though  vexatious  inquest,  which,  in  trading  countries,  would 
the  impost  was  intended  to  unite  them  all  as  a  single  be  destructive  to  credit.  Capitals,  moreover,  are  not 
family.  attached  to  the  soil,  and  if  loaded  with  imposts,  the 

But  the  advantages  of  tithes,  in  any  shape,  are  more  capitalist  would  be  induced  to  transmit  them  into 
than  compensated  by  their  real  inequality,  and  the  other  countries,  often  without  emigrating  himself.  He 
obstacles  they  oppose  to  industry.  The  expence  of  would  thus  deprive  his  country  ot  all  the  labour  which 
cultivation  is  far  from  being  the  same  in  good  and  in  those  capitals  would  support ;  he  would  diminish  the 
bad  soils,  in  good  and  bad  years  ;  yet  the  reimburse-  national  revenues  in  a  proportion  immensely  superior 
men*  of  that  expence  is  made  by  part  of  the  crop,  and  to  the  advantages  which  the  treasury  could  expect  from 
this  part  at  least  should  not  be  subjected  to  any  tax,  for    the  new  tax. 
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Other  species  of  revenue  escape  still  more  easily 
from  direct  contribution.  A  considerable  revenue  in 
the  state,  for  example,  is  the  profit  of  trade,  and  that 
of  manufactures ;  but,  on  being  directly  taxed,  it  is 
•almost  sure  to  be  annihilated.  Another  very  consi- 
derable revenue  is  that  of  workmen,  who  gain  but  a 
wage ;  the  great  number  of  those  who  enjoy  it 
up  for  the  slenderness  of  the  portion  belonging 
•to  each.  Such,  also,  are  the  revenues  of  all  those 
classes  whose  labours  leave  no  products  which  are  sub- 
stantial and  capable  of  accumulation.  Most  men  who 
live  by  those  different  means  do  not  even  know  the  ex- 
tent of  their  revenue,  because,  receiving  it  day  by  day, 
and  expending  it  in  the  same  manner,  they  think  they 
have  nothing  when  their  labour  is  all  that  remains. 
They  form  the  poorest  class  of  society ,  but  also  the 
moat  numerous ;  and,  if  we  add  up  the  annual  con- 
sumption of  all  the  day-labourers,  it  is  greatly  superior 
•in  value  to  that  of  all  the  rich. 

But  before  we  think  of  taxing  this  revenue  we  must 
remember,  that  nothing  can  be  more  absurd,  as  well 
as  cruel,  than  to  take  away  a  part  of  the  necessary 
emolument  of  productive  workmen  ;.for,  either  it  must 
actually  be  paid  by  them,  in  which  case  they  would 
suffer,  languish,  and  at  last  die  of  penury,  and  with 
them  would  also  be  destroyed  the  national'  revenue 
which  should  spring  .from  their  labour;  or  else  they 
would  succeed  in  obtaining  reimbursement  for  their 
contribution,  either  on  the  class  which  employs  them, 
oar  on  that  of  consumers.  For  this  purpose  they 
would  raise  either  all  their  wages,  or  the  price  of  all 
their  produce.  Thus  they  would  raise  manufactures, 
or,  at  least,  shut  foreign  markets ;  and,  by  a  circuit  a 
little  longer,  they  would  equally  arrest  production,  and 
destroy  the  national  revenue.  No  operation,  however, 
could  be  more  difficult  than  to  separate  in  a  poor  man's 
revenue  the  necessary  from  the  superfluous,  which 
alone  can  be  taxed.  Besides,  such  a  tax  would  be  to 
fix  contribution  on  labour  and  industry ;  or,  in  some 
degree,  to  inflict  a  penalty  on  those  qualities  which 
it  is  the  most  essential  to  encourage ;  it  would  be  to 
arrest,  at  their  source,  the  wealth  and  prosperity  of 
states.  Such  are  the  motives  which  have  generally 
prevented  a  universal  tax  on  income ;  or,  at  least,  have 
prevented  it  from  reaching  the  industrious  classes  com- 
pletely enough  to  become  productive. 
•  But  those  different  kinds  of  income,  which  cannot  be 
appreciated  for  taxation  at  their  origin,  ere  always  em- 
ployed in  consumption ;  and  this  is  the  moment  when 
taxation  can  reach  them  with  far  less  inconvenience. 
By  taxing  every  kind  of  goods  in  the  purchasing  of 
which  wealth  may  be  employed,  we  are  sure  to  make 
that  wealth  contribute,  and  we  need  not  know  to  whom 
it  belongs.  For  such  a  contribution  there  is  not  re- 
quired any  declaration  of  fortune,  any  inquisition,  any 
distinction  of  poor  and  rich ;  it  does  not  attach  taxation 
to  labour ;  it  does  not  punish  what  ought,  above  all 
other  things,  to  be  encouraged.  Besides,  each  contri- 
butor pays  his  taxes  on  consumption  as  it  were  in  a 
voluntary  manner,  at  the  time  when  he  has  money,  and 
finds  himself  enabled  to  purchase  the  thing  taxed ;  he 
reimburses  the  merchant,  who  has  already  advanced 
the  impost,  and  he  scarcely  perceives  that  himself  has 
paid  any. 

Taxes  on  consumption  are,  however,  very  far  from 
being  able  to  reach  the  revenue  in  a  correct  manner 
by  means  of  the  expenditure,  it  is  required,  for  exam* 
pie,  that  every  kind  of  fortune,  every  kind  of  industry, 
protected  by.  the  state,,  should  pay  the  treasury  ten  per 
cent  of  the  revenue  which  they  give.    At  first  view  it 


appears,  that  this  object  would  be  obtained  by  taxing  Political 
every  consumption,  every  expence,  of  what  nature  ^Baoooury. 
soever,  at  ten  per  cent,  of  its  .value.  But  if  we  attempt 
to  come  at  every  kind  of  consumption,  we  must  subject 
to  the  same  tax  the  commodities  produced  in  the  in- 
terior of  families  by  domestic  industry*  those  produced 
by  the  national  manufactures,  and  those  introduced  by 
foreign  commerce.  By  making  exceptions  to  this  rule, 
not  only  would, the  principle  of  equality  be  destroyed 
in  a  very  unjust  manner,  but  also  each  wtmM  be  in- 
duced to  serve  himself,  greatly  to  the  prejudice  of  ma- 
nufactures, trade,  and  the  division  of  labour,  which 
much  increases  its  productive  power.  On  the  .other 
hand,  by  following  it  rigorously  out,  each  family  would 
be  subjected  to  an  inspection  of  its  domestic  economy 
absolutely  insupportable. 

The  universality  of  such  a  tax  would  have  a  still 
more  fatal  inconvenience*  if  it  were  extended  to  conv- 
modities  of  prime  necessity.  By  exempting  such 
commodities,  a  very  considerable  portion  of  the  nation- 
al expenditure  is  left  out ;  but,  in  taxing  them,  the  risk 
is  run  of  confounding  the  necessary  with  the  superflu- 
ous in  the  poor  man's  consumption;  and  should  the 
former  be  encroached  on,  of  arresting  the  re-production 
of  revenue,  either  by  the  penury  and  death  of  the 
workman,  or  by  the  rising  of  his  wages. 

In  the  last  place,  no  idea  could  be  entertained  of 
taxing  goods  destined  for  exportation;  because,  when- 
ever the  price  of  them  was  raised,  foreign  consumers 
would  provide  themselves  elsewhere ;  it  would  be  ne- 
cessary, in  that  case,  to  restore  by  drawbacks  all  the 
customs  levied  on  them.  But  how  could  endless 
frauds  upon  this  principle  be  avoided  ?  The  vexatious 
laws  intended  to  subject  foreign  commerce  to  a  con- 
stant superintendence,  to  prevent  such  frauds,  would 
alone  be  equivalent  to  a  heavy  contribution. 

It  is  a  great  inconvenience  of  taxes  on  consumption, 
that  it  never  can  be  known  at  their  establishment  who 
is  to  pay  them  in  the  long  run.  The  legislature  al- 
ways proposes  to  make  them  be  reimbursed  by  the 
consumer ;  but  sometimes  they  do  not  reach  his  dis- 
tance ;  at  other  times,  they  do  not  stop  at  him,  and  the 
consumer  is  anew  reimbursed  for  them  by  those  for 
whom  he  labours.  To  make  the  consumer  pay  the 
whole  tax,  the  nation  must  be  hi  a  state  of  increasing 
prosperity ;  for,  otherwise,  as  the  consumer  is  not 
richer  than  before  the  tax,  he  cannot  devote  more 
money  than  formerly  to  his  enjoyments,  and  must, 
therefore,  in  some  shape  diminish  his  consumption* 
The  producer,  on  his  aide,  no  longer  selling  the  whole 
of  bis  goods,  must  diminish  his  production,  or  consent 
to  pay  a  portion  of  the  tax.  If  a  public  calamity  hap- 
pens, a  scarcity  or  even  a  state  of  embarrassment  in 
trade,  consumption  still  farther  diminishes ;  and  the 
producer,  compelled  to  dispose  of.  his  gooda,  pays  the 
whole  tax ;  till,  no  longer  finding  any  profit  in  his  la* 
hour,  he  abandons  it  entirely. 

On  the  other  hand,  when  taxes  and  consumption 
have  raised  the  price  of  every  thing,  industrious  men, 
who  form  a  numerous  class  among  consumers,  no 
longer  find  in  their  industry  sufficient  resources  to  sup* 
port  them.  His  wages  no  longer  furnish  the  day-la- 
bourer with  those  limited  enjoyments,  which  are  to  be 
reckoned  among  the  necessaries  of  life,  since  life,  or 
the  power  of  labouring,  could  not  long  be  maintain* 
ed  in  an  individual  deprived  of  every  pleasure.  He 
struggles,  therefore,  with  all  bis  strength  to  get  his 
wages  increased ;  the  manufacturer  and  merchant,  • 
in  like  manner,  to.  get  their  profits  increased.  As  the 
total  sale  diminishes,  it  is  necessary  for  their  subsist- 
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PoKtioti  should  not  even  be  hastened,  that  the  salvation  of  the  power  of  human  generation  if  speedily  developed  ;  and  Polity 

KwKHny.  8tate  mtLy  yet  ^  attempted.    There  remains  no  chance  an  observer  is  astonished  to  see  how  few  years  are  re-  EcomJ 

IM  r  ■— ^  to  shield  the  whole  subjects  of  the  state  from  ruin ;  but  quired  to  obliterate  all  traces  of  a  scourge,  which  seemed  wv4 

if  the  creditors  are  allowed  to  perish  first,  perhaps  the  to  have  unpeopled  the  earth.    But,  on  the  other  band,         T 

debtors  will  escape ;  if  the  debtors  perish  from  penury,  so  soon  as  this  term  has  been  reached,  a  greater  increase  | 

with  them  will  be  extinguished  the  last  hope  of  the  ere-  of   the  population  is  a  national  calamity;  the  earth 

ditors,  who  must  soon  perish  in  their  turn.  soon  consumes  those  whom  it  cannot  feed.    The  more 

numerous  births  are,  the  more  will  mortality  display  its 

ravages,  to  maintain  constantly  the  same  level;  and  this 

CHAP.  VII.  mortality,  the  effect  of  misery  and  suffering,  is  preceded 

by  the  lengthened  punishment,  not  of  those  who  perish 

Or  Population.  only,  but  of  those  who  have  struggled  with  them  for 

existence. 
Population.     We  have  defined  political  economy,  as  being  the  fn-        In  every  country,  it  is  essential  to  know  well  those 

vestigation  of  the  means,  by  which  the  greatest  number  different  periods  of  increase,  of  stagnation  and  decline, 

of  men  in  a  given  state  may  participate  in  the  highest  in  order  to  adapt  the  laws*,  and  all  social  institutions, 

degree  of  physical  happiness,  so  far  as  it  depends  on  to  the  cirtmnstances ;  and  not,  as  has  too  frequently 

government.    Two  elements,  indeed,  must  always  be  been  done,  to  hasten,  with  all  our  efforts,  the  destruction 

received  in  connexion  by  the  legislature ;  the  increase  we  ought  most  to  fear.   . 

of  happiness    in  intensity,    and  the  diffusion  of  it        So  long  as  a  great  part  of  the  country  is  uncultivated; 

among  all  classes  of  subjects.    It  is  thus  that  political  as  land  proper  for  liberally  rewarding  rural  labour  is 

economy,  on  a  great  scale,  becomes  the  theory  of  bene-  covered  only  with  spontaneous  production ;  as  even  the 

licence ;  and  that  every  thing  which  does  not  in  the  part  under  tillage  is  imperfectly  worked  ;  as  the  soil  is 

long  run  concern  the  happiness  of  men  belongs  not  to  not  rendered  healthy,  the  marshes  drained,  the  hills 

this  science.  protected  against  precipitations,  the   fields  defended 

,  The  human  race,  originating  in  a  single  family,  has  against  the  ruinous  force  of  nature ;  so  long  as  all  this 

multiplied,  and  spread  itself  by  degrees  over  the  globe ;  is  not  done  merely  for  want  of  hands,— it  is  desirable 

and  much  time  was  of  course  required,  before  it  could  for  the  happiness  of  agriculturists,  and  for  that  of  the 

be  adjusted  to  the  means  of  subsistence,  which  differ-  nation  living  on  their  labour,  that  the  class  of  cultivators 

«nt  parts  of  this  globe,  are  capable  of  supplying.    We  should  be  increased,  and  enabled  to  accomplish  the  task 

aee  this  work  of  nature  repeated  in  new  countries,  or  in  reserved  for  them. 

a  colony  established  in  a  desert  region.    A  state  which        So  long  as  the  objects  produced  by  the  industrious  arts 

passes  from  barbarism  to  a  higher  stage  of  civiliza-  are  imperfectly  supplied  to  the  consumer,  or  at  least  aa 

tion,  cannot  all  .on  a  sudden  become  covered  with  as  he  cannot  procure  them  except  by  a  sacrifice  quite  dis- 

many  inhabitants  as  it  may  comfortably  support :  as  proportionate  to  their  value ;  so  long  as  he  is  constrained 

the  earth  has  been  wasted  several  times ;  as  the  greater  to  furnish  himself  coarsely  by  domestic  industry,  for 

part  of  its  provinces  have  been  by  turns  plunged  into  want  of  opportunity  to  buy  furniture,  effects,  clothes, 

a  state  of  desolation,  to  arise  from  it  slowly  afterwards,  proper  for  his  use ;  so  long  as  his  enjoyments  are  re* 

we  have  often  had  the  opportunity  of  witnessing  this  stricted  by  the  inconveniences  of  all  the  utensils  with 

'spectacle  of  a  growing  population.  We  are  accustomed  which  he  is  obliged  to  content  himself, — it  is  desirable 

to  consider  it  as  the  mark  of  prosperity  and  good  go-  that  the  manufacturing  population   increase;    since, 

vernment ;  and  hence  our  law  and  constitution  all  tend  from  the  need  there  is  of  such  a  population,  it  might 

to  favour  this  increase,  though  to  increase  the  symptoms  evidently  live  in  comfort,  and  contribute  to  the  en* 

of  prosperity  is  very  different  from  increasing  prospe-  joyment  of  other  classes. 

rity  itself.  So  long  as  all  hands  are  in  such  a  degree  necessary 

Nature  has  attended  to  the  multiplication  of  races  for  agriculture,  and  manufactures,  or  trade  which  serves 

with  a  kind  of  prolusion.    Although  that  of  msn  is  them,  that  the  guardian  professions,  equally  useful  to 

among  the  slowest  in  its  progress,  it  may  increase  society,  are  badly  filled  up,— it  is  desirable  that  popu- 

when  all  circumstances  are  favourable,  far  more  quick-  lation  continue  to  increase,  that  so  interior  order,  secu- 

ly  than  any  of  our  observations  indicate.    When  every  rity  of  person  and  property,  may  be  better  protected, 

man  has  a  great  interest  in  bringing  up  a  family,  and  health  better  attended  to,  the  soul  better  nourished,  the 

has  the  means  of  doing  so ;  when  all  marry,  and  all  mind  more  enlightened ;  and  that  society  msy  be  ex- 

as  young  as  nature  permits ;  when  they  continue  to  tern  ally  defended  with  sufficient  force,  comprehending 

have  children  till  the  approaches  of  old  age,  their  pos-  even  the  rapid  recruitment  of  a  sea  or  land  army, 

terity  increases  so  as  very  quickly  to  occupy  all  the  al-  which  consume  population. 

lotted  space.    In  several  countries,  in  consequence  of       This  population,  indeed,  whenever  it  is  required, 

the  social  organisation,  not  above  a  fourth  part  of  the  will  quickly  be  replaced.     But  it  is  not  enough  that  it 

-individuals  marry  ;  the  rest  grow  old  in  celibacy.     Yet  be  replaced,  if  it  cannot  find  the  niche,  to  which  it  is 

this  fourth  is  of  itself  sufficient  to  keep  up  the  popula-  destined.   Sometimes  a  fertile  soil  is  in  vain  abundant, 

tion  at  the  same  level.     If  their  brothers  and  sisters  and  remains  uncultivated.    There  is  no  chance  of  the 

could  also  marry  with  the  same  advantage,  the  popu-  most  numerous  population  assembled  in  its  neighbour- 

lation  would  be  quadrupled  in  a  single  generation.  hood  coming  to  profit  by  its  resources.    This  soil  has 

Thus,  every  nation  very  soon  arrives  at  the  degree  of  become  the  property  of  a  few  families ;  it  is  declared 

*  population  which  it  can  attain  without  changing  its  bo-  indivisible  and  unalienable;   it  will  always  pass  to  a 

cial  institutions.     It  soon  arrives  at  counting  as  many  single  proprietor,  according  to  the  order  of  primoge* 

individuals  as  it  can  maintain  with  a  revenue  so  limit-  niture,  without  the  capacity  either  to  be  subjected 

ed,  and  so  distributed.    If  a  great  transient  calamity,  a  to  an  emphyteutic  lease,  or  burdened  with  a  mortgage, 

war,  a  pestilence,  a  famine,  have  left  a  great  void  in  The  proprietor  has  not  the  capital  necessary  for  its  cul* 

the  population,  should  those  events  be  followed  by  a  tivation ;  he  can  give  no  security  to  such  as  have  this 

period  of  general  security  and  comfort,  this  renewing  capital,  that  will  engage  them  to  employ  it  in  his  land. 
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Thus  the  idle  population  of  Rome  in  vain  calls  for  the  national  wealth.   But  if,  by  unreasonable  measures,    Political 

labour ;  the  waste  Campagna  di  Roma  in  vain  calls  for  an y  one  of  those  operations  is  hastened  without  regard  Economy. 

labourers:  the  social  organisation  is  bad;  and  so  long  to  all  the  rest,  the  whole  system  is  denrnged,  and  the        l       ' 

as  this  shall  remain  unchanged,  the  day-labourer  will  poor  are  weighed  down  with  suffering  instead  of  the 

perish  from  penury,  on  the  surface  of  fields  which*,  happiness  which  was  anticipated  for  them. 

for  want  of  culture,  are  returning  to  their  wild  state;  The  object  of  society  is  not  fulfilled,  so  long  as  the 

and  the  population,  far  from  increasing,  will  diminish,  country  occupied  by  this  society  presents  means  of  sup. 

On  the  same  principle  in  manufactures,  the  rich  porting  a  new  population,  of  enabling  it  to  live  in  hap- 

proprietors  of  Poland  will  in  vain  require  all  the  pro-  piness  and  abundance,  whilst  yet  those  means  are  not 

duce  of  luxury ;  the  bad  condition  of  the  roads,  prohi-  resorted  to.    The  multiplication  of  happiness  over  the 

biting  every  distant  transport,  will  in  vain  present  earth,  is  the  object  of  Providence ;  it  is  stamped  in  all 

superior  advantages  to  national  industry ;  oppression  his  works,  and  the  duty  of  men  in  their  human  society 

and  servitude  destroy  all  energy,  all  spirit  of  enter-  is  to  oo-operate  in  it. 

prise  in  the  lower  class.  *  Elsewhere  ruinous  mono-  Tne  government  which,  by  oppression  of  its  sub- 

polies,  absurd  privileges,  affrighting  advances,   igno-  jects,  by  its  contempt  for  justice  and  order,  by  the 

ranee,  barbarity,  and  want  of  security,  will  render  the  -shackles  it  puts  on  agriculture  and  industry,  condemns 

progress  of  manufactures  impossible ;  no  capital  will  fertile  countries  to  be  deserts,  sins  not  against  its  own 

be  accumulated  to  animate  them.     In  those  cases,  to  subjects  alone ;  its  tyranny  is  a  crime  against  human 

increase  the  population  will  not  increase  industry,  society,  on  the  whole  of  which  it  inflicts  suffering ;  it 

The  births  will  in  vain  be  doubled,  be  quadrupled,  weakens  its  rights  over  the  country  occupied  by  it,  and 

during  a  certain  number  of  years;  they  will  not  af-  as  it  troubles  the  enjoyments  of  all  other  states,  it  gives 

ford  an  additional  workman,  they  will  only  be  follow*  to  all  others  the  right  of  controlling  it.    All  men  are 

ed  by  a  proportionally  quicker  mortality.    The  social  mutually  necessary  to  each  other.     Europe  has  a  don- 

organisation  is  bad ;  so  long  aa  this  shall  remain  un-  ble  need  of  the  subsistence  which  it  might  procure 

changed,  population  cannot  increase.  from  Barbary,  if  this  magnificent  shore  of  Africa  were 

The  guardian  population  is  fed  aa  well  as  recruited  given  back  to  civilisation,  and  from  the  consumers 


by  the  other  classes.  It  is  not  sufficient  that  many  we  should  soon  find  there.  The  institution  of  pro- 
children  are  bora ;  unless  their  parents  enjoy  a  certain  perty  is  the  result  of  social  conventions.  In  a  society 
degree  of  opulence,  they  can  never  bring  them  up  to  subjected  to  laws  and  a  regulating  government,  the 
the  age  of  men ;  the  prince  can  never  make  soldiers  of  interest  of  each  may  be  implicitly  relied  on  for  pro- 
them.  In  this  case,  wars  by  land  or  sea  will  devour  the  during  the  advantage  of  all,  because  the  aberrations 
population :  whilst  they  employ  only  its  superfluity,  of  this  private  interest  are  in  every  case  of  need  li- 
the social  organisation  is  good.  mited  by  public  authority.  But,  in  the  great  human 
The  population  is  always  measured,  in  the  long  run,  society  formed  among  independent  nations,  there  is 
by  the  demand  for  labour.  Wherever  labour, is  requir-  no  law  or  general  government  to  repress  the  passions 
ed,  and  a  sufficient  wage  offered,  the  workmen  will  of  each  sovereign  :  besides,  the  interest  of  those  sove- 
arise  to  earn  it.  The  population,  with  its  expansive  reigns  is  not  necessarily  conformable  to  that  of  their 
force,  will  occupy  the  place  which  is  found  vacant  subjects ;  or,  to  speak  more  correctly,  the  one  is  con- 
Subsistence  will  also  arise  for  the  workmen,  or  in  case  trary  to  the  other,  whenever  the  object  of  the  rulers  is  to 
of  need,  be  imported.  The  same  demand  which  calls  maintain  their  tyranny.  Thus,  respect  for  the  pretended 
a  man  into  existence,  will  likewise  recompense  the  right  of  property  claimed  by  each  government  over  its 
agricultural  labour  which  provides  him  with  food.  If  territory,  is  not  referable  to  the  right  of  private  pro- 
the  demand  for  labour  cease,  the  workman  will  perish,  perty,  and,  besides,  it  cannot  be  reciprocal.  The  same 
yet,  not  without  a  struggle,  in  which  not  he  alone  will  circumstances  which  cause  a  tyrannical  government  to 
suffer,  but  all  his  brethren  and  his  rivals.  The  sub-  impede  its  own  civilization,  render  it  equally  incapa- 
sistence  which  enabled  him  to  live,  and  which  hence-  ble  of  respecting  that  of  its  neighbours,  and  submitting 
forth  he  cannot  pay  for,  and  cannot  demand,  will  in  its  to  the  laws  of  nations. 

turn  cease  to  be  produced.    Thus,  national  happiness  But  whilst  more  than  three  quarters  of  the  habitable 
rests  on  the  demand  for  labour,  but  on  a  regular  and  per-  globe  are,  by  the  faults  of  their  governments,  deprived 
petual  demand.    For,  on  the  contrary,  a  demand  which  of  the  inhabitants  they  should  support,  we,  at  the  pre- 
4»  intermittent,  after  having  formed  workmen,  con-  sent  day,  in  almost  the  whole  of  Europe,  experience 
demns  them  to  suffering  and  death :  it  would  be  far  the  opposite  calamity,  that  of  not  being  able,  to  main- 
better  if  they  never  had  existed.  tain  a  superabundant  population,  which  surpasses  the 
.   We  have  seen  that  the  demand  for  labour,  the  cause  proportion  of  labour  required,  and  which,  before  dying 
of  production,  must  be  proportional  to  revenue  which  of  poverty,  will  diffuse  its  sufferings  over  the  whole 
supports  consumption ;  that  this  revenue,  in  its  turn,  class  of  such  as  live  by  the  labour  of  their  hands.    For 
originates  in  the  national  wealth,  which  wealth  is  form-  our  part,  we  owe  this  calamity  to  the  imprudent  seal  of 
ed  and  augmented  by  labour.    Thus,  in  political  eco-  our  governments.   With  us,  religious  instruction,  legis- 
nomy,  all  things  are  linked  together,  we  move  constant-  lation,  social  organisation,  every  thing  has  tended  to 
ly  in  a  circle,  since  each  effect  becomes  a  cause  in  its  produce  a  population,  the  existence  of  which  was  not 
turn.  Yet  all  things  are  progressive,  provided  that  each  provided  for  beforehand.     The  labour  was  not  adjust- 
movement  is  adjusted  to  the  rest ;  but  ail  stops,  all  re*  ed  to  the  number  of  men ;  and,  frequently,  the  same 
trogradee,  whenever  one  of  the  movements  which  ought  seal  with   which  it  was  attempted  to  multiply  the 
to  be  combined  is  disordered.    According  to  the  na-  number  of  births,  was  afterwards  employed  in  all  arts 
tural  marcb  of  things,  an  augmentation  of  wealth  will  to  diminish  the  required  number  of  hands.    The  pro- 
produce  an  augmentation  of  revenue ;  from  this  will  portion  which  ahould  subsist  in  the  progress  of  the 
arise  an  increase  of  consumption,  next  an  increase  of  different  departments  of  society  has  been  broken,  and 
labour  for  reproduction,  ana  therewith  of  population  *  the  suffering  baa  become  universal 
and,  finally,  this  new  labour  will,  in  its  turn,  increase  Mr.  Maithus,  the  first  writer  who  awakened  public 
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Political '  attention  to  this  calamity,  under  which  nations  have  ever  this  destruction  is  suspended*  the  reproduction  of  MWsf 
Economy.^  jong  iuffered,  without  knowing  it,  whilst  he  gave  an  game  will  be  much  more  rapid  than  that  of  men.  " 
alarm  to  legislators,  did  not  reach  the  true  principles  The  progress  of  civilisation  substitutes  the  pastoral 
which  he  seemed  on  the  road  to  find.  On  reading  his  life  for  a  life  of  hunting ;  and  the  natural  produce  of 
writings,  one  is  struck  at  once  with  an  essential  error  in  the  ground,  better  managed,  is  sufficient  for  a.  much 
his  reasoning,  and  with  the  importance  of  the  facts  to  more  numerous  population  of  men  and  of  animals, 
which  he  appeals.  Such  confusion,  in  a  matter  to  The  deserts,  which  scarcely  support  five  hundred  Chi- 
which  the  happiness  of  man  is  attached,  may  produce  rokee  hunters,  would  be  sufficient  for  ten  thousand  Tar- 
the  most  fatal  consequences.  By  rigorously  applying  tar  shepherds,  with  all  their  flocks ;  the  multiplication 
principles  deficient  in  accuracy,  the  most  grievous  er-  of  the  latter  is  always  much  more  rapid  than  that  of 
rors  may  be  committed ;  and  if,  on  the  other  hand,  the  .men ;  whilst  the  production  of  a  man  requires  twenty- 
error  is  discovered,  there  is  a  risk  of  simultaneously  five  years,  that  of  an  ox  requires  but  five,  of  a  sheep 
rejecting  both  the  observations  and  the  precepts.  but  two,  of  a  hog  but  one.  The  number  of  oxen  may 
Mr.  Mslthus  established  as  a  principle  that  the  popu-  Jbe  doubled  in  six  yean,  that  of  sheep  in  three,  that  of 
lation  of  every  country  is  limited  by  the  quantity  of  sub-  hogs  may  be  rendered  ten  times  as  great  in  two  years, 
aistence  which  that  country  can  furnish.  This  propo-  Whenever  a  shepherd  gains  possession  of  a  country 
sition  is  true  only  when  applied  to  the  whole  terrestrial  formerly- abandoned  to  minting,  the  multiplication  of 
globe,  or  to  a  country  which  has  no  possibility  of  trade ;  his  flocks  will  greatly  precede  that  of  his  family ;  when, 
in  all  other  cases,  foreign  trade  modifies  it ;  and,  far-  afterwards,  one  of  the  two  is  arrested,  the  other  will 
ther,  which  is  more  important,  this  proposition  is  but  be  so  too, 

abstractly  true,— true  in  a  manner  inapplicable  to  po-  But  when  civilisation  makes  a  new  step,  pastoral  na- 
litical  economy.  Population  has  never  reached  the  tions  abandon  their  flocks  for  agriculture ;  and  instead 
Jimit  of  subsistence,  and  probably  it  never  will.  Long  of  trusting  to  the  natural  productions  of  the  vegetable 
before  the  population  can  be  arrested  by  the  inability  kingdom,  they  produce  and  multiply  them  by  their 
of  the  country  to  produce  more  food,  it  is  arrested  by  labours.  It  is  calculated  that  thirty  families  may  live 
the  inability  of  the  population  to  purchase  that  food,  or  on  the  corn  produced  by  a  piece  of  ground,  which 
to  labour  in  producing  it.  would  have  supported  only  a  single  family  by  its  pro* 
The  whole  population  of  a  state,  says  Mr.  Malthas,  duce  in  cattle.  At  the  time,  therefore,  when  a  nation 
may  be  doubled  every  twenty-five  years ;  it  would  thus  passes  from  the  pastoral  to  the  agricultural  state,  it  in 
.follow  a  geometrical  progression :  but  the  labour  em-  some  sense  acquires  a  country  thirty  tiroes  as  large  ss 
ployed  to  meliorate  a  soil,  already  in  culture,  can  add  the  one  it  formerly  occupied.  If  the  whole  of  this 
to  its  produce  nothing  but  quantities  continually  de-  country  is  not  cultivated,  if  even  in  the  most  civilised 
creasing.  Admitting  that,  during  the  first  twenty-five  kingdoms  there  remains  a  vast  extent  of  fertile  land 
years,  the  produce  of  land  has  been  doubled,  during  the  still  employed  in  unprofitable  pasturage,  it  is  an  evident 
second  we  shall  scarcely  succeed  in  compelling  it  to  pro-  proof  that  other  causes  than  want  of  subsistence  pre^ 
duce  a  half  more,  then  a  third  more,  then  a  fourth.  Thus  vent  the  development  of  population, 
the  progress  of  subsistence  will  not  follow  the  geometri-  The  multiplication  of  vegetables  follows  a  geometri- 
cal but  the  arithmetical  progression ;  and,  in  the  course  cal  progression  much  more  rapid  still  than  the  rnuki- 
of  two  centuries,  whilst  the  population  increases,  as  the  plication  of  cattle.  In  common  tillage,  corn  increases 
numbers,  1,2,4,8,  16,  3£,  64. 128,  subsistence  will  in-  fivefold  in  the  course  of  a  year;  potatoes  tenfold  in 
crease  not  faster  than  the  numbers,  1,  2,  8, 4, 5,  6,  7.  8.  the  same  space  of  time.  The  latter  vegetable,  to  pro- 
This  reasoning,  which  serves  as  a  basis  to  the  system  duce  a  given  quantity  of  food,  scarcely  requires  the 
of  Mr.  Maltbus,  and  to  which  he  incessantly  appeals  tenth  part  of  the  ground  which  corn  would  occupy, 
through  the  whole  course  of  his  book,  is  completely  Yet  even  in  the  most  populous  countries,  men  are 
sophistical.  It  opposes  the  possible  increase  of  the  very  far  from  having  planted  all-  their  corn  fields 
human  population,  considered  abstractly,  and  without  with  potatoes ;  from  having  sown  all  their  pasturages 
regarding  circumstances,  to  the  positive  increase  of  ani-  with  corn ;  from  having  converted  into  pasturage  all 
mals  and  vegetables  in  a  confined  place,  under  circum-  their  woods,  all  their  deserts  abandoned  to  hunting, 
stances  more  and  more  unfavourable.  They  ought  not  Those  things  are  a  fund  of  reserve  remaining  to  eve- 
thus  to  be  compared.  Abstractly,  the  multiplication  ry  nation ;  and  by  means  of  them,  if  a  new  demand 
of  food  follows  a  geometrical  progression,  no  less  than  for  labour  should  suddenly  cause  the  population  to 
the  multiplication  of  men.  It  follows  it  only  in  a  much  increase  as  rapidly  as  the  nature  of  man  can  permit, 
more  rapid  manner.  In  a  given  space  and  time,  this  the  multiplication  of  food  would  still  precede  it. 
progression  is  not  followed  any  more  by  the  one  species  The  demand  for  labour  which  the  capital  of  a 
than  the  other.  Population  is  arrested  first,  and  arrests  country  can  pay,  and  not  the  quantity  of  food  which 
subsistence  in  its  turn ;  when  the  obstacle  is  re-  that  country  can  produce,  regulates  the  population, 
moved,  both  begin .  again  to  increase,  till  they  reach  a  In  political  economy,  nothing  is  reckoned  a  demand 
new  limit  equally  common  to  both ;  and  the  history  of  but  what  is  accompanied  with  a  sufficient  compensa- 
the  universe  has  never  yet  presented  the  example  of  a  tion  for  the  thing  demanded.  If  no  fault  has  been 
country  in  which  the  multiplication  of  food  could  not  committed  on  the  part  of  government,  if  no  dangerous 
be  more  rapid  than  that  of  the.  coexistent  population.  prejudice  has  been  diffused  among  the  people,  very 
In  a  state  absolutely  savage,  men  live  on  the  pro-  few  men  will  think  of  marrying,  and  burdening  their 
duce  of  hunting  and  fishing.  The  fish  and  the  game  hands  with  the  subsistence  of  individuals  unable  to  pro- 
are  multiplied  like  man  in  a  geometrical. progression,  cure  it  themselves,  till  they  have  first  acquired  an  eeta- 
but  much  more  rapid  than  the  one  he  follows.  .Man,  blishment.  But  whenever  a  new  demand  for  labour 
it  is  true,  hinders  their  reproduction,  by  destroying  raises  their  wages,  and  thus  increases  their  revenue, 
them ;  but,  on  the  other  hand,  they  arrest  his;  Air  it  they  hasten  to  satisfy  one  of  the  first  laws  of  nature, 
is  not  certainly  among  nations  of  hunters  that  the  popu-  and  seek  in  marriage  a  new  source  of  happiness.  If 
lation  is  doubled  every  twenty-five  years ;  and  when-  the  rise  of  wages  was  but  momentary;  if,  for  example, 
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N>iitic«l     example,  the  favours  granted  by  government  suddenly  las*  beings  are  thus  sacrificed  beforehand  to  satisfy  the    Political 

conumy.    give  a  gnat  development  to  a  species  of  menu  fact  ure  pasabns  of  a  day,    The  ardour  of  casuists  in  preaching  Economy. 

which,  after  its  commencement,  cannot  be  maintained,  up  marriage  to  correct  a  fault ;  the  imprudence  with  "  * 

the  workmen,  whose  remuneration  was  double  during  which  thev  recommend  husbands  to  shut  their  eyes 

some  time,  will  all  have  married  to  profit  by  their  opu-  upon  the  future,  to  entrust  the  fate  of  their  children  to 

lence ;  and  then  at  the  moment  when  their  trade  de-  Providence  ;  the  ignorance  of  social  order,  which  has 

dines*  families   disproportionate  to  the   actual  de-  induced  them  to  erase  chastity  from  the  number  of 

mand  of  labour  will  be  plunged  into  the  mostdreadfiil  virtues  proper  in  marriage,  are  causes  which  have  been 

wretchedness.  incessantly  active  ia  destroying  the  proportion  which 

It  is  those  variations  in  the  demand  for  labour,  this  naturally  would  have  established  itself  between  the  po- 

aort  of  revolution  so  frequent  in  the  livesof  poor  artisans,  pulation  and  its  means  of  existing, 
that  gives  to  the  state  a  superabundant  population.   Al-         The  Catholic   faith  has  sometimes   gained  credit 

ready  brought  into  the  world,  that  population  finds  no  for  its  religious  vows,  which,  by  forbidding  marriage  to 

longer  any  room  to  exist  there ;  it  is  always  ready  to  a  certain  number  of  individuals,  seemed  to  offer  some 

be  satisfied  with  the  lowest  terms  on  which  it  may  be  opposition  to  an  unlimited  multiplication  of  the  human 

permitted  to  live.    There  is  no  condition  so  hard  that  species.    But  those  who  consider  it  thus,  certainly  do 

men  are  not  found  ready  to  engage  in  it  voluntarily,  not  understand  another  very  important  part  of  the  le- 

In  some  trades,  the  workmen  are  obliged  to  live  m  gislation  of  casuists,  with  regard  to  all  that  they  have 

mud,  exposed  to  continual  nausea ;  in  others,  the  labour  named  the  duties  of  husbands.    Considering  marriage 

engenders  painful  and  inevitable  maladies ;    several  as  solely  destined  for  multiplication,  they  have  made  a 

stupify  the  senses,  degrade  the  body  and  the  soul ;  sew  am  of  the  very  virtues  which  they  enforce  on  single 

vera!  employ  none  but  children,  and  after  introducing  persons*    This  morality  is  enforced  by  every  confessor 

into  life,  abandon  to  a  horrible  indigence  the  being  on  every  father  and  mother  of  a  family.    The  effects  of 

they  have  formed.    There  are  callings,  in  fine,  which  it  are  powerfully  felt  in  the  social  organization  of 

public  opinion  brands  with  infamy:  there  are  some  Catholic  countries.  They  are  met  with  even  in  reformed 

which  deserve  this  condemnation*    Yet  the  ranks  are  churches. 

always  full ;  and  a  miserable  wage,  a  wage  scarce  auf-  When  fatal  prejudices  are  not  honoured ;  when  a 
ficient  for  existence,  induces  men  to  undergo  so  many  system  of  morality  contrary  to  our  true  duties  towsrds 
evils.  The  reason  is,  society  does  not  leave  them  any  others,  and  above  all  towards  those  indebted  to  us  for 
choice  ;  they  are  compelled  to  be  contented  with  this  life,  is  not  taught  in  the  name  of  the  most  sacred  au- 
cruel  lot,  or  not  to  live.  The  duty  of  governments  to  thority,  no  wise  man  will  marry  till  he  is  in  a  con- 
succour  so  much  wretchedness  cannot  be  doubtful,  for  diiion  that  affords  him  sure  means  of  living,  no  father 
they  are  almost  always  the  cause  of  this,  wretched  po»  of  a  family  will  have  more  children  than  he  can 
pulation's  being  created ;  but,  at  the  same  time,  they  conveniently  maintain.  The  latter  expects  that  his 
ought  not  to  forget  that  it  is  their  part  to  save  from  children  will  be  eatisfied  with  the  lot  in  which  he  has 
indigence  the  miserable  creatures  already  in  existence,  lived ;  hence  he  will  wish  the  rising  generation  ex- 
though  at  the  same  time  discouraging  them  from  per-  actljr  to  represent  that  which  is  departing ;  he  will 
petuating  their  race.  Assistance  given  to  the  poor  has  wish  that  a  son  and  a  daughter,  arrived  at  the  age  of 
often  done  the  contrary.  marriage,  should  fill  the  place  of  his  father  and  his  mo* 
Religious  instruction  has  almost  always  strongly  con-  tber;  that  his  children's  children  should  fill  his  place 
trihuted  to  destroy  the  equilibrium  between  the  pepu-  and  his  wife's  in  their  turn;  his  daughter  will  find  in 
lation  and  the  demand  for  labour,  which  is  to  give  it  another  house  exactly  the  lot  which  he  will  give  to 
subsistence.  When  questions  of  moral  polity  are  in-  the  daughter  of  another  house  in  his  own ;  and  the 
trodooed  in  a  religions  system,  it  almost  constantly  income  which  satisfied  the  fathers  will  satisfy  the  chil- 
happens  that  the  cause  of  the  precept  is  absolutely  se-  dren. 

parated  from  the  precept  itself;  and  a  rule  which  When  once  this  family  is  formed,  justice  and  hu- 
ajsoold  be  modified  by  circumstances,  becomes  an  in*  inanity  require  that  they  submit  to  the  same  constraints 
variable  law.  Religions  began  with  the  origin  of  the  which  single  people  undergo.  On  considering  how  small 
human  race ;  and  therefore  at  a  time  when  the  rasid  is  the  number  of  natural  children  in  every  country,  it 
progress  of  population  was  every  where  desirable:  ought  to  be  admitted,  that  this  constraint  is  sufficiently 
their  principles  have  not  vet  changed,  now  whan  the  effectual.  In  a  country  where  population  cannot  in- 
unlimited  increase  of  families  has  given  birth  only  to  crease,  where  new  places  do  not  exist  for  new  establish- 
beings,  of  necessity  condemned  to  physical  suffering  ments,  the  father  who  has  eight  children  should  reckon 
or  moral  degradation.  either  that  six  of  his  children  will  die  young ;  or  that 
A  Chinese  knows  no  greater  misfortune,  no  deeper  three  contemporary  males  and  their  contemporary  fe- 
humiliation,  than  not  to  leave  sons  behind  him  to  per-  males;  or  in  the  following  generation  three  of  his  sons 
form  the  funeral  honours  at  his  death.  In  almost  all  and  three  of  his  daughters,  will  not  marry  on  his  ac- 
ether  traeds  the  indefinite  increase  of  families  has  ever  count.  There  is  no  less  injustice  in  the  second  calcu- 
been  represented  as  a  blessing  of  heaven.  On  the  lation  than  cruelty  in  the  first  If  marriage  is  sacred  * 
other  hand,  whilst  religion  repressed  irregularity  of  if  it  is  one  great  means  of  attaching  men  to  virtue, 
morals,  it  attached  all  morality  of  conduct  to  marriage ;  and  recompensing  the  chagrins  of  declining  years,  by 
and  washed  away,  by  the  nuptial  benediction  alone,  the  growing  hopes  of  allowing  an  honourable  old  age 
whatever  was  reprehensible  in  the  imprudence  of  him  to  succeed  an  active  youth,  it  is  not  because  this  institu- 
who  inconsiderately  contracted  the  bonds  of  paternity,  tion  renders  lawful  the  pleasures  of  sense,  but  because 
Yet  how  important  soever  purity  of  morals  may  be,  it  imposes  new  duties  on  the  father  of  a  family,  and  ra- 
the duties  of  a  father  towards  those  whom  he  brings  turns  him  the  sweetest  recompense  in  the  ties  of  hus* 
into  existence  are  of  a  still  higher  order.  Children  band  and  father.  Religious  morality  ought  therefore 
bom  but  for  wretchedness,  are  also  born  but  for  vice,  to  teach  men,  that  marriage  is  made  for  all  citixena 
The  happiness  and  the  virtue  of  innocent  and  defence*  equally ;  that  it  is  the  object  toward  which  they  should 

x 
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Political    all  direct  their  efforts;  but  that  this  object  has  not    from  all  the  convulsions  of  sued  a  step.     The  Russian  Poiu^ 
Economy,  been  attained  except  so  far  as  they  are  able  to  fulfil    nation  could  not  perhaps  receive   a  greater  benefit  k»w"j 
'— "*'-*—    their  duties  towards  the  beings  whom  they  call  into    from  its  government.   The  statute  of  Elisabeth,  in  fine,  "~v* 
existence :  and  after  obtaining  the  happiness  of  being    was  wise  in  prohibiting  a  cottage  from  being  built  with- 
fathers,  after  renewing  their  families,  and  giving  this    out  at  least  four  acres  of  land  being  allotted  to  it.    Had 
stay  and  hope  to  their  declining  years,  they  are  no  less    this  law  been  executed  in  England  and  Ireland,  no 
obliged  to  live  chastely  with  their  wives  than  single    marriage  could  have  happened  among  day* labourers 
persons  with  such  as  do  not  belong  to  them.  without  a  cottage  to  shelter  the  family,  no  cottager 

Self-interest  powerfully  warns  men  against  this  in-    would  have  been  reduced  to  the  last  degree  of  penu* 
definite  multiplication  of  their  families,  to  which  they    ry. 

have  been  invited  by  so  fatal  a  religious  error;  and  no  The  industrious  population  which  inhabit  towns,  have 
one  ought  to  be  disquieted,  if  this  order  is  observed  re-  still  fewer  data  than  those  of  the  country  for  calculat- 
nsissly.  In  general,  at  least  three  births  are  required  to  ing  the  lot  of  the  succeeding  generation.  The  work- 
give  two  such  individuals  as  arrive  at  the  age  of  mar-  man  knows  only  that  he  has  lived  by  his  labour;  he 
riage ;  and  the  niches  of  population  are  not  60  exactly  naturally  believes  that  his  children  will  do  so  likewise, 
formed  that  they  cannot  by  turns  admit  a  little  more  How  can  he  judge  of  the  extent  of  the  market,  or  the 
*  and  a  little  less.  Only  government  ought  to  awa-  general  demand  for  labour  in  his  country,  whilst  the 
ken  the  prudence  of  citizens  deficient  in  it,  and  never  master  who  employs  him  is  incessantly  mistaken  on  these 
to  deceive  them  by  hopes  of  an  independent  lot,  when  points  ?  Accordingly  this  class,  more  dependent  than 
this  illusory  establishment  shall  leave  them  exposed  to  any  other  on  chances  of  every  kind  for  its  subsistence, 
misery,  suffering,  and  death.  is  exactly  the  class  which  calculates  those  chances  least 

When  peasants  are  proprietors,  the  agricultural  po-  in  the  formation  of  a  family.  They  are  the  people  who 
pulation  stops  of  itself,  wnen  it  has  brought  about  a  marry  soonest,  produce  most  children,  and  consequent- 
division  of  the  land,  such  that  each  family  is  invited  ly  lose  most ;  but  they  do  not  lose  their  children,  till 
to  labour,  and  may  live  in  comfortable  circumstances,  after  being  themselves  exposed  to  a  competition  which 
This  is  the  case  in  almost  all  the  Swiss  cantons,  which  deprives  them  successively  of  all  the  sweets  of  life, 
follow  nothing  but  agriculture.  When  two  or  more  At  the  time,  when  all  towns  were  distributed  into 
sons  are  found  in  one  family,  the  younger  do  not  mar-  bodies  of  tradesmen,  when  a  calling  could  not  be  exer- 
tj  till  they  can  find  wives  who  bring  them  some  pro-  ciaedtill  the  applicant  had  been  united  to  a  corporation,  a 
perty.  Till  then  they  work  day  labour,  and  live  by  workman  never  married  till  after  he  had  been  passed  mat' 
means  of  it.  But  among  peasant  cultivators  the  trade  ter,  A  reception  into  the  trade  gave  him  the  certain- 
of  day  labour  does  not  afford  a  rank  ;  and  the  workman  ty  of  being  able  to  maintain  his  family  ;  an  excessive 
who  has  nothing  but  his  limbs,  can  rarely  find  a  father  competition  did  not  expose  the  great  mass  of  the 
imprudent  enough  to  give  him  his  daughter.  population  to  the  danger  of  dying  from  hunger.  Thus, 

When  the  land,  instead  of  being  cultivated  by  its  all  the  institutions  created  in  the  republics  of  the 
proprietors,  is  cultivated  by  farmers,  metayers,  day-  middle  ages,  and  reproduced  in  Queen  Elisabeth's 
labourers,  the  condition  of  the  latter  classes  becomes  statute  of  apprenticeship,  though  keenly  attacked  by 
more  precarious,  and  their  multiplication  is  not  so  ne-  Adam  Smith  for  establishing  a  monopoly  contrary  to 
cessariiy  adjusted  to  the  demand  for  their  labour.  They  the  consumer's  interest,  may  be  defended,  not  in  re- 
are  far  worse  informed  than  the  peasant  proprietor,  gard  to  the  increase  of  riches,  but  as  forming  a 
and  yet  they  are  called  to  perform  a  much  more  com-  necessary  obstacle  to  the  immoderate  increase  of  po- 
plicated  calculation.    Living  under  the  risk  of  being    pulation. 

dismissed  at  a  day's  notice  from  the  land  they  till,  it  is  Yet  because  the  system  which  we  follow  has*  made 
less  a  question  with  them  what  this  land  will  give,  than  us  experience  a  calamity,  we  ought  not  to  imagine 
what  is  their  chance  of  being  employed  elsewhere,  that  no  escape  is  to  be  found  except  by  rushing  into 
They  calculate  probabilities  in  place  of  certainties,  and  the  opposite  extreme.  It  is  not  by  the  suppression  of 
commit  themselves  to  fortune  with  regard  to  what  corporations  alone,  that  we  have  disproportionately 
they  cannot  investigate.  They  depend  on  being  happy  ;  increased  the  manufacturing  population.  It  is  much 
they  marry  much  younger  ;  they  bring  into  the  world  more  by  the  inordinate  encouragement  which  all  go- 
many  more  children,  precisely  because  they  know  less  vernments  at  the  same  time  have  given  to  production 
distinctly  how  those  children  are  to  be  established.  without  attending  to  consumption.     We  have  already 

Thus  metayers,  day-labourers,  all  peasants  depend-    pointed  out  the  results  of  this  imprudent  struggle  in 
ing  on  a  master,  being  more  imperfectly  able  to  judge    regard  to  the  increase  of  wealth.   They  have  been  still 
of  their  situation  by  themselves,  ought  to  be  guided    more  disastrous   in  producing  and  supporting   with 
and  protected  more  carefully  by  government.     Landed    deceitful  hopes  a  population,  which  has  afterwards  been 
proprietors  wield  all  the  force  of  monopoly  against    abandoned  to  all  the  horrors  of  want, 
them ;    whilst   dny-labonrers,   acting   in   competition        A  state  ought  doubtless  to  receive  with  gratitude, 
with  each  other,  are  finally  reduced  to  work  for  the    whatever  new  industry  the  wants  ok%  consumers' mar 
most  wretched  subsistence.     Those  measures  are  wise,    develope ;  but  it  also  ought  to  allow  the  industry,  which 
therefore,  which  have  been  adopted  by  legislators  to  fix    is  quitting  it,  to  depart  without  any  effort  to  the  con- 
the  minimum  share  that  should  fall  to  each  peasant,    trary.     When  the  profits  of  a  manufacture  diminish, 
It  would  in  general  be  a  beneficent  law  which  should    new  workmen  do  not  engage  in  it ;   former  workmen 
permit  no  division  of   a   metairie  below  a    certain    withdraw ;  and  after  some  years  of  suffering,  too  long 
limit,  no  reduction  below  a  half  on  the  metayer's  part,    and  too  cruel,  by  any  mode  of  treatment,  the  level  is 
It  is  a  beneficent  law  which  has  fixed  the  peasant's  lot    again  established.     But  if  the  favours  of  government 
in    Austria;    a  law,  which  should  invariably  fix  the    keep  up  the  staggering  manufacture ;  if  trying  to  save 
Russian  peasant's  capitation  to  his  landlord,  would  be    it,  government  offers  bounties  for  the  discovery  of  any 
equivalent  to  an  emancipation  from  serfage,  and  free    machine  which  shall  spare  manual  labour,  it  will  pro- 
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Political    long  suffering,  and  sare  the  manufacturer  only  at  the 
Economy,  cpence  of  those  whom  that  manufacturer  should  sup- 
port 

The  guardian  population  presents  the  same  species 
of  suffering  in  another  rank  of  society.  War  multi- 
plies the  commissions  of  officers  in  the  army  and  navy; 
the  complicacy  of  administration  multiplies  the  places 
of  judges  and  civil  agents  of  all  kinds.  Religious  seal 
multiplies  the  places  for  pastors.  All  of  them  live  on 
pensions  with  a  certain  degree  of  opulence  ;  none  of 
them  knows,  or  is  able  to  insure  the  fund  which  af- 
fords him  subsistence.  They  reckon  on  ushering  their 
children  into  the  same  career  with  themselves ;  they 
bring  them  up,  multiply  their  families  in  proportion  to 
their  actual  opulence,  and  blindly  repose  on  the  future. 
Their  pension  however  finishes  with  their  life ;  and  at 
death  they  leave  their  children  in  a  state  of  indigence, 
the  suffering  of  which  is  farther  aggravated  by  the 
possession  of  a  liberal  education.  The  laws  which  ob- 
struct the  marriage  of  officers,  judges,  clergymen,  and 
generally  of  all  such  as  live  on  pensions,  how  hard 
soever  those  laws  may  appear  at  their  first  establish* 
ment,  are  justifiable,  because  they  save  from  poverty 
the  class  to  which  its  torments  would  be  most  pierc- 
ing. 

But  an  inordinate  increase  of  population  is  not  the 
only  cause  of  this  national  suffering.  The  demand  for 
labour  may  decrease,  and4he  population  continue  sta- 
tionary. Consumption  may  be  arrested,  revenues  dis- 
sipated, capital  destroyed,  and  the  number  of  hands 
formerly  occupied  may  no  longer  be  able  to  find  a 
sufficient  employment.  The  population  immediately 
follows  the  revolution  of  the  capitals  destined  to  sup- 
port it.  As  day-labourers  are  more  eager  to  receive 
even  the  smallest  wage,  than  merchants  to  employ 
their  money,  the  former  are  laid  under  conditions  more 
and  more  hard,  as  the  demand  on  the  capital  dimi- 
nishes ;  and  tbey  conclude  by  contenting  themselves 
with  so  miserable  a  remuneration,  as  is  scarcely  suffi- 
cient to  maintain  them  alive.  No  enjoyment  ie  any 
longer  attached  to  the  existence  of  this  unhappy 
class ;  hunger  and  suffering  stifle  in  them  all  the  moral 
affections.  When  every  hour  is  a  struggle  for  life;  all 
passions  are  concentrated  in  selfishness ;  each  forgets 
the  pain  of  others  in  what  himself  suffers ;  the  sen- 
timents of  nature  are  blunted ;  a  constant,  obstinate, 
uniform  labour  debases  all  the  faculties.  One  blushes 
for  the  human  species,  to  see  how  low  on  the  scale 
of  degradation  it  can  descend ;  how  much  beneath  the 
condition  of  animals  it  can  voluntarily  submit  to  main- 
tain life ;  and  notwithstanding  all  the  benefits  of  social 
order,  notwithstanding  the  advantages  which  man  has 
gained  from  the  arts,  one  is  sometimes  tempted  to  exe- 
crate the  division  of  labour,  and  the  invention  of  manu- 
factures, on  beholding  to  what  extremes  of  wretched- 
ness tbey  have  reduced  beings  created  equal  with  our- 
selves. 

The  misery  of  the.  savage  hunter,  who  dies  so  fre- 
quently of  hunger,  is  not  equal  to  that  of  millions  of 
families,  whom  a  manufacture  sometimes  dismisses; 
because  at  least  there  remains  to  the  former  all  the 
energy  and  all  the  intelligence,  which  he  has  put  to 
proof  during  all  his  life.  When  he  dies  for  want 
of  find  ng  game,  he  yields  to  a  necessity  which  nature 
herself  presents,  and  to  which  he  knew  from  the  be- 

S Inning,  he  must  submit  as  to  sickness  or  to  old  age. 
ut  the  artisan,  dismissed  from  his  workshop  with  his 
wife  and  children,  has  beforehand  lost  the  strength 
of  his  soul  and  his  body;  he  is  still  surrounded  with 
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riches;  he  still  sees  beside  him,  at  every  step,  the  Political 
food  which  he  requires;  and  if  society  refuses  him  Economy. 
the  labour  by  which  he  offers  till  his  last  moment  to  *—~r*** 
purchase  bread,  it  is  men,  not  nature,  that  he  blames. 

Even  when  persons  do  not  actually  die  of  hunger ; 
even  when  the  aids  of  charity  are  eagerly  administered  . 
to  all  indigent  families,  discouragement  and  suffering 
produce  their  cruel  effects  on  the  poor,  the  diseases  of 
the  soul  are  communicated  to  the  body,  epidemics  are 
multiplied,  children  die  in  a  few  months  after  their 
birth,  and  the  suppression  of  labour  causes  more  cruel 
ravages  than  the  cruellest  war:  besides,  fatal  habits, 
either  of  mendicity  or  idleness,  take  root  in  the  popu- 
lation; another  course  is  given  to  trade,  another  di- 
rection to  fashion,  and  even  after  death  has  cleared  the 
ranks  of  workmen,  those  who  remain  are  no  longer  in 
a  condition  to  support  the  competition  of  foreigners. 

The  causes  of  diminution  in  the  demand  for  labour, 
often  belong  to  polity,  properly  so  called,  rather  than 
to  political  economy.  There  is  perhaps  none  more  ef- 
ficacious than  the  loss  or  diminution  of  liberty.  When 
a  nation  begins  to  alienate  this  precious  possession, 
each  citiien  thinks  himself  less  secure  of  his  fortune 
or  the  fruits  of  bis  labour ;  each  abates  something  of 
the  activity  of  his  mind,  and  his  spirit  of  industry. 
The  virtues  which  accompany  labour,— sobriety,  con- 
stancy, economy,—- give  place  to  the  vices  of  idleness, 
to  intemperance,  dissipation,  and  forgetfulness  of  the 
future.  Trade,  industry,  activity,  are  regarded  with 
contempt,  in  a  state  where  the  people  are  nothing, 
whilst  all  distinction,  all  honours,  are  reserved  for 
noble  indolence.  Favour,  intrigue,  flattery,  and  all 
the  arts  of  courtiers,  which  debase  the  soul,  are  roads 
to  fortune,  much  more  sure  and  rapid  than  strength 
of  character,  bold  and  enterprising  activity,  or  a  spirit 
of  speculation.  Intriguers  are  multiplied  daily ;  they 
regard  with  contempt  those  who  follow  the  only  ho- 
nourable path  to  fortune,  that  in  which,  none  makes 
progress  except  by  his  merit  or  his  labour. 

One  cause  of  depopulation  is,  however,  presented, 
which  lies  within  the  narrowest  range  of  political 
economy.  The  progress  of  the  arts,  the  progress  of 
industry,  and  hence  even  that  of  wealth  and  prosperity, 
discover  economical  methods  of  producing  all  the  fruits 
of  labour  by  employing  a  smaller  number  of  workmen. 
Animals  are  substituted  for  men  in  almost  all  the  details 
of  agriculture;  and  machines  are  substituted  for  men  in 
all  the  operations  of  manufactures.  80  long  as  a  nation 
finds  within  its  reach  a  market  sufficiently  extensive  to 
secure  for  all  its  productions  a  prompt  and  advantageous 
circulation,  each  of  those  discoveries  is  an  advantage, 
because  instead  of  diminishing  the  number  of  workmen, 
it  augments  the  mass  of  labour  and  its  produce.  A  na- 
tion which  happens  to  originate  discoveries,  succeeds 
for  a  long  time  in  extending  its  market  in  proportion 
to  the  number  of  hands  set  free  by  every  new  inven- 
tion. It  immediately  employs  them  in  augmenting  the 
produce,  which  the  discovery  promises  to  furnish  at  a 
Cheaper  rate.  But  a  period  arrives  at  last,  when  the 
whole  civilised  world  is  but  one  market,  and  when 
new  customers  cannot  be  found  in  new  nations.  The 
demand  of  the  universal  market  is  then  a  precise  quanti- 
ty, which  the  different  industrious  nations  dispute  with 
each  other;  if  one  furnish  more,  another  must  furnish 
less.  The  total  sale  can  only  be  increased  by  the  pro- 
gress of  general  opulence,  or  because  conveniences 
formerly  confined  to  the  rich,  are  brought  within  the 
reach  of  the  poor. 
-  The  invention  of  the  stocking-frame,  by  means  of 
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Political    which  one  man  does  as  much  work  as  a  hundred  did  ployed  in  spinning  with  the  wheel,  or  even  with  the     Pd'*** 

Economy,  before,  was  a  benefit  for  humanity,  only  because,  at  distaff;  a  certain  proof  that  the  saving  does  not  ezeeed   &"""*'• 

^""Y~w  the  same  time,  the  progress  of  civilisation*  of  popula*  ten  per  cent.     The  same  observation  may  be  extended  u*~v~l~ 

tion,  and  of  wealth,  increased  the  number  of  consumers,  to  all  improved  manufactures :  they  have  never  dimi- 

New  countries  adopted  the  customs  of  Europe ;  and  this  nished  the  price  of  their  produce,  except  in  arithmetic 

article  of  dress,  formerly  reserved  for  the  rich,  has  now  cal  progression,  while  they  have  suspended  workman-. 

descended  to  the  poorest  classes.   But  if,  at  the  present  ship  in  geometrical  progression, 

day,  some  new  discovery  should  enable  us,  by  a  single  Let  us  compare  this  saving  in  workmanship  with 

stocking-frame,  to  do  the  work  which  ten  years  ago  was  the  saving  in  price,  according  to  the  most  simple  caU 

done  by  a  hundred,  this  discovery  would  be  a  national  culation  on  the  commonest  manufacture.    A  hundred 

misfortune ;  for  the  number  of  consumers  can  scarcely  thousand  women,  who  knit  with  the  needle  each  a 

increase,  and  it  would  then  be  the  number  of  producers  hundred  pair  of  stockings  annually,  produce  10  million 

which  would  be  diminished.  pairs ;  which,  at  5s.  a-pieee,  would  sell  at  £2,500,000 : 

This  example  may  show  us  the  general  rule :  When-  the  raw  material  is  worth  a  fifth  of  this.  There  remains 

ever  a  discovery,  economizing  labour,  brings  within  £2,000,000  to  distribute   among   100,000  workmen, 

the  reach  of  a  poorer  class  what  was  previously  con-  or  £20  a-head. 

fined  to  the  rich,  it  extends  the  market ;  and  whilst  be-  The  same  work  is  done  at  present  on  the  frame  by  1000 

nefiting  undertakers  and  poor  consumers,  it  does  no  workmen,  and  comes  in  ten  per  cent,  cheaper  at  4s.  6d, 

harm  to  workmen.    But  when  the  discovery  cannot  a  pair,  or  £2,250,000  in  all.  The  nation  therefore  saves 

increase  the  number  of  consumers,  though  it  serves  £250,000.     If  employed  solely  in  workmanship,  this 

them  at  a  cheaper  rate,  either  because  they  are  already  sum  would  be  sufficient  to  maintain  12,500  of  the  wock« 

all  furnished,  or  because  the  thing  produced  can  never  era  who  have  been  dismissed.    But  this  is  not  what 

be  useful  to  them,  however  low  it  may  fall,— the  disco-  happens ;  the  consumer  accustomed  to  buy  stockings  at 

very  becomes  a  human  calamity  ;  because  it  is  advanta-  5s.  a  pair,  pays  still  the  same  price ;  but  by  reason  of 

geous,  but  to  a  certain  manufacturer,  and  that  only  at  the  progress  of  the  art,  he  merely  wears  them  a  little 

the  expence  of  his  brethren  ;  or  it  benefits  a  single  finer.     This  progress  in  his  luxury  gives  subsistence  to 

nation,  and  that  only  at  the  expence  of  others.     This  a  tenth  more  stocking  manufactures,  that  is,  to  a  hun* 

national  benefit,  if  purchased  at  the  expence  of  wretch-  dred  more;  to  these  add  still  farther  a  hundred  work* 

edness  and  famine  to  foreign  artisans,  would  not  in  it-  men  employed  in  repairing  the  machines  or  construct* 

self  be  much  worth  coveting;  it  is,  besides,  very  far  ing  new  ones,  and  you  have  in  all  1200  workmen  living 

from  being  certain.     From  the  progress  of  communis  on  the  sum  which  supported  100,000. 

cation  between  different  states,  from  the  skill  of  menu-  The  same  calculation  is  applicable  to  all  improved 

facturers,  a  discovery  in  one  country  is  imitated  in  manufactures;  for  the  manufacturer,  in  adopting  a  new 

every  other  before  the  former  has  gained  any  great  machine,  and  dismissing  his  workmen,  never  troubles 

profit  from  it  himself  with  inquiring  whether  he  shall  make  a  pro* 

It  will  doubtless  be  said,  that  whoever  introduces  a  fit  equal  to  the  diminution  of  workmanship,  but  mere* 
saving  in  any  article  of  his  consumption,  preserving  ly  whether  be  shall  be  enabled  to  sell  a  little  cheaper 
still  the  same  revenue,  will  consume  wnat  he  saves  from  than  his  rivals.  All  the  workmen  of  England  would 
the  fall  of  price  in  such  and  such  an  article,  by  a  new  be  turned  to  the  street,  if  the  manufacturers  could  em- 
expenditure,  for  which  he  will  put  in  requisition  a  ploy  steam  engines  in  their  place  with  a  saving  of  five 
new  labour.    But  there  never  will  be  any  proportion  per  cent. 

between  this  new  demand  and  the  labour  suspended  on  Besides,  the  improvement  of  machinery,  and  the 

account  of  it.  economy  of    human  labour,   contribute  immediately 

On  one  hand,  consumers  make  use  of  goods  a  little  to  dimmish  the  number  of  national  consumers ;  for 

finer,  a  little  prettier  at  the  same  price.     The  clothes  all   the  ruined   workmen  were  consumers.     In    the 

with  which  the  poor  workman  is  dressed,  are  a  little  country,  the  introduction  of  the  large  farming  system 

superior  in  quality,  are  really  worth  a  little  more,  than  has  banished  from  Great  Britain  the  class  of  peasant 

those  which  covered  his  father  at  the  expence  of  the  farmers,  who  laboured  themselves,  and  yet  enjoyed  an 

same  part  of  his  wages.    But  himself  does  not  perceive  lion  est  plenty.    The  population  has  been  considerably 

this  advantage.     Decency,  which,  according  to  his  sta-  diminished,  but  its  consumption  is  reduced  still  far- 

tion,  he  is  obliged  to  consult,  leaves  him  no  choice ;  he  ther  than  its  number.     The  hinds  perform  all  sorta  of 

must  dress  like  his  equals,  without  finding  more  enjoy-  field  labour,  are  limited  to  the  scantiest  necessaries,  and 

ment;  he  makes  no  saving  in  this  article,  he  cannot  give  not  nearly  so  much  encouragement  to  the  industry 

apply  it  to  any  other  expence.  of  towns  as  the  rich  peasants  gave  before. 

On  the  other  hand,  the  price  of  goods  is  not  always  A  similar  change  has  taken  place  in  the  population  of 
established  in  direct  proportion  to  the  labour  they  re-  towns.  Discoveries  in  the  mechanical  arts  have  ac- 
quire, but  in  a  very  complicated  proportion  subsisting  ways  the  remote  result  of  concentrating  industry  within 
between  this  annual  labour,  the  circulating  capital,  and  the  hands  of  a  smaller  number  of  richer  merchants, 
a  primary,  unrenewed  labour,  consumed  in  building  They  enable  men  to  perform  with  an  expensive  ma- 
the  manufactory,  constructing  the  machinery  with  ex-  chine,  that  is  to  say,  with  great  capital,  what  was  for- 
pensive  and  often  foreign  materials.  Hence,  even  merly  performed  with  a  great  labour.  They  discover 
when  a  hundred  workmen  are  dismissed,  that  the  work  the  economy  which  exists  in  management  on  a  great 
may  be  done  with  one  by  means  of  machinery,  the  scale,  the  division  of  operation,  the  employment  corn- 
goods  are  not  reduced  to  the  hundredth  part  of  their  mon  to  a  great  number  of  men  at  once,  of  light,  fuel, 
price.  The  stocking-frame  economizes  work  nearly  and  all  the  powers  of  nature.  Thus  small  merchants, 
in  this  proportion,  yet  it  scarcely  produces  stockings  *  small  manufacturers  disappear  ;  and  our  great  under- 
ten  per  cent,  cheaper  than  those  made  with  the  needle,  taker  supplies  the  place  of  hundreds,  who  all  together 
Notwithstanding  the  invention  of  large  mills  for  spin-  perhaps  were  not  as  rich  as  he.  All  together  were,  how- 
ning  wool,  silk,  cotton,  women  continue  to  be  em-  ever,  better  consumers  than  he.  Hit  expensive  luxury 
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oiitfctl  gives  ftr  less  encouragement  to  industry  than  the  ho- 
conomy.  ne8{  plenty  of  a  hundred  households,  of  which  his 
household  supplies  the  place. 

As  even  new  demands  made  manufactures  prosper, 
the  number  of  labourers,  in  spite  of  the  augmented 
powers  of  labour,  increases  likewise ;  and  such  as  were 
dismissed  from  the  country  found  still  an  establishment 
in  manufacturing  towns,  the  population  of  which  con- 
tinued to  increase.  But  now  when  at  last  the  market  of 
the  universe  has  been  found  sufficiently  provided  for, 
and  new  reductions  of  workmen  have  occurred ;  when 
hinds  have  been  dismissed  from  the  fields,  spinners 
from  the  mnufactories  of  cotton,  weavers  from  those 


of  cloth ;  when  esch  day  a  new  machine  supplies  the  Political 
place  of  several  families,  whilst  no  new  demand  offers  Economy. 
them  an  occupation  or  a  livelihood ;  distress  has  reach- 
ed its  height,  and  one  might  begin  to  regret  the  pro- 
gress of  this  civilisation,  which/by  collecting  a  greater 
number  of  individuals  in  the  same  space  of  ground, 
has  but  multiplied  their  wretchedness,  whilst  in  deserts 
it  coiild  at  least  but  reach  a  small  number  of  victims. 
One  might  also  regret  that  governments  have  studied  too 
late,  and  neglected  too  constantly  the  precepts  of  a 
science,  which,  teaching  the  origin  of  national  prospe- 
rity, points  out  beforehand  its  danger,  and  the  causes 
of  its  destruction. 


ANALYTICAL   INDEX. 


^^Fir#/.— Object  of  Political  Eco* 
somy,  and  origin  of  the  science, 
fege37 

lie  object  of  the  science  of  government 
is  to  increase  the  happiness  of  men, 
and  to  extend  that  happiness  to  all 
classes,  ib. 

5?il  policy  provides  for  their  moral 
happiness,  by  liberty,  education, 
sad  religion,  ib. 

'oiiocal  Economy  provides  for  the  phy- 
sical  welUbeing  of  man*  by  the 
sccomulation  and  preservation  of 
veslth,  ib. 

foreroment  ought  to  have  in  view  the 
happiness  of  all  men,  not  of  any 
particular  da**,  ib. 

fc'ohh  and  population  are  national 
advantages,  only  in  so  far  as  they 
«e  consistent  with  the  happinsM 
a  <rf*)!,ib. 

J  is  not,  however,  the  equality  of  ranks, 
bat  the  happiness  of  all  ranks, 
tost  the  legislator  ought  to  have 
in  view,  ib. 

Political  Economy  k  properly  the 
science,  which  tenches  the  nature 
snd  causes  of  the  wealth  of  na- 
tions, ib. 

Hie  administration  of  the  public  for- 
tune was  first  studied  under  the 
name  of  Finance,  its 

"K  protection  of  private  fortunes  an  es- 
sential part  of  justice,  ib, 

Bu  the  national  fortune,  composed  of 
the  fortunes  of  all,  was  not  an  ob- 
ject of  speculation  with  the  ancient 
Philosophers,  38 

Keroluuon  in  the  timet  of  Charles  V. 
who  deprived  the  popular  magis- 
trates, brought  up  in  business,  of 
the  administration  and  charge  of 
finance,  ib. 

Ban  and  distress  of  all  the  industrious 
wontries,  »  consequence  of  the 

fovemment  and  wan  of  Charles 

V.ib. 

Tk  unirerial  exhaustion  of  finances 
rowed  the  importance  of  political 
enmomy,  ib. 

™t«sl  economy  began  to  be  studied 

vuJV*  minMtefi  «*  fiwwee,  ib. 
*tw jdess  of  amendment  entertained 
(\*2  ^T.Md  Colbert,  ib. 
^««    having   especially    protected 
commerce,  the  mercantile  system 


of  political  economy  received  the 
name  of  Coibcrtum,  but  improper* 

ly.39 

Merchants  having  at  their  disposal  all 
the  wealth  of  the  state,  attracted 
the  attention  of  governments,  ib. 

Princes,  offering  to  merchants  the  means 
of  selling  dear  and  buying  cheap, 
shared  their  profile,  ib. 

Origin  of  the  mercantile  system ;  the 
balance  of  commerce  assigned  as 
the  cause  of  the  accumuUtion  of 
money,  ib. 

Origin  of  the  territorial  system,  or  sys- 
tem of  Economists  of  Quesnay^  ib. 

Quesnay  shows  that  money  is  not 
wealth,  ib. 

He  represents  commerce  as  an  exchange 
of  equal  values,  which  cannot  en- 
rich a  nation,  40 

Mairaiactures,  in  his  opinion,  are  only 
an  exchange  of  the  future  against 
the  present,  and  therefore  equally 
incapable  of  enriching  a  nation, 
ib. 

But  agriculture  seemed  to  him  to  give 
scope  for  a  new  creation,  in  the 
rent  of  land,  and  he  made  it  the 
sole  source  of  wealth,  ib* 

The  results  of  the  system  of  the  Econo- 
mists were  diametrically  opposed 
to  those  of  the  mercantile  system, 
ib. 

This  ingenious  system  was  but  ill  sup- 
ported by  facts;  for  in  France 
none  were  presented  to  the  public, 
ib. 

Origin  of  the  system  of  Adam  Smith, 
founded  upon  labour  and  econo. 
my,  ib. 

Division  of  the  work  destined  to  ex- 
plain this  system,  ib. 

Chapter  Second.  —Formation  and  pro- 
gress of  wealth,  page  41 

The  industry  of  man  is  the  source  of 
his  wealth;  his  desires  and  his 
wants  are  its  employment,  ib. 

The  produce  of  labour,  preserved  and 
accumulated  between  its  crea- 
tion and  its  consumption,  consti- 
tutes wealth,  ib. 

An  isolated  man,  master  of  a  desert 
Island,  begins  to  grow  rich  only 
when,  by  his  labour,  he  subdues 
the  animals  which  he  tames,  41 


Then  the  ground  itself  to,  which  his  la- 
bour gives  value,  ib. 

At  length  his  labour  will  procure  him 
lodging  and  clothes,  ib. 

Every  species  of  wealth  must  undergo 
the  labour  which  creates,  the  eco- 
nomy which  accumulates,  the  con- 
sumption which  destroys,  ib. 

Labour  which  procures  no  eojoyuient  is 
useless;  and  that  labour,  whose 
fruits  cannot  be  accumulated,  is 
unproductivei  ib. 

An  unproductive  labour  may  be  very 
useful,  if  while  it  creates  no 
wealth*  it  secures  and  renders 
wealth  fit  tor  enjoyment,  ib. 

By  P*Jif)g  *  wage  for  useless  or  un- 
productive labour,  we  do  uot  change 
its  nature,  we  but  change  the  per- 
son who  loses  the  first,  and  who 
cannot  accumulate  the  second,  49 

Exchanges  in  society  increase  the  pro- 
ductive powers  of  labour,  and  mul- 
tiply the  enjoyments  which  wealth 
procures,  ib. 

Exchange  can  take  place  only  when 
each  of  the  two  contracting  parties 
finds  more  advantage  in  purchas- 
ing the  commodity  wanted,  than 
in  making  it  for  himself,  ib. 

Each  discovering  that  he  did  well  what 
he  did  frequently,  ill  what  he  did 
rarely,  trades  were  divided,  ib. 

Much  more  work  was  accomplished  af- 
ter the  division  of  trades,  but  also 
much  more  was  required  after  their 
perfection,  ib. 

All  work  being  produced  prior  to 
eonsumptioti,  the  production  of  all 
is  regulated  by  the  consumption  of 
all,  ib. 

The  consumption  of  an  individual,  and 
that  of  the  society  of  which  he 
forms  a  part,  should  be  propor- 
tional to  their  revenue,  ib. 

Distinction  between  the  funds  of  con- 
sumption destined  for  immediate 
use,  and  the  capital  destined  for 
reproduction,  43 

The  master  who  hires  workmen,  is  in 
the  condition  of  the  husbandman 
who  sows  the  ground ;  the  wage  is 
composed  of  the  goods  consumed 
for  refiroductioa  with  interest, 
th. 

The  husbandman  divides  his  crop  be- 


tween his  expenees,  his  permanent 
advances,  and  his  seed,  43 

Permanent  advances  for  any  productive 
labour  constitute  fixed  capita],  ib. 

Annual  advances,  which  are  consumed 
for  the  purpose  of  reproduction 
with  interest,  constitute  circulat- 
ing capital,  ib. 

Reproduction  necessarily  limited  by 
consumption,  ib. 

The  funds  of  consumption  compre- 
hend, not  only  domestic  provi- 
sions, but  all  the  funds  of  those 
who  lend  out  articles  to  hire,  and 
part  of  the  funds  of  retail  dealers, 
44 

The  national  revenue  consists  of  the 
whole  value  by  which  the  repro- 
duction surpasses  the  consumption 
that  produced  it,  ib. 

Some  acquire  a  right  to  their  part  of 
the  national  revenue  by  an  annual 
labour,  others  by  the  prolonged 
effect  of  an  antecedent  labour,  ib. 

By  a  circular  concatenation  production 
regulates  revenue,  revenue  con- 
sumption, and  consumption  regu- 
lates production,  ib. 

Nations  may  be  ruined  either  by  con- 
suming too  much  or  by  consum- 
ing too  little,  ib. 

Consumption,  which,  instead  of  being 
an  expenee,  gives  movement  to 
new  labour,  complicates  the  pro- 
portion between  production  and 
consumption  without  destroying  it. 

Money  did  not  create  wealth,  it  only 
facilitated  the  operations  of  trade, 
ib. 

The  precious  metals,  equally  sought 
after  by  all  men,  at  length  came 
to  represent  every  species  of  wealth, 
ib. 

New  activity  given  to  exchanges  by 
the  invention  of  money,  ib. 

Each  exchange  being  advantageous  for 
the  two  contracting  parties,  aug- 
ments the  mass  of  national  enjoy- 
ment, ib. 

Distribution  of  revenue  among  the 
classes  of  society  by  agriculture, 
46 

—  by  numufactures,  ib. 

— —  by  trade,  ib. 

Formation  of  a  guardian  population, 


78 

and  the  manner  in  which  it  is  paid 

from  the  revenue  of  others,  40 
Payment  of  those  who  produce  mental 

enjoyments,  ib. 
Payment  of  those  who  take  care  of 

the  persons,  not  the  wealth  of  men, 

ib. 

Chapter  TAinf.— OfTerritorul  Wealth, 

page  40 
Importance  of  die  wealth  arising  from 
land,  and  of  the  class  who  create 
this  wealth,  ib. 
Division  of  the  fruit*  of  the  earth  de- 
stined to  compensate  for  the  fixed 
capital,    the    circulating  capital, 
and  the. labour  which  has  produc- 
ed them,  47 
The  net  produce  belongs  only  to  a  sin- 
gle class,  the  raw  produce  is  di- 
vided among  all  classes,  and  pro- 
perly constitutes  the  national  in- 
terest, ib. 

Sometimes  a  superabundant  population 
submits  to  work  for  such  low 
wages,  that  the  augmentation  of 
law  ptoduce  ceases  to  be  a  sign  of 
prosperity,  ib. 

1  he  cultivation  of  territorial  wealth  is 
carried  on  by  permanent  contracts, 
ib. 

State  of  barbarism  when  men  dare  not 
trust  their  labour  to  the  ground, 
ib. 

First  investment  entrusted  by  the  agri- 
culturist to  the  grouod,  not  ex- 
tending beyond  a  year,  ib. 

Absolute  confidence  of  civilized  nations, 
among  whom  land  is  regarded  as 
the  surest  of  all  kinds  of  wealth ; 
permanent  labours  to  increase  its 
value,  ib. 

It  is  not  the  opulence  of  a  few  propri- 
etors, but  the  comfort  of  all  the 
agricultural  class,  that  indicates 
the  best  system  of  rural  cultiva- 
tion, ib. 

Patriarchal  cultivation  by  the  labour 
of  the  proprietor  and  of  his  fami- 
ly, ib. 

Condition  of  the  slaves  tolerable  when 
they  laboured  along  with  their 
masters,  48 

Servile  cultivation,  by  the  labours  of 
slaves  and  inspectors,  ib. 

Absolute  change  in  the  condition  of 
slaves,  when  their  masters  ceased 
to  work,  ib. 

Depopulation  and  decline  of  agricul- 
ture in  Italy,  by  the  servile  culti- 
vation, ib. 

Servile  cultivation  of  the  colonies  of 
the  Mexican  Gulf,  ib. 

The  invasions  of  the  Barbarians  bet- 
tered the  condition  of  the  peasants, 
whom  the  landlord  now  required 
for  soldiers,  ib. 

Three  systems  invented  during  the 
middle  ages  for  exalting  the  con- 
dition of  slaves  and  cultivators,-—- 
cultivation  for  half  produce,  cor- 
vU»  and  capitation,  ib. 

Cultivation  Jbr  half  produce,  or,  culti- 
vation by  metayer  t,  one  of  the 
lumpiest  inventions  of  the  middle 
ages,  49 

Great  progress  of  agriculture  among 
the  metayers,  in. 

If  the  metayer  is  not  protected  by  the 
legislature,  proprietors  exercising 
a  kind  of  monopoly  will  reduce 
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the  cultivator  to  be  satisfied  with 
less  than  his  half,  40 

Cultivation  by  corvee*  much  less  ad- 
vantageous for  the  peasant  and 
for  his  lord,  ib. 
.  It  is  also  founded  upon  an  equal  divi- 
sion of  labour  and  of  land,  but  the 
peasant  takes  no  interest  in  the 
labour  which  he  performs,  ib. 

The  cultivator  protected  by  law  in 
Austria,  and  the  corvecs  changed 
into  an  invariable  service,  60 

Stability  of  the  Austrian  monarchy  at- 
tributed to  the  happy  condition  of 
the  peasantry,  ib. 

Cultivation  by  capitation.  It  indicates 
a  country  half  waste,  where  the 
hands  are  not  sufficient  to  cultivate 
the  ground,  ib. 

Capitation  most  frequently  joined  to 
servitude  of  the  soil,  ib. 

In  Russia,  where  the  rate  of  capitation 
has  not  been  changed,  serfs  have 
enriched  themselves,  ib. 

Cultivation  by  farm-lcate.  It  is  im- 
possible immediately  after  the  abo- 
lition of  slavery,  for  it  supposes  a 
class  of  agriculturists  already  rich, 
ib. 

Change  in  the  condition  of  farmers, 
who  from  simple  labourers,  became 
speculators  in  agriculture,  ib.  , 

Formation  of  a  new  class  of  cultivators 
who  labour  for  the  farmers,  61 

Wretched  condition  of  these  hinds,  ib. 

The  most  numerous  and  the  most  im- 
portant class  of  the  population  is 
thus  reduced  to  the  most  degraded 
state,  ib. 

Political  convulsions  from  this  bad  or- 
ganization of  society ;  state  of  Ire- 
land, ib. 

Advantages  "and  disadvantages  of  farm- 
leases  for  the  proprietor,  ib. 

Farm-leases  tend  to  save  manual  la- 
bour and  diminish  population,  ib. 

Progress  of  the  class  of  peasants  in 
France ;  particular  contracts,  62 

Cultivation  by  emphyteutic  lease.  Its 
great  advantages  in  encouraging 
an  improved  cultivation,  ib. 

But  the  emphyteusis  which  suits  the 
cultivator,  and  the  country  itself, 
does  not  suit  the  proprietor,  ib. 

The  national  interest  sometimes  re- 
quires that  property  shall  pass 
into  hands  likely  to  make  a  better 
use  of  it,  ib. 

It  is  essentially  necessary  that  the  pro- 
prietors of  land  possess  also  move- 
able capita],  ib.     * 

Almost  all  legislators  have  discouraged 
cultivators  from  making  perma- 
nent advances  on  land,  ib. 

It  concerns  the  nation  that  every  pro- 
prietor who  ruins  himself  shall  sell 
bis  land  rather  than  exhaust  it ; 
but  means  have  been  adopted  to 
prevent  him,  63 

The  still  more  fatal  laws  of  entail  in* 
vented  through  family  pride,  ib. 

EntaH  gives  the  proprietor  an  in- 
terest contrary  to  that  of  his  own 
property,  and  to  that  of  the  pub- 
lic, ib. 


Chapter    Fourth.  —  Of  Commercial 

Wealth,  page  63 
Commercial  wealth  comprehends  every 

thing  which  becomes  the  object  of 


exchange  to  satisfy  the  wants  of 
men,  63 
The  isolated  man  laboured  for  his  own 
wants ;  in  society  each  individual 
labours  for  the  wants  of  all,  64 
Not  knowing  these  wants  precisely,  the 
proportion  between  his  labour  and 
the  demand  for  that  labour  might 
be  ill  understood,  ib. 
Knowledge  of  the  market,  or  of  the 
number,  the  tastes,  the  expendi- 
ture,  and  the  revenues  of  con- 
sumers, ought  to  regulate  the  la- 
bour of  the  producer,  ib. 

A  comparison  of  the  purchaser's  price 
with  the  buyer's  price,  is  suffi- 
cient to  guide  the  latter,  and  to 
make  him  know  the  market,  ib. 
The  producer* t  price  comprehends  the 
remuneration  of  all  his  labours, 
and  the  interest  of  the  capitals 
which  have  contributed  to  the  pro- 
duction, ib. 

Although  the  producer  cannot  obtain 
this  price,  he  often  .finds  it  diffi- 
cult to  diminish  his  production, 
ib. 

The  buyer' t  price  established  by  com- 
petition, on  the  least  expensive 
mode  of  supplying  the  thing  re- 
quired, ib. 

,  Production  being  limited  by  consump- 
tion, the  first  object  of  the  pro- 
ducer is  to  extend  his  sale,  that 
he  may  augment  his  labour,  ib. 

lie  succeeds  in  this,  1st,  by  a  saving 
in  his  labour,  which  enables  him 
to  undersell  his  brethren,  66 

There  is  not  always  a  national  advan- 
tage in  underselling  even  foreign- 
ers, ib. 

2dly,  By  lowering  the  price,  and  so 
offering  the  thing  produced  to  a 
new  class  of  cousumers,  ib. 

3dly,  By  die  increase  of  population 
and  national  wealth,  which  afford 
new  consumers  at  the  same  price, 
ib. 

But  it  is  the  diffusion  of  wealth,  not 
its  accumulation,  which  augments 
consumption,  ib. 

The  accumulation  of  capitals  which 
increases  great  manufactures,  ex- 
cludes their  products  from  con- 
sumption, ib. 

4thly,  By  the  progress  of  civilization, 
comfort,  security,  and  happiness 
among  barbarous  nations,  ib. 

The  profit  of  trade  increases,  either 
by  producing  cheaper,  or  by  selling 
dearer,  ib. 

Manufacturers  produce  cheaper,  1st, 
by  the  low  price  of  workmanship, 
which,  if  it  is  not  an  effect  of  su- 
periority in  climate,  is  a  national 
calamity,  56 

2dly,  By  the  low  price  of  interest,  and 
the  abundance  of  capitals,  em* 
ployed  as  income  by  the  capitalist, 
ib. 

3dly,  By  the  increasing  division  of  la- 
bour, which  makes  each  opera- 
tion be  performed  more  easily  and 
more  rapidly,  ib. 

But  this  advantage  is  often  purchased 
at  the  expence  of  the  intelligence 
and  morality  of  the  human  spe- 
cies, ib. 

4rhry,    By   the    employment  of  ma-  • 
chines  in  place  of  men,  which  is 
not  desirable,    except  when    the 


men  discharged  can  find  s  set 

employment,  66 
6thly,  By  the  application  of  sriaxr  % 

the  arts,  which  furnishes  new  as 

materials,    and    produces  bc&e 

work,  ib. 
6thJy,  By  the  advantages]  of  dm*, 

soil,  exposure,  national  chirms 

.  peculiar  to  the  different  comma 

of  the  earth,  ib. 
Governments  have  likewise  attempt^ 

to  assist  commerce,  by  giving  it  dt 

means  of  produciog   cheap  td 

selling  dear,  ib. 
Artificial  means  of  producing  ebeu, 

1st,  prohibition  to  export  the  at 

material ;   saciifice  of  one  da*  i 

producers  to  another,  67 
2dly,  Fixation  or  suppression  of  a 

terest;  sacrifice  of  capitalists,  ib. 
Sdly,  Enacting  laws  to  lower  the  ncs 

of  labour ;  sacrifice  of  the  workaf 

class,  ib. 
Expedients   invented  by   govcrnmea 

to  assist  the  merchant  in  mfcy 

dear,  ib. 
1st,    Begulations  of  epprenuraJnpv 

and  corporations,  which    gra  i 

monopoly    to    merchants  agra 

consumers,   and  against  such  * 

wish  to  labour,  ib. 
2dly,   Monopolies  granted  CO  tradi^ 

companies,  ib. 
Sdly,  Monopoly  of  the  interior  mute 

given  to  the  national  producer!  b? 

the  imposition   of  heavy  dim* 

ib. 
Prodigious    encouragement   which  it 

gives  to  nascent  manufacture!,  A 
It  is  unavailing,  or  even  hurtful,  i* 

manufactures  destined  for  expor- 
tation, ib. 
Emulation  of  all  governments  to  an* 

bush    manufactures    event-bat, 

ib. 
Formation  of  new  manufactures  at 

longer  determined  by  the  wants  d 

the  market,  ib. 
Excess  of   production  has  caused  a 

immense  loss  of  capital  in  task, 

ib. 
It  has  produced  a  manufacturing  po- 
pulation   which    can   no  fangs* 

find  employment,  ibw 
Hence  governments,  contrary  to  tbe 

spirit  of  trade,  have  endearooral 

to  isolate  themselves,  and  be  nfi- 

cient  for  themselves,  69 
Real  advantages  of  a  near  trade  for  the 

rapid  circulation  of  capital,  ib. 
But  a  neighbouring  foreigner  is  been 

than  a  distant  countrymsa,  ib 
The  system  of  the  isolation  of  tutu* 

is  a  barbarous  system,  ib. 
4thly,  Monopoly  obtained  in  a  fbmgfl 

country  by  a  treaty  of  commerce, 

ib. 
6thly,    Monopoly  obtained  in  s  oev 

country   by   the  foundation  of* 

colony,  ib. 
Gthly,     bounties    and    restitotioo  d 

taxes  upon  exportation,  ib. 
Moral  encouragement   which  gorer* 

ment  may  give  to  trade,  €0 
Mercantile  capital   may  be  suddeely 

augmented  by  all  the  stringi  d 

the  rich,  ib. 
The  torpor  of  a  nation  can  sometir" 

be  thrown  offonly  by  example,  it 
Good  government  is  the  most  eftr.- 

ual  encouragement  to  trade,  is. 
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Ibapter  Fyth*—jQf  Money,  page  160 

Tec  exchange  of  ell  values  it  made  by 
money;  it  facilitates  exchanges, 
and  terra  to  measure  them*  ib. 

t  ie  also  the  pledge  of  values,  of  which 
it  it  the  sign.     It  stands  for  them, 
.because  it  represent*  the  labour 
required  m  producing  them,  61 

fcf  ouey  is  wanted,  not  for  its  own  sake, 
but  as  being  a  sign  of  the  values 
wh«ch  are  transmitted  by  wages, 
sa'es,  and  loans,  ib. 

Lt  la  in  fact  a  common  and  almost  in* 
variable  unity,  and  is  thus  fitted 
to  be  the  measure  of  all  values, 
ib. 

llinoit  universal  errors  regarding  mo- 
ney, which  has  been  continually 
confounded  with  capital,  ib.  • 

I  at,  in  times  of  scarcity,  h  is  always 
said,  that  money,  not  provision, 
is  wanting,  ib. 

ITie  money  which  then  seems  to  be 
warning  is  wages,  or  a  capital  ready 
to  command  a  new  labour,  with. 
out  which  this  labour  cannot  be 
avccompluhtd,  ib. 

Fhis  money  comes  to  the  merchant  by 
the  exchange  of  his  merchandise 
against  the  revenue  of  consumers. 

Money  is  on'y  the  sign  of  the  wages, 
rent,  and  income ;  all  three  are  in 
fajt  composed  of  things  material 
and  consumable,  62 

Jdly,  The  augmentation  of  capital,  and 
not  that  of  money,  augments  the 
quantity  of  labour,  ib. 

The  capital  and  income  of  the  pro* 
ducer  does  not  in  reality  consul 
in  money,  but  in  the  merchandise 
which  he  produces,  ib. 

His  customers  n  ay  receive  their  revenue 
in  money  or  in  kind ;  so  long  as 
they  are  not  richer,  they  will  not 
purchase  more  from  him,  ib. 

3u1y.  The  lending  of  capital,  and  not 
of  the  money  which  represents  it, 
gives  a  right  to  interest  or  part  of  its 
produce,  ib. 

The  prohibition  of  usury"  by  theologi- 
an* would  be  well  founded,  were 
the  borrower  prevented  fiom  put- 
ting it  to  profit,  ib. 

Xo  good  can  be  done  to  a  country  by 
multiplying  the  sign  and  not  the 
thing  signified.  Money  decreases 
in  value  as  it  becomes  more  abund- 
ant oier  the  whole  market,  ib. 

ithly,  Competition  among' lenders  of 
capital,  and  not  the  abundance  of 
money,  regulates  the  rate  of  in- 
terest, 63 

Uow  a  merchant  or  a  nation  may  pro- 
cure money,  without  becoming 
more  wealthy,  or  increasing  their 
capital,  ib. 

live  importation  of  money  lowers  the 
rate  of  interest,  only  in  so  far  as  the 
money  imported  is  at  the  same 
time  an  importation  of  capital,  ib. 

ithly.  The  production  of  precious  me- 
tals by  mines  does  not  necessarily 
enrich  a  nation,  ib. 

tthly.  The  hoarding  up  of  money  by 
the  sovereigo  does  not  necessarily 
impoverish  a  nation,  ib. 

Tihly,  Error  in  creating  a  fictitious 
money  to  represent  gold,  ib. 

Principle  of  banks ;  in  what  way  the 
trade  of  Lyons  spared  money  by 
wirement,  6+ 


Banks  where  the  vktmnu  were  regis- 
tered in  books,  ttt 

Note-banks  where  each  himself  made 
his  odd  payments  and  his  virc* 
mcrui  ib. 

Profits  of  banks.  They  receive  the  in- 
terest of  what  they  promise  to  pay 
as  if  they  had  in  reality  paid  it,  ib. 

Banks  pushing  their  notes  into  circula- 
tion by  discount,  seemed  to  create 
capital  which  they  had  not,  ib. 

fifthly.  Error  which  assigns  to  credit  a 
creative  power,  whilst  it  only  bor- 
rows to  lend.     Paper  money,  ib. 

Paper  money  supplies  ttie  place  of  pre* 
existing  coin,  and  borrows  its  va- 
lue, ib. 

Necessary  equation  between  money  and 
the  numerical  value  of  the  wealth 
which  it  causes  to  circulate,  di- 
vided by  the  rapidity  of  its  circu- 
lation, tb. 

9thly,  Error  of  those  who  believe  money 
to  be  renewed  by  a  commercial  ba- 
lance ;  this  balance  destroyed  by 
sales  on  credit,  65 

Without  sales  on  credit  all  commercial 
balances  would  be  equal,  ib. 

The  whole  value  of  paper  money  is 
never  greater  than  the  whole  va- 
lue of  the  pre-existing  coin  which 
it  supplies  the  place  of,  tb. 

Chapter  Sirth.—Of  Taxation,  page  65 

In  the  establishment  of  taxes,  the  ob- 
ject is  not  how  to  do  good,  but  to 
do  the  least  possible  evil,  lb. 

The  distinction  of  direct  and  indirect 
taxes  is  founded  on  the  error  of 
the  Economists,  who  maintain- 
ed that  every  kind  of  revenue  arises 
from  land,  ib. 

It  is  just  that  the  tax  be  proportionate) 
to  the  fortune,  and  to  the  nature 
of  the  property,  the  protection  of 
which  is  the  most  expensive  to  go- 
vernment, ib. 

If  it  were  an  object  to  establish  only 
one  tax,  it  would  be  necessary  to 
proportion  that  tax  to  the  revenue, 
but  its  establishment  would  always 
be  vexatious,  ib. 

The  essential  properties  of  a  tax  are 
equality,  economy  in  levying  it,  a 
convenient  time  for  its  payment,  a 
respect  for  the  liberty  of  the  con- 
tributors, 66 

Taxes  may  with  equal  justice  be  pro- 
portioned to  income  or  to  expendi- 
ture, ib. 

The  income  most  easily  reached  by 
taxes  is  that  of  immoveables,  ib. 

levying  of  taxes  in  kind ;  tithes,  their 
apparent  equality  and  simplicity, 
ib- 

Real  inequality  of  tithes  according  to 
the  fertility  of  the  soil,  and  the 
goodness  of  the  year,  ib. 

Obstacles  which  tithes  present  to  all  ex- 
pensive kinds  of  cultivation,  and  to 
all  improvements  of  the  ground,  ib. 

Land-tax,  its  real  equality  ;  but  acting 
on  a  single  class,  ib. 

It  Would  be  quite  as  just  to  tax  the  re- 
venue of  capitals ;  but  by  attempt- 
ing to  come  at  them,  they  would 
be  driven  from  the  country,  ib. 

It  is  still  more  impossible  to  come  at 
die  revenue  of  trade  and  manu- 
factures, 67 

The  largest  revenue  of  the  state  is  the 


labour  ofohc  peer;  their  number 
compensates  its  smallness ;  but  it 
cannot  be  taxed  directly  without 
impolicy  and  cruelty,  67 

The  impossibility  of  coming  at  'the 
greater  part  of  revenues,  has  forced 
government  to  tax  expences  on 
consumption,  ib. 

The  tax  on  consumption  would  be 
equable  if  it  were  possible  to  tax 
every  expence  equally,  ib. 

But  a  tax  on  domestic  industry  would 
be  oppressive;  one  on  provisions 
would  be  cruel ;  one  on  goods  for 
exportation  ruinous,  ib.    . 

It  can  never  be  predicted  who  will  pay 
the  tax  on  consumption,  some- 
times it  is  the  producer,  sometimes 
it  is  he  who  employs  the  consu- 
mer, ib. 

An  excess  of  taxes  on  consumption 
would  raise  the  price  of  every 
thing,  and  ruin  all  kinds  of  in- 
dustry, ib. 

Taxes  on  a  single  object  of  consump- 
tion, are  nearly  equivalent  to  a 
capitation,  because  the  consump- 
tion of  an  individual  being  limit- 
ed by  his  physical  wants,  is  by  no 
means  in  proportion  to  his  wealth, 
68 

Fourfold  division  of  taxes  on  consump- 
tion; gabcUt,  with  monopoly; 
customs  on  foreign  produce ;  ex- 
cise on  domestic  industry;  and 
tolls  on  agricultural  produce,  ib. 

Hosts  ot  tax-gatherers,  inequality  and 
rapid  increase  of  frauds,  ib* 

Other  taxes  which  are  not  proportioned 
either  to  the  income  or  to  the  ex- 
penditure, ib. 

Among  the  good  qualities  of  govern- 
ments, economy  one  of  the  most 
essential  to  the  happiness  of  the 
people,  ib. 

Invention  of  loans  fatal,  because  they 
become  subservient  to  the  violence 
of  political  passions,  69 

By  multiplying  the  means  of  defence 
for  one  people,  you  multiply  the 
means  of  oppression  for  another, 
ih. 

Sophisms  which  have  represented  the 
public  funds  as  a  sort  of  wealth 
still  existing,  ib. 

The  public  funds  are  the  imaginary 
capital  which  represents  that  por- 
tion of  the  annual  revenue  set 
apart  for  paying  the  debt,  ib. 

Public  and  private  credit  are  no 
part  of  national  wealth :  if  all 
public  and  private  debts  were 
abolished  in  a  day,  the  nation 
would  neither  be  richer  nor  poor- 
er, ib. 

B^  borrowing,  we  pledge  for  the  pay- 
ment of  the  debt,  a  revenue 
which  perhaps  may  never  be 
produced,  ib.. 

We  arrive  at  length  at  a  crisis,  when 
bankruptcy  becomes  inevitable,  ib. 

Chapter  Seventh — Of  Population,  page 

70 
Increase  of  population  appears  at  first 

a  sign  of  prosperity,  ib. 
Human  population  may  be  multiplied 

with  extreme  rapidity,  ib. 
Thus  every  nation  soon  arrives  at  the 

degree  of  population  which  it  can 

support  upon  its  revenue,  ib. 


79 

In  what  cases  agriculture',  the  arts,  the 
guardian  professions,  require  more 
bands,  70 

But  the  population  does  not  always 
find  the  niche  for  which  it  is  des- 
tined, ib. 

Agriculture  and  the  arts,  under  a 
bad  social  organization,  may  need 
hands  without  being  able  to  em- 
ploy them,  ib. 

The  demand  for  labour  in  return  for  a 
sufficient  wage,  always  regulates 
population,  71 

Each  effect  becomes  a  cause  in  its 
turn,  and  the  progress  of  wealth, 
of  labour,  and  of  population,  are 
tegular  and  reciprocal,  ib. 

Each  nation  in  regard  to  others,  has 
the  right  to  require  that  no  go- 
vernment shall  oppose  any  obsta- 
cle to  the  progress  of  its  subjects, 
because  all  have  need  of  the  pros- 
pet  ity  of  each,  ib.    • 

But  in  excessive  increase  of  popula- 
tion is  a  national  calamity,  ib. 

Important  observations  and  errors  of 
Af  althus  on  population,  72 

Population  is  not  limited  by  subsist- 
■:         ence.     Its  progress  is  always  ar- 
rested long  before  having  reached 
this  limit,  ib. 

It  is  not  true  that  population  increases 
in  a  geometrical  progression,  and 
subsistence  in  an  arithmetical  one, 
ib. 

Malthus  compares  the  one  consider*! 
abstractly,  and  the  other  as  sub- 
jected to  certain  obstacles,  ib. 
•Geometrical  progression  in  the  increase 
of  game,  of  flocks,  of  crops,  ib. 

There  remains  in  all  countries  a  quan- 
tity of  land  in  reserve,  capable  of 
producing  much  more,  whenever 
the  increase  of  population,  shall 
require  it,  ib. 

How  the  increase  of  population  stops . 
when  labour  is  no  longer  required, 
ib. 

Misery  of  the  poor  population,  when 
there  is  a  great  variation  in  the 
demand  for  labour,  73 

Religious  instruction  has  encouraged 
population,  when  it  ought  to  have 
done  the  contrary,  ib. 

Essential  duty  of  fathers  not  to  multi- 
ply a  family  which  they  must  ex- 
pose to  misery  and  vice,  ib. 

Great  error  in  regarding  marriage  as  a 
total  dispensation  from  chastity, 
ib. 

He  who  has  too  many  children,  is  un- 
just and  cruel  towards  his  contem- 
poraries and  his  posterity,  ib. 

Only  three  births  from  each  marriage 
are  necessary  for  keeping  up  fami- 
lies, 74 

The  population  of  peasant  proprietors 
stops  of  itself,  when  the  land  is 
subdivided  to  a  certain  degree, 
ib. 

Fanners  and  day-labourers  cannot 
judge  beforehand  of  the  fate  they 
are  leaving  to  their  children,  ib. 

Wise  laws,  while  protecting  the  peasant, 
put  limits  m  population,  ib. 

The  improvidence  of  day-labourers 
with  regard  to  the  fate  of  their 
families,  'is  a  necessary  conse- 
quence of  their  uncertainty,  as  to 
the  future  demand  for  labour, 
ib. 


80 

Corporations  formerly  pot  limit*  to  the 

iacntst  of  the  industrious  popu- 

Ution,  74 
Imprudent  struggle  to  establish  menu* 

factum  hv  colled  into  existence 

e  population  which  cannot  find 

employment^  ib* 
Wretchedness  of  those  who  bring  up  a 

family  while  living  on  a  pension, 

75 
Sufferings  which  the  population  en- 
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dure  when  the  demand  for  labour 
diminishes,  IS 

Misery  of  the  savage  is  not  equal  to 
that  of  the  poor  man  without  em- 
ployment in  civilised  society,  ib. 

Grand  cause  of  the  diminution  of  la- 
bour is  the  loss  of  liberty,  ib. 

Diminution  of  the  demand  for  labour 
by  the  substitution  of  machines 
tor  men,  ib. 


A  discovery  in  mechanics  is  useful, 
only  in  so  far  as  it  extends  the 
market  for  the  thing  produced, 
76" 

The  saviog  to  the  consumer  is  fre- 
quently for  him  an  imperceptible 
quantity,  whilst  the  diminution  of 
labour  may  be  immense,  ib. 

The  saving  of  workmen  on  the  stock* 
ing  trade  causes  Che  dismissal  of 


90,000  workmen  in  the  1004U, 
whilst  the  saving  of  the  codswk 
employs  not  more  than  900 « 
them,  76 

The  employment  of  machines  das. 
nishes  the  consumption  by  a«mh. 
lating  one  class  of  consumers,  & 

Many  simultaneous  discoveries  in  m- 
chanics  might  reduce  the  popoU. 
tiou  to  despair,  77 


Polo*  Marco 
A 

Polynesia. 


POL 
^  POLO-MARCO,  or  Mark  Paul.    See  the  article 
Geography,  Vol.  X.  p.  143. 

POLYBIUS,  a  celebrated  Greek  historian,  was  born 
at  Megalopolis,  in  Arcadia,  about  the  year  203  before 
Christ.     He  was  the  son  of  Lycortas,  a  praetor  of  the  ' 
Achean  republic.   Having  been  educate*!  aa  a  statesman 
and  a  soldier,  he  was  one  of  the  deputies  sent  to  ne- 
gotiate with  Ptolemy  Epiphanes.     He  obtained  great 
distinction  while  fighting  against  the  Romans  in  Ma- 
cedonia, and,  when  Perseus  had  been  conquered,  he 
was  taken  to  Rome  as  a  prisoner  of  war.    His  bravery 
and  learning  were,  fortunately  for  himself,  well  known 
and  highly  appreciated,  and  he  received  great  kind* 
ness  from  Scipio  and  Fabius.     After  seventeen  years 
absence  from  his  native  country,  he  was  permitted  to 
return  with  his  fellow  prisoners;  but,  dreading  to  wit- 
ness the  humiliation  of  his  native  land,  he  accompanied 
Scipio.  Emilianus  into  Africa,  and  was  present  at  the 
taking  of  Carthage  and  Numantia:     Upon  the  death  of 
Scipio  he  returned  to  Megalopolis,  where  he  spent  the 
remainder  of  his  life,  amidst  the  gratitude  and  esteem 
of  his  countrymen.     In  consequence  of  a  fall  from  his 
horse,  he  died  at  the  age  of  eighty-two. 

A  great  part  of  the  leisure  of  Polybhis  was  occupied 
in  the  composition  of  a  history,  commencing  at  the 
second  Punic  war,  and  terminating  with  the  subversion 
of  the  Macedonian  kingdom,  a  space  of  fifty-three 
years.  It  was  contained  in  thirty- eight  books;  and 
two  introductory  ones,  containing  an  epitome  of  Ro- 
man history,  from  the  taking  of  Rome  by  the  Gauls. 
The  first  five  books  only  of  this  work  remain  entire, 
with  large  fragments  of  the  next  twelve.  Though  the 
style  is  not  good,  the  Work  has  been  admired  for  its 
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2.  The  Ladrones,  or  Marian  hies,  described  in  Vol.    pp].^ 
XII.  p.  498. 

3  The  Caroline  Islands,  or  New  Philippine  Islands. 
These  islands,  discovered  by  the  Spaniards  in  1616, 
were  named  after  their-  sovereign  Charles  II.  They  are 
about  150  in  number,  and  very  populous,  with  the  ex- 
ception of  three,  which  are  uninhabited.  Hogolen  is 
the  largest,  being  about  90  miles  long,  and  40  broad. 
Yap,  on  the  western  extremity  of  the  chain,  is  only 
about  one-third  of  this  size.  An  account  of  these 
islands,  and  of  the  inhabitants  by  Cantova,  will  be 
found  in  the  Histoire  Generate  des  Voyages,  torn.  XV. 
p.  8i. 

4.  The  Sandwich  Islands,  see  Vol.  XVII. 

IN  THE  SOUTHERN  HEMISPHERE. 

1.  The  Marquesas,  described  in  this  work,  Vol.  XI I L 
p.  31 7. 

2.  The  Society  Islands,  see  Vol;  XVIII. 

5.  The  Friendly  Islands,  described  in  this  Work,  Vol. 
IX.  p.  754. 

POLYTHEISM.    See  Mystery  and  Mythology. 

POMEGRANATE.  See  Horticulture,  Vol.  XI. 
p.  827- 

POMERANIA,    See  Prussia  and  Sweden. 

POMONA  Island.  Seethe  articleORKNEY  Islands, 
Vol.  XVI.  p.  2. 

POMPEII,  or  Pompeium,  an  ancient  city  of  Naples, 
ia  said  to  have  derived  its  name  from  the  triumphant 
pomp  in  which  Hercules  led  his  captives  along  the 
coast  after  he  conquered  Spain.  It  was  partly  destroy- 
ed by  an  earthquake  in  A.  D.  63,  and  afterwards  re- 
built ;  but  in  A.  D.  79,  it  was  completely  buried  by 


accuracy  and  fidelity.    The  best  editions  are,  that  of    another  eruption  from  Mount  Vesuvius,  and  the  same 


Casaubon,  Paris,  1609,  folio ;  of  Gronovius,  3  vols.  8vo. 
Amsterdam,  1670 ;  and  of  Schwevghauser,  7  vols.  8vo. 
Leipsic,  1785. 

POLYGAMY,  from  vXvt ,  many,  and  y«pt«,  to  marry, 
is  the  name  used  to  designate  the  custom  of  marrying 
more  than  one  wife.  This  custom  is  prohibited  in  all 
Christian  countries.  It  was  permitted  among  the  Jews ; 
and  it  exists  among  the  Mahometans  and  allthe  various 
religious  sects  that  have  prevailed  in  Asia. 

POLYGON.    See  Geometry. 


one  which  destroyed  Herculaneum. 

Till  the  middle  of  the  1 8th  century  th?  very  nsme 
of  the  town  had  been  almost  forgotten ;  but  a  spirit  of 
research  having  been  at  that  time  excited  respecting 
Herculaneum^  and  Pompeii,  great  and  curious  disco- 
veries have  been  made  respecting  both  these  ancient 
towns. 

As  Pompeii  seems  to  have  been  destroyed  by  a 
shower  of  ashes,  the  excavations  were  more  easily  ef- 
fected than  at  Herculaneum,  which  was  covered  with 


POLYGRAPH,  from  *sAvt,  many,  and  yg«f*,  lo  lava,  and  consequently  a  greater  progress  has  been 

write,  is  the  name  given  to  a  machine  for?  taking  sevc-  made  in  clearing  out  the  public  buildings. 

nil  copies  of  a  piece  of  writing  at  once*  On  entering  the  city,  the  attention  of  the  traveller  is 

POLYNESIA  is  a  name  given  by  various  authors,  first  arrested  by  the  remains  of  ancient  barracks,  which 

and  adopted  by  Pinkerton,  to  the  extensive  tract  of  had  been  the  quarters  of  a  legion  of  Roman  soldiers* 

Asiatic  Islands  in  the  Pacific  Ocean  lying  between  the  Behind  these  barracks  are  two  theatres,  one  small,  and 

meridians  of  130°  east  and  120*  west  long,  and  between  supposed  to  have  been  covered,  and  the  other  large  9 

26°  north  and  32°  south  laU    These  islands  may  be  ar-  but  both  of  them  were  lined  with  marble,  finely  paved, 

ranged  aa  follows :  and  every  way  highly  finished.    They  were  nearly  en* 

tire  when  they  were  first  discovered ;  but  though  sU 

in  the  northern  HEMISPHERE.  their  decorations  have  been  removed,  they  still  retain 

1 .  The  Pelav  Islands,  already  described  in  this  work,  their  characteristic  features.    Their  form  is  exactly  the 

VoL  XVI,  p.  350.  same  as  that  of  the  Teatro  Olimpico  of  Palladio  at  Ve~ 
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rona,  having,  like  that  theatre,  a  narrow  proscenium 
and  three  entrances  of  different  sizes  from  the  scenery 
behind  to  the  stage. 

A  temple  of  I  sis  stands  behind  the  little  theatre,  and 
occupies  an  angular  space  between  two  streets.  Vari- 
ous statues  of  Venus,  Priapus,  &c.  were  found  in  niches 
of  this  temple  ;  but  they  have  been  transported,  along 
with  the  furniture,  marble,  and  pictures,  to  Portici. 

Behind  this  temple,  and  on  one  side  of  it,  is  a  court 
surrounded  with  a  portico,  and  supported  with  sixteen 
Doric  columns.  A  sort  of  pulpit  which  exists  on  one  side 
of  it,  has  given  rise  to  the  opinion  that  it  had  been  the 
place  of  meeting  of  some  public  assembl  y.  There  is  also 
here  another  court,  with  a  sirailur  portico,  surmounted 
by  more  than  60  stone  pillars,  of  the  Doric  order,  but 
bordering,  in  their  proportion,  on  the  Tuscan.  This 
court  communicates  with  the  grand  portico  of  the 
theatre  ;  and  near  it  are  strewed  several  fragments  of 
columns  of  a  much  larger  size,  and  of  a  much  bolder 
proportion,  which  may  perhaps  have  belonged  to  the 
temple  of  Neptune,  and  may  have  been  thrown  into 
their  present  situation  by  the  earthquake  of  A.D.  63. 
The  street,  which  extends  from  the  neighbourhood  of 
the  soldiers  barracks  is  only  about  thirteen  feet  wide* 
It  is  paved  with  large  stones,  which  are  not  of  a 
square  shape,  but  are  fitted  to  each  other  in  their  ori- 
ginal form.  On  each  side  are  foot  pavements  nearly 
three  feet  wide,  and  elevated  two  feet  above  the  middle 
pavement,  which  is  marked  by  two  deep  rents  or  fur- 
rows, which  prove  that  the  carriages  always  kept  the 
same  line,  and  that  there  was  not  room  for  two. 

On  both  sides  of  the  street,  the  houses  stand  quite 
in  contact  with  each  other,  as  in  modern  times.  They 
are  nearly  of  the  Same  height  and  dimensions,  being 
similarly  paved  and  painted.  They  seem  also  to  have 
had  shops  of  different  kinds.  The  houses,  which  are 
all  on  a  small  scale,  consist  generally  of  one,  but  some- 
times of  two  stories.  The  principal  apartments  are 
always  behind,  surrounding  a  court,  with  a  small 
piazza  about  it,  and  having  a  cistern  of  marble  in  its 
centre. 

An  edifice,  supposed  to  be  the  house  of  Sallust,  has 
an  unusually  showy  appearance.  The  rooms  are  paint- 
ed, with  the  figures  of  gods  and  goddesses,  and  the 
floors  decorated  with  marbles  and  mosaic  pavements. 
In  another  house  which  is  large,  but  less  sumptuous  in 
its  ornaments,  many  of  the  domestic  utensils  have  been 
preserved ;  and  the  kitchen  and  the  offices  are  under 
ground.  Two  houses  had  glass  windows ;  but  in  others 
shutters  only  were  used.  The  decorations  are  princi- 
pally basso-relievos  in  stucco,  and*  paintings  in  medal- 
lions. 

In  the  main  street,  which  passes  in  front  of  the 
temple  of  Isis,  the  portico  of  the  theatre  has  been  dis- 
covered ;  and  near  the  same  spot,  ten  feet  below  the 
level  of  the  street,  was  found  a  human  skeleton,  and 
immediately  beneath  it  a  large  collection  of  gold  and 
silver  medals  in  the  finest  state  of  preservation,  and 
chiefly  belonging  to  the  reign  of  Domitian. 

Beneath  a  superb  portico  in  the  street  of  the  tombs, 
a  number  of  skeletons  have  been  discovered,  among 
which  are  those  of  a  female  and  .several  children. 
Among  the  bones  were  found  several  ear-rings  and 
three  finger-rings.  Among  the  vases  which  were  dis- 
covered, there  were  two  full  of  water,  and  having  a 
small  quantity  of  water  at  the  bottom.  The  water  was 
limpid  and  tasteless  in  the  one ;  but  in  the  other  it 
was  of  a  brownish  tinge,  and  had  the  taste  of  lye* 
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One  of  the  most  curious  and  most  complete  objects  Pompey. 
that  has  yet  been  discovered  at  Pompeii,  is  a  villa  at  a 
little  distance  from  the  town.  It  consists  of  three  courts. 
In  the  first  and  largest  of  them  is  a  pond,  having  in  the 
centre  an  cedicu/a,  or  little  temple.  There  are  nume- 
rous apartments  of  every  description,  which  are  paved 
with  mosaic,  and  have  their  walls  decorated  with 
paintings  in  a  very  superior  style.  The  baths  in  this 
villa  seem  to  have  been  objects  of  particular  care. 

A  public  edifice  is  said  to  have  been  recently  disco- 
vered near  the  Forum  of  Pompeii.  It  is  supposed  to 
be  the  Chalcidicum,  and  it  has  an  inscription  which  im- 
ports that  the  edifice  was  built  at  the  expence  of  the 
priestess  Eumachia.  A  few  days  after  this  discovery, 
a  statue  of  the  same  priestess  was  found  in  perfect  pre- 
servation. It  is  said  to  surpass  in  grace,  elegance,  and 
grandeur,  all  the  works  of  art  that  had  previously  been 
dug  from  that  town. 

It  has  been  remarked  that  Pompeii  bears  a  strong 
resemblance  to  modern  Italian  towns,  and  that,  in  point 
of  general  appearance,  it  is  superior  to  them. 

The  excavations  at  Pompeii  are,  we  believe,  still  pro* 
secuted.  More  than  500  feet  of  the  town  wall  have  been 
completely  cleared.  It  is  from  eighteen  to  twenty  feet 
high,  twelve  feet  thick,  and  is  fortified  at  short  intervals 
with  square  towers. 

Among  the  recent  discoveries  at  Pompeii  may  also 
be  enumerated  a  bronze  vase,  encrusted  with  silver, 
the  size  and  form  of  which  have  been  much  admired  ; 
and  a  bronze  statue  of  Apollo,  of  admirable  workman- 
ship. The  deity  is  represented  as  sacrificing,  with  his 
avenging  arm,  the  family  of  Niobe  ;  and  the  beauty  of 
its  form,  and  the  life  of  the  figure,  are  so  fine,  that  it 
is  said  to  be  the  finest  statue  in  the  Bourbon  Mu- 
seum. 

In  the  year  1819  several  surgical  instruments  were 
discovered  in  the  ruins  of  a  house  in  the  Strada  Con-* 
tu/are,  near  the  gate  adjoining  to  the  burial  ground'.. 
These  instruments  consisted  of  probes,  made  of  iron ; 
an  iron  instrument  for  extracting  teeth ;  an  elevator, 
used  in  the  operation  of  trepan ;  a  cauterising  iron  ;  a 
female  catheter,  made  of  iron  ;  instruments  for  bleed- 
ing ;  cutting  instruments ;  spatulas  of  different  forms ; 
and  a  catheter,  with  double  curvature,  like  the  letter 
S,  and  containing  the  very  instrument  which  a  cele- 
brated and  respectable  French  surgeon,  Jean  Louis 
Petit,  considered  as  his  own  invention.  All  these  instru* 
ments  are  remarkable  for  the  elegance  of  their  form, 
and  show  that  the  Romans  had  arrived  at  great  per- 
fection in  this  department  of  the  arts.  A  full  account 
of  these  different  instruments,  with  a  lithographic 
sketch,  was  laid  before  the  Medical  Society  of  Emula- 
tion at  Paris,  by  Dr.  Sevenko,  of  St.  Petersburg,  and 
has  been  published  in  the  BuUetin  of  that  society  for 
November*  1821,  p.  45& 

POMPEY,  Cneius,  a  celebrated  Roman  general, 
was  the  son  of  Cneius  Pompeius  Strabo  and  Lucilia,  and 
was  born  in  the  year  107  before  Christ.  Pompey  be- 
gan his  military  career  against  China,  in  the  Marian 
civil  war,  and  served  under  his  father,  who  commanded* 
an  army  in  the  neighbourhood  of  Rome,  and  who  ren- 
dered himself  unpopular  by  his  avarice  and  severity. 
Terentius,  a  young  patrician,  having  been  engaged  by 
Cinna  to  murder  both  the  father  and  the  son,  Pompey 
got  information  of  his  designs,  and  by  retiring  from  his 
tent  in  the  night,  and  placing  a  guard  round  the  prae- 
torium,  he  defeated  the  intentions  of  his  enemies.  Some 
time  afterwards  his  father  was  killed  by  lightning,  and« 
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Pompey.    the  ascendancy  of  Mariua  and  Cinna  deluged  the  ca- 
pital with  blood. 

Attached  to  the  interests  of  Sylla,  Porapey  levied 
three  legions  for  his  cause.  In  the  26th  year  of  his  age 
he  succeeded  in  reducing  Sicily,  and  in  40  days  he  re- 
covered all  the  territories  in  Africa  that  had  forsaken  the 
cause  of  his  master.  The  Romans  were  astonished  at 
such  rapid  and  unexpected  success,  and  a  dread  of  the 
rising  power  of  Pompey  induced  Sylla  to  recall  him  to 
Rome.  On  his  arrival  at  the  capital,  Sylla  saluted 
him  with  the  appellation  of  Great ;  but  the  ambition  of 
Pompey  required  something  more  for  its  gratification, 
and  when  he  was  refused  a  triumph,  he  exclaimed, 
"  That  there  were  more  worshippers  of  the  rising  than 
of  the  setting  sun."  Sylla,  alarmed  at  the  boldness  of 
the  speech,  yielded  to  a  Roman  knight  a  triumphal 
procession  through  the  streets  of  the  capital.  Upon 
the  death  of  Sylla,  Pompey  opposed  the  Marian  faction 
under  Lepidus.  He  put  an  end  to  the  war  which  had 
been  occasioned  in  Spain  by  the  revolt  of  Sertorius, 
and  though  still  a  private  citizen,  he  was  honoured  by 
a  second  triumph.  Being  soon  afterwards  made  consul, 
he  restored  the  tribunitial  power  to  its  original  dignity, 
and  in  40  days  he  put  down  the  pirates  in  the  Medi- 
terranean, who  had  nearly  destroyed  the  naval  power 
of  Rome.  By  the  influence  of  Manilius  and  his  other 
friends  at  Rome,  he  was  appointed  to  carry  on  the  war 
against  Mithridates,  king  of  Pontus,  and  Tigranes, 
king  of  Armenia;  and  such  was  the  success  of  his 
operations,  that  he  defeated  Mithridates  in  a  general 
engagement,  and  soon  afterwards  received  the  submis- 
sion of'the  Armenian  king.  After  conquering  the  Al- 
banians and  Iberians,  he  visited  countries  which  were 
then  scarcely  known  at  Rome  ;  and  at  one  time  he  re- 
ceived homage  from  twelve  crowned  heads.  Entering 
Syria,  and  pushing  his  conquests  as  far  as  the  Red  Sea, 
he  subdued  Arabia,  reduced  Judea  to  the  state  of  a 
Roman  province,  and  returned  to  his  native  country  in 
all  the  pomp  and  state  of  eastern  magnificence.  The 
Romans,  though  dazzled  with  all  this  splendour,  had 
too  much  wisdom  not  to  dread  the  popularity  and  influ- 
ence of  such  a  man.  Pompey,  anticipating  this  feeling, 
prudently  disbanded  his  army,  and  entered  Rome  as  a 
private  citizen.  The  Romans  honoured  him  with  a 
triumph,  and  gazed  for  three  successive  days  on  the 
spoils  of  eastern  grandeur  which  preceded  the  con- 
queror's chariot.  Twenty  thousand  talents  were  added 
to  the  public  treasury,  and  the  revenues  of  the  state 
were  raised  from  50  to  85  millions  of  drachmae. 

The  dignified  elevation  to  which  Pompey  was  now 
raised,  procured  him  many  enemies.  Under  the  mo- 
dest guise  of  a  private  citizen,  it  was  obviously  his  am- 
bition to  hold  the  first  place,  in  the  republic.  In  wealth 
he  was  still  inferior  to  Crassus  and  Lucullus.  The  re- 
publican faction  watched  him  with  a  well-founded  jea- 
lousy ;  and  Caesar  was  busily  though  secretly  engaged 
in  laying  a  broad  basis  for  his  boundless  ambition. 

With  the  view  of  increasing  his  power,  and  pulling 
down  his  enemies,  Pompey  united  himself  with  Caesar 
and  Crassus, — a  combination  of  heterogeneous  ele- 
ments which  external  causes  alone  could  keep  toge- 
ther. f  In  the  division  of  the  provinces  among  this 
triumvirate,  Pompey  received  Africa  and  Spain,  Crassus 
was  made  governor  of  Syria,  and  Caesar,  was  contented 
with  the  remainder,  and  with  the  possession  of  the  go- 
vernment of  Gaul  for  other  five  years.  The  death  of 
Julia,  however,  the  daughter  of  Caesar,  whom  Pompey 
had  received  in  marrisge,  and  the  total  defeat  and 
slaughter  of  Crassus  in  Syria,  dissolved  this  disjointed 
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confederacy,  and  left  the  empire  of  Rome  to  Pompey  Pmw 
and  Caesar.  Ft 

The  history  of  the  civil  war  which  followed  these  *""' 
events  has  been  so  minutely  given  in  the  life  of  Caesar, 
that  it  is  unnecessary  to  repeat  it  in  this  place.  See 
Cjbsar;  Vol.  V.  p.  198.  After  the  battle  of  Pharsalia, 
Pompey  fled  for  protection  to  Ptolemy,  king  of  Egyjjt, 
and  arrived  in  the  bay  of  Alexandria.  When  a  boat 
was  sent  to  bring  him  on  shore,  Pompey  left  his  gal- 
ley, after  a  tender  parting  with  his  son  and  his 
wife  Cornelia.  The  Egyptian  sailors  received  him 
on  board  with  a  gloomy  silence,  and  the  moment 
he  disembarked  he  was  assassinated  by  Achillas  and 
Septimius;  an  event  which  happened  48  years  before 
Christ,  and  in  the  58th  or  59th  year  of  his  age.  His 
head  was  cut*  off  and  sent  to  Caesar,  and  his  body  was 
left  for  some  time  naked  on  the  sea-shore.  One  of  his 
freedmen,  however,  of  the  name  of  Philip,  formed  a 
burning  pile,  and  deposited  the  ashes  of  his  master  un- 
der a  mound  of  earth.  Caesar  erected  a  monument  to  his 
memory,  and  the  emperor  Valent  afterwards  repaired 
it  at  his  own  ezpence.  Cneius  and  Sextus,  the  sons  of 
Pompey,  endeavoured  for  a  time  to  oppose  the  power 
of  Caesar ;  but  they  soon  sunk  beneath  his  arm.  Cneius 
fell  in  the  battle  ot  Munda,  and  Sextus  was  put  to  death 
by  Antony  about  35  years  before  Christ. 

POMPEY'S  Pillar,  a  very  interesting  monument 
of  antiquity,  which  has  been  already  briefly  described 
under  the  article  Egypt,  Vol.  VIII.  p.  896'.  Since 
that  article  was  written,  much  curious  information  on 
this  subject  has  appeared  in  the  late  Dr.  Clarke's  Tra- 
vels, the  substance  of  which  we  shall  now  endeavour 
to  communicate. 

Pompey 's  pillar  is  visible  from  almost  every  spot  in 
the  neighbourhood  of  Alexandria.  The  inscription 
upon  its  pedestal,  supposed  to  contain  the  name  of  the 
emperor  Diocletian,  was  not  known  to  exist  when  Dr. 
Clarke  visited  Egypt,  although  it  had  been  mentioned 
by  Maillet  and  Pococke.  After  gazing  for  some  time 
in  utter  astonishment  at  the  sight  of  a  column  of  gra- 
nite eight  feel  in  diameter,  and  sixty-three  feet  high,  Mr. 
Hamilton  expressed  a  vtsh  to  find  some  part  of  the 
inscription.  The  four  sides,  of  the  pedestal  were  ac- 
cordingly examined,  but  not  a  trace  of  any  existing  in- 
scription could  be  discovered.  This  inscription,  how- 
ever, was  afterwards  discovered  by  Lieutenant-Colonel 
Squire.  He  observed  that  the  letters  n  and  O  were 
legible  enough,  and  he  clearly  perceived  by  the  re- 
mains of  the  characters  that  it  consisted  ofjwr  •lines  in 
Greek.  Mr.  Hamilton  was  at  this  time  in  Upper 
Egypt ;  but  upon  his  arrival  in  Alexandria,  when  the 
attempt  to  copy  the  inscription  had  begun,  he  assist* 
ed  in  taking  a  fac-simile  of  it,  and  observed  the  letters 
which  are  now  believed  to  complete  the  name  of 
the  emperor  Diocletian.  The  letters  observed  are 
AIO  IANON,  which  have  been  supposed  by  some 

to  be  AIOKAHTIANON,  Diocletian;  and  by  others 
AION  AAriANON,  the  divine  Adrian.  In  favour  of 
this  last  supposition  it  should  be  stated,  that  Sicard, 
who  examined  the  inscription  long  ago,  declared  the 
fourth  letter  to  be  N  and  not  K.  The  veneration  of 
Diocletian's  name  has  been  ascribed  to  the  mppcted 
gratitude  of  the  people  of  Alexandria  to  Diocletian  for 
an  allowance  of  corn  ;  but  Dr.  Clarke  remarks,  that 
history  affords  no  authority  either  for  the  tribute  itself, 
or  the  grateful  feelings  which  it  is  supposed  to  hate  ex- 
cited. Hadrian,  on  the  contrary,  was  pre-eminently 
entitled  to  their  gratitude.  He  performed  also,  accord- 
ing to  Dio  Cassius,  funeral  rites  to  Pompey,  aa  JuKus 
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Csssar  had  done  before ;  and  it  is  related  both  by  Lu- 
can  and  Valerius  Maximua,  that  when  the  head  of  Pom- 
pey  vat  brought  to  Csesar  at  Alexandria,  he  caused  it 
to  be  burned  with  odours  and  the  most  solemn  rites, 
and  its  ashes  to  be  enshrined  within  an  urn.  As  it  was 
sometimes  customary  among  the  Romans  to  place  their 
cinerary  urns  on  the  pinnacles  of  lofty  monuments,  Dr. 
Clarice  considers  it  as  highly  probable,  that  Pompey's 
Pillar  was  a  sepulchral  monument  erected  by  Caesar, 
to  preserve  the  urn  which  contained  the  ashes  of  Pom- 
pey's  head. 

In  support  of  this  very  plausible  theory,  Dr.  Clarke 
mentions  that  Appian  remarks,  that  the  head  was  bu- 
ried, but  that  Caesar  ordered  a  shrine  to  be  construct- 
ed over  it,  (in  the  suburbs  of  Alexandria,  a  situation 
exactly  answering  to  the  site  of  Pompey's  Pillar,)  which 
he  dedicated  to  Nemesis,  the  protecting  goddess  of  the 
rcliques  of  the  memory  of  deceased  persons.  Appian 
adds,  that  this  shrine  was  overthrown  in  the  time  of 
Trajan,  which  explains  the  cause  of  its  restoration  by 
Hadrian.  Pococke  likewise  mentions,  that  some  Ara- 
bian historians  call  the  pillar  the  palace  of  Julius  Caesar. 

Dr.  Clarke  therefore  proposes  to  read  the  Inscription 
thus: 

POSTHUMUS,  PBjEFECT  OP  EGYPT,  AND  THK  PEOPLE 

of  tbb  Metropolis,  (honour)  the  most  Revered 
Emperor  the  Protecting  Divinity  of  Alexan- 
dria, the  Divine  Hadrian  Augustus. 

WHh  regard  to  the  column  itself,  Dr.  Clarke  remarks 
that  the  shaft  is  of  much  earlier  antiquity  than  either 
the  capital  or  the  pedestal.  He  observed  that  the  pedes- 
tal  did  not  rest  upon  the  sand ;  but  by  removing  the 
sand,  he  found  that  this  immense  pile,  consisting  of 
pedestal,  shaft,  and  capital,  was  sustained  upon  a  small 
prop  of  stone  about  four  feet  square,  exactly  as  de- 
scribed by  Paul  Lucas,  (  Voyage  fait  par  ordre  de  Louis 
XIV.  en  1714,  torn.  ii.  p.  23,  Amst  1744,)  though  this 
is  denied  by  Norden.  "  Around  this  central  base," 
aaya  Dr.  Clarke,  "  but  in  very  irregular  positions,  had 
been  placed  other  masses,  the  sepulchral  fragments  of 
ancient  Egyptian  monuments,  which  did  not  appear  to 
contribute  to  the  support  of  the  column,  but  to  have 
been  brought  there  for  the  purpose  of  maintaining  the 
prop  in  its  adjusted  situation,  until  the  pedestal  could 
be  raised  upon  it."  The  prop  consists  of  Egyptian 
breccia,  and  its  four  sides  are  covered  with  hierogly- 
phic figures,  which  are  inverted,  so  that  the  stone  is 
turned  upside  down,  and  must  have  formed  part  of 
some  more  -ancient  ruins. 

For  further  information  on  this  curious  subject,  the 
reader  is  referred  particularly  to  Clarke's  Travels, 
vol.  iii.  p.  254—270,  where  there  is  an  excellent  re- 
presentation of  the  pillar  and  of  the  hieroglyphics.  See 
also  Pococke'a  Description  of  tlte  East,  vol.  i.  p.  8 ; 
Hamilton's  JEgyptiaca,  p.  403,  Lond.  1809;  Nor  den's 
Travels  in  Egypt,  vol.  i.  p.  \6;  and  Brotier's  Annot. 
in  Tacit.  Hist.  lib.  iv.  cap.  84. 

PONDICHERRY,  Pvducheri,  a  town  of  Hindostan, 
in  the  Carnatic,  and  the  capital  of  the  French  settle- 
ments in  India.  The  town,  built  in  a  circular  form,  is 
situated  near  the  sea- shore  on  a  sandy  plain,  which 
produces  only  palm  trees,  millet,  and  a  few  herbs.  As 
a  commercial  town,  Pond icherry  has  no  natural  advan- 
tages, and  during  the  period  when  it  was  no  longer 
the  capital  of  the  French  possessions,  it  speedily  fell 
into  decay.  The  French  inhabitants  having  been  re- 
duced by  die  late  war  to  the  greatest  distress,  were 
unable  to  repair  their  houses.  Hence  the  appearance 
of  Che  town  tatTered  greatly. 
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The  destruction  of  its  fortifications  was  owing  to  the  Pontefract 


mistaken  policy  of  the  French  government.  In  1 758, 
M.  Lally  was  ordered  to  destroy  all  the  British  fortifi. 
cations  that  might  fall  into  his  power,  and  he  implicit- 
ly obeyed  that  order  when  he  took  Fort  St.  David. 
When  Colonel  Coote  took  Pondicherry  in  1761,  he 
retaliated,  by  levelling  the  fortifications  to  the  ground, 
and  removing  the  glacis  into  the  ditch. 

At  tKe  peace  of  Amiens,  when  it  was  restored  to  the 
French,  the  inhabitants  were  estimated  at  25*000,  and 
the  revenue  at  40,000  pagodas.  Mr.  Milburn  states, 
that  the  Black  town  of  Pondicherry  contains  a  popu- 
lation of  nearly  80,000  souls.  East  Long.  79*  51'  45", 
and  North  Lat.  1 1*  55'  41".  See  Hamilton's  East  /»- 
dia  Gazetteer ;  and  Mil  burn's  Oriental  Commerce, 
vol.  i.  p.  377-  See  also  the  article  India,  Vol.  XII. 
p.  42,  50,  &c.  for  an  account  of  the  history  of  Pondu 
cherry. 

PONTEFRACT,  or  Pomfret,  a  borough  and  mar- 
ket town  of  England,  in  the  West  Hiding  of  Yorkshire. 
It  is  agreeably  situated  near  the  river   Aire,  not  far 
from  its  i unction  with  the  Calder,  and  consists  of  three 
principal  streets  nearly  parallel,  which  are  intersected 
by  smaller  ones.     The  streets  are  spacious  and'  clean, 
and  the  houses  in  general  handsome  and  well  built. 
The  parish  church,   once  a  magnificent  building  of 
Gothic  architecture,  is  now  a  ruin,  and  divine  service 
is   performed  in  a  chapel.     There  are  here  places  of 
worship  for  the  Methodists,  Quakers,  Roman  Catholics, 
and  other  dissenters ;  likewise  a  charity  school  for  24 
boys  and  12  girls,  and  a  free  grammar  school  endowed 
by  Edward  VI.    The  town-hall  is  an  elegant  modern 
building,  erected  at  the  joint  expence  of  the  county  and 
the  corporation.    The  theatre  is  a  neat  building,  erect- 
ed by  subscription  a  few  years  ago.    A  small  portion 
of  the  old  castle  of  Pontefract  still  exists.     It  occupied 
a  large  site  upon  an  elevated  rock.     The  trade  of  the 
town  is  inconsiderable.     It  is  noted  chiefly  for  its  ex- 
tensive nursery  grounds,  large  plantations  of  liquoriee, 
and  its  great  horse  fairs.     In  a  garden  is  an  ancient 
cave,  the  history  of  which  is  unknown.     Races  are 
annually  held  here ;  and  the  accounts  of  cloths  fulled 
at  all  the  fulling  mills,  in  the  West  Riding,  are  made 
up  here  every  year.      The  town   is  governed  by  a 
mayor,  recorder,  and  twelve  aldermen.     It  sends  two 
members  to  Parliament;  and  the  number  of  voters  is 
about  530.     The  population  of  the  borough  and  town* 
ship  in  1821,  was  927 houses;  937  families;  600 families 
employed  in  trades;  200  in  agriculture;  2095  males, 
2352  females,  and  a  total  population  of  4447.     See 
Boothroyd's  History  of  the  Ancient  Borough  of  Ponte- 
fract, 1807;  and  the  Beauties  of  England  and  Wales, 
vol.  xvi.  p.  881-898. 

PONTINE  MARSHES.  See  Italy,  vol.  xii. 
p.  366. 

PONTUS,  an  extensive  country  of  Asia  Minor, 
lying  between  the  41st  and  23d  degree  of  North  Lati- 
tude, and  bounded  by,  the  Euxine  Sea  on  the  north ; 
by  Armenia  Minor  on  the  south,  by  Colchis  on  the 
east,  and  by  the  river  Halys  on  the  west. 

PONT  ST.  ESPRIT,  a  town  of  France,  in  the  de- 
partment of  the  Gard,  situated  on  the  right  bank  of 
the  Rhone.  The  town  is  ill  built,  and  the  streets 
crooked  and  gloomy.  It  is  chiefly  celebrated  for  its 
magnificent  bridge  on  the  Rhone,  which  has  been 
fully  described,  and  a  drawing  of  k  given  in  our  arti- 
cle Bridge,  Vol.  IV.  p.  483,  &c.  e*d  Plate  LXXX1II. 
There  are  here  some  silk  ipapufaeturfi*,  and  *  papule* 
tion  of  4100. 
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PONTY  POOL,  or   Pint  ap  HomeU,  is  a  town  of    ed  near  the  confluence  of  the  Moota  and  the  Moolu 


England  in  Monmouthshire.  It  is  situated  on  the 
river  Avon,  and  consists  of  one  long  street  running 
east  and  west,  intersected  by  two  smaller  ones.  The 
houses  are  in  general  small,  but  well  built,  and  its  nu- 
merous shops  give  a  thriving  aspect  to  the  town. 
The  parish  church,  which  stands  on  an  eminence 
about  a  mile  from  the  town,  is  an  ancient  building, 
with  a  square  tower  at  one  end.  This  place  derives 
its  importance  from  the  coals  and  iron  which  abound 
in  its  neighbourhood.  Three  forges  are  continually 
at  work  ;  and  there  is  also  a  considerable  manufactory 
of  japan  ware.  A  canal,  communicating  with  New- 
port, has  lately  been  formed  close  to  the  town.     The 


Rivers,  about  thirty  miles  to  the  east  of  the  Ghauts, 
and  though  not  fortified,  it  covers  about  two  square 
miles  of  ground.  The  stneets,  which  are  named  after 
mythological  personages,  are  long  and  narrow  Seve- 
ral of  the  houses  are  large,  and  are  built  with  square 
blocks  of  granite,  to  the  height  of  about  fourteen  feet, 
the  upper  part  being  a  frame- work  of  timber,  with 
slight  wrills  of  brick.  The  houses  of  the  common 
people  are  only  one  story  high,  with  tiled  roofs,  and 
on  the  fronts  of  many  are  painted  the  history  of  the 
Brahminical  deities.  The  ancient  palace  or  castle  is 
surrounded  with  high  and  thick  brick  walls,  having  a 
round  tower  at  each   angle,  and  only  one  entrance 


population  of  the  parish  of  Trevethan  and  township  of    through  a  pointed  arch.     In  one  of  the  suburbs,  called 
Ponty pool,  in  1821,  was  700  houses r  720  families ;  225*    Sungum,  on  the  opposite  side  of  the  Moot*  river,  are 


families  employed  in  agriculture;  S95  in  trade  and 
manufactures,  2121  ma'es,  1813  females,  and  a  total 
population  of  39 SI.  See  the  Beauties  of  England  and 
Wale*,   vol.  xi.  p.  104. 

POOLE,  a  town,  and  county  of  itself,  in  England, 
and  within  the  county  of  Dorset.     It  derives  ite  name 
from  the  bay  or  pool  on  which  it  stands,  and  it  is  situ- 
ated on  a  peninsula,  three-fourths  of  a  mile  long,  and 
half  a  mile  broul,  joined  to  the  mainland  with  a  narrow 
isthmus.      The  town   consists  of  three  or  four  con- 
siderable streets,  running   nearly   N.   E.  and    S.  W. 
consisting  chiefly   of  mean    and    irregular    buildings, 
and  these  are  crossed  by  a  street  parallel  to  the  quay, 
at  the  east  end  of  which  is  the  Custom-house,  the  re- 
venue of  which  has  in  some  years  amounted  to  £  10,000. 
The  church  is  an  ancient  building,  with  an  elegant  al- 
tar-piece,  and   consists  of  a  body,  two  aisles,  and  a 
tower ;    and  there  are  in  the  town,  meeting-houses  for 
Presbyterians,  Quakers,  and  Anabaptists.    The  other 
public    buildings    are,    the  market-house,    rebuilt    in 
1761;  the  town-hall,  in  Fish  Street,  with  the  prison 
under  it,  built  in  1572;  the  great  cellar,  King's  Hall, 
or   Woolhouse,   an    ancient   edifice,    lately    rebuilt  in 
part;  and  the  town-honse,  erected  in  1717,  by  a  com- 
pany of  merchants.      There  are  also  several  schools, 
and  a  flourishing  Sunday  school.      The  trade  of  the 
place  is  limited  chiefly  to  Newfoundland.     The  articles 
of  export  are   provisions,    nets,    cordage,    sail-cloth, 
wearing  apparel,  &c. ;   and  the  imports  are,  cod,  salmon, 
oil,  sealskins  furs,  and  cranberries.    About  230  vessels 
belong  to   the  port,  amounting  in  burden  to  21,801 
tons,  and   employing  1.500  m^n.     The  depth  of  water 
in  Poole  harbour  is  sufficic  t  tor  a  s'lip  that  does  not 
draw  more  than  fourteen   feet  of  water.     There  is  a 
considerable  oyster-fishery  here,   which  supplies  Lon- 
don for  two  months  with  oysters.     No  less  than  forty 
sloop*    are    employed;    and    the   annual    receipts   are 
from  JC6000  to  ,£7000.     The  sea  ebbs  and  flows  four 
times  in  twenty-four  hours  here,   when  the  moon  is 
at  south-east  and  north-west,  and  more  when  she  is  at 
south  by  east  and  north  by  west.     Poole  is  governed 
by  a'  mayor,  recorder,  four  aldermen,  a  sheriff,   two 
coroners,  two  bailiffs,  and  eighteen  common  council- 
men.     It  sends  two  members  to  Parliament,   who  are 
elected  by  96'  burgesses.     The  population  of  the  town 
and  county,  in  182 1,  was  1108  homes,   1378  families, 
1311  employed  in  trade  and  manufactures,  3014  males, 
3376  females,  and  a  total  population  of  9:i90.     East 
Long.   1°  5H'  55",  North  L»t.  50-  42'  50".     See  the 
Beauties  of  England  and  Wales,  vol.  iv.  p.  409- 

POONAH,  a  city,  or  rather  large  village  of  Hin- 


situated  the  habitation  of  the  British  resident  and  his 
dependents;  and  near  it  are  the  cantonments  for  the 
subsidiary  force.  At  the  bottom  qf  Parvati  Hill,  is  a 
large  square  field,  enclosed  with  high  brick  walls, 
where  the  Peshwa  gives  alms  to  the  assembled  Brah- 
mins. To  the  eastward  of  the  city  there  are  many  my- 
thological excavations,  similar,  but  superior  to  those  of 
Carli  and  Elephanta  Population  about  100,000.  East 
Long.  74°.   North  Lat.  18*  30". 

POOR.     It  is  of  more  importance  than  at  first  sitrht 
appears  to  form  correct  views  of  the  real  poor.     The 
word  poverty  is  a  relative  term,  the  precise  meaning 
of  which  depends  on  circumstances :   and  in  England, 
for  instance,  the  law   has  virtually   applied    it  to  all 
those  who  receive  supplies  as  paupers  out  of  the  paro- 
chial rates,  though  many  of  these  possess  more  of  the 
means  of  subsistence  and  even  of  comfort,  than  others 
in  different  nations,  «*hc  *r?"ld  spurn  at  the  applica- 
tion of  such  a  term  to  them.     Indigence,  applied  to  DIrt,"• 
the  necessaries  of  life,  corresponds  with  poverty  ;    but  l,oa* 
when  it  is  not  severe,  nor  ot  long  duration,  the  suffer-       r" 
ers  ought  not  to  be*  classed  among  "  the  regular  poor." 
It  may  be  no  way  degrading  to  persons  incapable  of 
supporting  themselves,  or  of  obtaining  the  means  of 
subsistence,    to    be    on   this   list;   but  to   others  who 
are  able  to  labour  for  their  own  support,  or  who  pos- 
sess the  means  of  obtaining  the  necessaries  of  life,  with- 
out becoming  w  hat  the  law  calls  paupers,  it  is  both  de- 
grading and  pernicious  to  sink  into  that  list. 

Absolute  want  of  the  necessaries  of  life  is,  indeed, 
the  extreme  of  poverty  ;  yet  this  may  occasionally  oc- 
cur, either  to  individuals  or  to  nations;  and  whether 
these  be  rude  or  civilized,  without  inferring  habitual 
dependence  on  the  bounly  of  the  community.  Many 
industrious  families,  and  indeed  the  labourer*  of  whole 
parches,  (with  few  exceptions)  have  required  some 
temporary  supply,  in  consequence  of  particularly  un- 
productive seasons,  in  various  parts  of  Scotland  ;  but 
these  families  regained  their  independent  character 
when  the  re>pective  emergency  passed  away;  and  if 
they  had  not,  the  Scottish  list  of  paupers  would  now  ^D*** 
be  many  times  as  numerous  as  it  is.  Severe  times  of  IU^  **" 
dearth  or  scarcity,  are  often  followed  by  extended 
poverty  spreading,  as  one  of  their  efrVcts;  but  the  tem- 
porary pressure  of  famine  ittelf  ought  not  to  reduce 
its  victims  to  the  list  of  regular  and  habitual  poor; 
nor  should  this  list  ever  include  those  who  merely  re- 
quire and  receive  only  incidental  supplies.  This  dis- 
tinction, though  not  always  correctly  observed  in 
Scotland,  is  yet  better  observed  there  than  in  almost 
any  other  country;    the  numbers  requiring  aid  being 


e*tj 


dostan.  in  the  province  nf  Btj»poor,  and  the  capital  of    few,  and  their  wants  more  easily  supplied  ;    while  the 
the  Peshwa,  and  of  the  Mahratta  empire.    It  issituaU    funds  of  charity  are  small,  and  must  be  distributed 
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with  due  care ;  and  while  those  who  distribute  them 
are  not  only  able  to  understand  correctly  most  of  the 
claims,  but  have  also  either  a  natural  or  a  moral  in- 
terest in  preventing  extravagant  and  unnecessary  sup* 
plies.  In  England,  the  distinction,  though  laid  down 
in  the  law,  was  not  made,  in  practice,  correctly,  and 
perhaps  could  not  well  be  made  by  the  persons  to 
whom  the  execution  was  committed,  previously  to  the 
year  1819,  when  a  new  mode  of  proceeding  was  au- 
thorized by  statute,  on  improved  principles,  which  has 
already  been  of  considerable  advantage,  but  still  re- 
quires farther  improvement. 

The  state  of  the  poor  is  diversified  so  much,  that  a 
detail  of  its  varieties  would  lead  into  statistical  inves- 
tigations, far  too  extensive  and  elaborate  for  a  work  of 
this  nature.  That  state  is  widely  different  in  large 
towns  from  what  it  is  in  rural  districts;  it  is  different 
in  Ergland.  from  what  it  generally  is  in  Scotland ; 
and  still  more  widely  different  from  both  in  Ireland: 
there  is  »  wide  difference  between  the  state  of  the  poor 
in  these  united  kingdoms,  and  that  in  which  they  are 
placed  in  other  kingdoms  in  Europe,  from  Russia  to 
Naples ;  the  state  of  the  poor  in  Asia  and  Africa,  and 
within  the  several  parts  of  each  of  these  quarters  of  the 
globe,  exhibits  diversities  even  more  remarkable.  The 
poor  of  the  metropolis  of  England  are  in  a  different 
state,  in  reality,  from  what  appears  in  most  other 
cities  and  towns;  it  has  altered  materially  in  Edin- 
burgh, Glasgow,  and  bther  cities,  of  late ;  the  northern 
and  Highland  parts  of  Scotland  discover  a  state  of  the 
poor,  in  many  respects  different  from  what  occurs  in 
the  central  parts  of  it,  where  it  also  differs  again  from 
their  state  in  the  borders;  the  state  of  the  poor  in 
Scotland,  at  large,  is  very  different  from  what  it  was 
in  former  times:  in  England,  also,  an  important  change 
has  lately  commenced,  and  is  going  on. 

It  would  be  a  task  equally  laborious  and  perplexing, 
to  go  through  a  particular  detail  of  all  these  diversities 
in  the  state  of  the  poor.  Perhaps  it  is  owing  chiefly  to 
the  number  and  extent  of  these,  compared  with  the 
corresponding  diversities  of  the  modes  adopted  for 
providing  for  them,  and  to  the  no  less  remarkable  di- 
versities of  their  consequences  and  effects,  that  the 
subject  of  "  the  poor,"  embracing  all  these,  has  been 
felt  so  exceedingly  difficult.  The  causes  of  poverty 
have  not  always  been  well  understood,  nor  even  the 
very  nature  of  it  as  an  evil,  nor  the  best  means  of  alle- 
viating  its  pressure:  the  modes  adopted  in  one  coun- 
try do  not  answer  well  in  some  others;  uncertainty 
leads  either  to  neglect  of  the  poor,  or  to  injudicious 
modes  of  relieving  them  ;  and  not  unfrequently  the 
most  important  virtues  of  industry  and  economy,  and 
the  most  endearing  virtues  and  ties  of  charity  and  gra- 
titude which  ought  to  unite  and  to  sweeten  society, 
are  undermined  by  the  injudicious  administration  of 
the  poor's  funds. 

It  cannot  be  denied  that  such  have  been  the  results 
in  practice,  and  therefore  it  is  evident  that  in  many 
respects  that  practice  has  been  faulty.  Entire  neglect 
of  the  poor  drives  them  to  despair,  and  of  course  to 
acts  of  desperation  and  violence;  laws  and  regulations 
having  no  object,  except  to  silence  or  suppress  their 
demands,  are  cruel,  injudicious,  and  ineffectual.  In 
the  indiscriminate  supply  of  all  who  ask,  the  most 
clamorous  and  worthless  often  supersede  the  most,  de- 
serving and  modest :  if  want  be  the  sole  measure  of 
the  supply,  without  regard  to  character,  conduct,  or 
consequences,  temperance,  industry,  and  economy  are 
subverted;  if  right  be  admitted  as  the  basis  of  the 


poor's  claim,  charity  and  gratitude  are  almost  wholly      Poor, 
excluded.     In  these  and  other  respects,  the  practice  "*—*/*—* 
may  often  be  justly  considered  bad;   and  yet,  without 
going  into  a  detail  of  the"  many  practical  errors  thus 
committed,  some  view  of  the  correct  principles  of  ad- 
ministration may  be  attained. 

If  poverty  were  in  all  its  bearings  an  evil,  its  total  MoraI  •"- 
removal  out  of  the  world  might  be  considered  as  a  fluenc*  m{ 
blessing.  But  though  its  pressure  is  always  felt  and  povcr  ** 
viewed  as  an  evil,  its  consequences  are  not  always  to 
be  considered  in  this  light.  That  pressure,  with  all 
its  privations  and  sufferings,  is  a  powerful  stimulus 
to  industry  and  economy.  In  its  undefined,  yet  ob- 
vious tendency  towards  absolute  want,  it  also  excites 
our  fears  and  our  foresight ;  and  thus,  though  an  evil 
in  its  pressure  on  those  who  are  subjected  to  poverty, 
and  in  the  sympathetic  views  of  the  charitable  who 
consider  their  sufferings,  it  is  the  instrument  of  pre- 
venting indolence  and  prodigality;  and  without  the 
sight  and  the  pressure  of  it,  human  society  could 
hardl/be  maintained.  These  are  not  all  the  good  ef- 
fects which  result  from  it;  for  poverty  has  often  pro- 
duced other  happy  moral  effects,  being  favourable  to 
temperance,  chastity,  and  other  virtues  ;  nor  are  these 
enlarged  on  here,  though  in  the  habits  of  considerate 
and  prudent  foresight,  and  of  industry  and  economy, 
as  well  as  in  their  many  and  growing  benefits,  the  in- 
dividuals who  cherish  these  habits  are  gainers,  to  a 
high  degree,  as  well  as  the  community,  in  which  they 
live. 

It  may  therefore  be  laid  down  as  a  principle,  that  to 
banish  poverty  out  of  any  community,  would  be  a 
vain  and  inconsiderate  attempt;  and  that  its  pressure' 
ought  only  to  be  so  alleviated,  as  not  to  subvert  its  use- 
ful influence  on  mankind.  We  may  view  it  as  one  of 
those  apparent  evils  which  occur  in  society,  as  the 
sanction  of  habits  and  virtues  necessary  to  its  exist*  ■ 
ence. 

The  correct  principles  of  the  administration  of  the  Extremes 
funds  of  charity,  have  certainly  not  yet  been  generally  in  manage- 
understood;   otherwise  the  practice  would  have  been  uitnt. 
proportionally  improved.     Utter  neglect  of  the  wants   - 
of  the  poor  is  one  extreme,  which  has  a  dangerous  and 
obvious  tendency  to  excite  all  the  worst  feelings  of  the 
poor,  and  to  stir  them  up   to  violence  agaimt  indi- 
viduals, and  to  hatred  and  rebellion  against  the  laws. 
The  opposite  extreme  consists  in  making  want,  without 
regard  to  conduct,  the  measure  of  the  pauper's  claim ; 
and  in  grounding  this  claim,  not  in  chanty  but  in  • 
right,  for  thus  are  the   best   principles  undermined,  ■. 
both  in  the  giver  and  the  receiver,  whose  condition 
indeed  becomes  so  changed,  as  not  to  admit  of  the 
correct  application  of  the  term  pauper  to  one  vested  - 
with  right,  and  consequently  with  power  to  enforce- this 
right  at  the  ex  pence  of  others.     The,  sister  kingdom  In  Ireland, 
of  Ireland  furnishes  too  many  instances  *of  a  near  ap-  ln  £n*> 
proach  towards  the  former  extreme,  and  England  to-  Iand% 
wards  the  latter. 

In   Scotland,   notwithstanding   the  rather   boasted  T*nd«ncy 
superiority   of  the   general    mode  of   administration,  lowara* 
there  is  really  a  tendency  towards  both  of  these  ex-  Scotland, 
tremes.     Many  of  the  poor  in  the  northern  and  High- 
land districts  are  so  neglected  by  landholders  and  their 
men  of  business,  as  to  be  driven  out  into  other  parts  of 
the  kingdom  as  common  beggars,  or  to  fall  as  a  heavy 
burden  on  the  families  near  which  they  happen  to  re- 
side;   and  no  adequate  provision  is  made  for  the  gene- 
ral poor  of  some  o  the  respective  parishes.  In  the  south-  - 
em  and  border  parishes,  on  the  contrary,  assessments  art  ' 
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Poftr«  introduced,  which,  though  commonly  not  excessive  in 
V_J  f  liur  a  degree  beyond  the  increase  of  land  rents  and  popu- 
lation, and  therefore  not  making  sn  increasing  burden, 
are  yet  so  liable  to  become  regular  pensions,  thus  re- 
laxing industry,  or  to  be  given  under  mechanical  forms 
without  sufficient  attempts  to  discriminate,  that  great 
attention  is  required  in  order  to  render  this  mode  of 
provision  perfect;  and,  after  all,  it  has  the  regular 
effect  of  diminishing  the  public  charities  of  the  people, 
including  even  those  who  are  not  assessed.  In  the 
central  districts,  and  in  some  parishes,  the  landholders 
generally  contribute  what  is  wanting  for  the  support  of 
the  poor,  over  and  above  the  collections  and  other 
funds,  without  assessing ;  but  here  many  heritors  re- 
fuse, or  neglect  to  give  any  thing;  and  the  burden 
devolves  with  unequal  pressure  on  the  liberal,  while 
-  others  very  improperly  escape.  There  is  also  com- 
monly another  great  evil  throughout  this  part  of  Scot- 
land, (which  is  not  permitted  in  the  border  districts 
where  assessments  are  made, )  and  which  is  caused  by 
swarms  of  common  beggars  from  all  quarters  infesting 
the  country,  and  raising  contributions,  in  amount  often 
far  exceeding  what  would  support  the  poor  of  the  dis- 
trict. These  undeniable  facts  discover  too  evidently 
that  the  practical  administration  in  Scotland  is  capable 
of  great  improvement.  There,  is  in  reality  a  tendency 
towards  ipmrovement;  but  certainly  the  most  equal 
and  efficient  administration  is  in  the  way  of  regular 
lar°  mode""  awe68incnt>  notwithstanding  the  objections  against  it  ; 
nor  is  there  any  reason  to  dread  that  this  mode  should 
go  to  an  extreme,  while  the  dangerous  example  of  the 
system  in  England  is  close  in  view ;  and  the  power  is 
vested  conjunctly  in  the  minister  and  elders,  who  know 
the  claimants,  and  in  the  landholders,  who  have  an  in- 
terest in  preventing  extravagant  or  improper  grants. 
In  point  of  fact,  many  of  the  parochial  assessments  are 
in  the  way  of  being  gradually  reduced.  In  the  princi- 
pal cities  and  towns  of  Scotland,  a  great  deal  more  at- 
tention is  now  given  to  the  claims  and  conduct  of  the 
poor;  but  the  system  of  exclusion  of  all  improper  per- 
sons from  these  only  drives  them  out  into  the  country, 
where  the  practice  of  common  begging  has  arrived  at  a 
great  and  burdensome  height,  and  is  really  an  almost 
intolerable  evil. 

Perhaps  this  mode  of  supply  by  common  begging  is 
one  of  the  very  worst  ways  in  which  the  poor  are,  or 
have  been  supported  in  any  country ;  and  yet  it  conti- 
nues even  in  France,  where  the  revenues  of  the  state 
are  sparingly  applied  in  aid  of  the  funds  of  charity. 
Under  the  old  ecclesiastical  establishments,  largesses 
were  distributed  to  crowds  of  beggars  with  little  or  no 
discrimination ;  and  still,  at  this  day,  it  is  impossible 
to  distinguish  correctly  among  vagrants  from  all  quar- 
ters, of  whom  nothing  can  be  certainly  known,  who 
employ  all  the  acts  of  fraud  and  falsehood,  conjoined 
with  the  habits'  of  idleness  and  low  profligacy,  and  who 
are  suffered  to  perpetuate  these  evils  by  training  child- 
ren in  the  same  habits.  England  alone,  and  some  of 
the  border  districts  of  Scotland,  have  got  rid  of  this 
great  evil ;  as  in  some  degree  an  alleviation  of  the  bur- 
dens entailed  by  assessment ;  and  a  great  relief  it  cer- 
tainly is. 

It  would  swell  this  article  too  much  to  go  into  de- 
tails of  the  management  of  the  poor  in  other  European 
states.  We  have  laws  in  Great  Britain  to  regulate  this 
administration ;  and  the  statute  laws  are  in  principle 
similar  in  the  two  united  kingdoms,  though  in  most 
parts  of  Scotland  the  common  law  has  established  a 
practical  and  superior  influence.    An  approximation  is 
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making  in  respect  of  administration)  bv  the  silent  pro- 
gress of  statute  law  in  Scotland,  and  by  the  new  sta- 
tute 1819  in  England.  In  Ireland,  it  seems  barely  pos- 
sible to  go  on,  without  some  poor  laws,  for  any  length 
of  time ;  but  indeed  better  principles  of  economy  ought 
to  precede  these,  in  order  to  give  them  effect.  In  other 
kingdoms  and  states,  there  is  little  to  remark,  and  less 
to  commend ;  only  that  the  poverty,  misery,  and  vice, 
which  have  overrun  some  of  the  finest  and  most  fertile 
nations,  are  truly  astonishing.  And  on  this  point  it 
seems  unnecessary  to  say  more  than  merely  to  name 
France  and  Spain,.  Portugal  and  Italy  ;  and  to  refer  to 
the  too  well  authenticated  facts  connected  with  the 
Poissards,  the  Sans  Culottes,  and  the  Lazzaroni.  It 
is  refreshing  ta  cross  the  sea  to  the  new  world,  to  the 
United  States,  where  land  is  in  abundance,  labour  pro- 
ductive, industry  almost  unrestrained,  and  the  condition 
of  poverty  seldom  and  little  known. 

The  causes  of  poverty  ought  to  be  well  considered, 
in  order  to  arrive  at  any  certainty  with  regard  to  die 
best  and  safest  means  of  alleviating  its  pressure :  now 
these  causes  may  be  either  natural  or  artificial ;  and  in 
some  cases  these  may  be  conjoined. 

Among  the  labouring  classes,  whatever  incapacitates 
from  productive  industry,  may  be  the  cause  of  poverty, 
snch  as  befalls  the  blind,  maimed,  lame,  aged,  and  per- 
sons under  diseases  of  body  or  mind  ;  and  also  persons 
burdened  with  the  charge  and  support  of  others  in  any 
similar  condition.  These  are,  by  the  common  consent 
of  all  nations,  considered  as  "  the  poor ;"  and  many 
seem  to  look  upon  these  as  almost  the  only  persons  en- 
titled to  be  so  considered.  Accordingly)  most  of  the 
lists  of  regular  poor  are  made  up  of  persons  in  such  a 
state  as  these ;  and  it  is  for  persons  in  that  state  that 
provision  is  ordained  to  be  made,  under  the  statute 
laws  of  England,  and  Scotland  also.  They  are  what 
the  people  call  "  seen  objects ;"  and  every  one  admits 
that  they  ought  to  be  supported,  though  it  is  not  quite 
agreed  upon  what  is  the  best  mode  of  so  doing.  If  the 
administrators  of  the  poor  laws  of  England  had  found 
it  safe  to  confine  the  public  bounty  to  such  as  these,  no 
country  in  Europe  would  have  been  less  pressed  than 
England  would  now  have  been  in  maintaining  ita 
poor. 

But  other  causes  may  and  do  operate  in  extending 
poverty,  besides  old  age,  diseases,  and  bereavement 
One  bad  and  unproductive  season  has  reduced  numbers 
of  the  labouring  classes  to  poverty,  and  the  subsequent 
years  have  distinctly  shown  that  such  has  been  the 
consequence ;  as  may  be  too  well  established  by  re- 
ferring to  1783,  1800,  18 17,  and  other  times  of  dearth 
and  scarcity  following  unpropitious  years.  The  last  of 
these  years  was  followed  by  a  great  want  of  labour  ; 
and  the  impoverishing  consequences  among  labourers 
and  tradesmen  in  many  country  districts  are  still  fek 
among  them  to  the  present  day. 

Yet  the  many  artificial  causes  of  poverty  are  not 
commonly  so  well  marked  and  understood,  although 
their  effects  are  equally,  or  even  more  extensive.  We 
do  not  here  allude  particularly  to  the  waste  and  ravages 
of  war,  though  frightful ;  nor  to  governments  founded 
in  ignorance  and  tyranny,  such  as  those  of  Turkey,  the 
states  of  Barbary  and  Egypt,  which  have  reduced  to 
poverty  and  misery  the  inhabitants  of  some  of  the  most 
fertile  parts  of  the  earth.  Neither  do  we  allude  to  those 
losses  which  occur  in  trade,  nor  to  that  misfortune,  from 
which  not  even  the  most  industrious  are  exempted, 
nor  the  most  prudent.  These  occasional  causes  of  po- 
verty are  neither  uncommon  nor  unknown.    But  there 
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are  other  causes  which  operate  steadily)  and  to  a  wide 
extent,  the  consequences  of  which  are  less  regarded ; 
and  even  the  causes  themselves  are  often  too  little  con- 
sidered. These  are  want  of  employment,  want  of  in* 
dustrious  dispositions  and  habits,  and  want  of  principles 
and  habits  of  economy. 

Want  of  productive  employment  is  the  great  cause 
of  poverty  in  Ireland ;  and  the  influx  of  labourers  from 
thence  into  Scotland  has  also  rendered  employment 
more  deficient  and  tess  productive  here  for  the  male 
population :  there  is  also  a  want  of  employment  for 
children,  and  for  females  in  Scotland,  especially  in  win- 
ter, which  is  aggravated  of  late  years  by  the  abstrac- 
tion into  England  of  the  manufacture  of  wool,  in  con* 
sequence  of  the  incapacity  of  the  people  of  Scotland 
for  the  most  correct  assortment  of  the  raw  material.  In 
Eugland,  in  general,  there  is  employment  for  all  class- 
es, and  both  sexes ;  and,  accordingly,  there  is  less  real 
poverty  nearly  in  the  same  proportion  in  which  em- 
ployment is  more  abundant  and  productive,  notwith- 
standing the  great  number  of  paupers.  Yet,  in  Eng- 
land, the  most  productive  and  steady  of  all  sorts  of 
employment,  the  improvement  of  the  soil,  is  allowed 
to  remain  under  the  triple  restraint  of  entails,  tithes, 
and  rights  of  common.  Entails  in  Scotland  extend  far- 
ther in  time,  and  are  therefore  even  more  pernicious ; 
but  rights  of  common  are  easily  divided,  and  all  tithes 
are  paid  by  the  landholders,  on  a  valuation  made  for 
each  estate  once  for  all.  The  fatal  influence  of  these 
restraints  in  Ireland  is  too  well  known.  It  seems,  in* 
deed,  not  easy  to  account  for  the  continued  existence  of 
such  restraints  on  agricultural  industry  in  these  king- 
doms. 

Want  of  industry  would  seldom  be  seriously  felt  or 
complained  of,  if  that  industry  could  find  a  suitable  and 
unrestrained  field  of  exertion,  together  with  a  corre- 
sponding reward.  Commercial  industry  is  indeed  ex- 
posed to  many  interruptions  in  the  laws  at  home, 
(which,  however,  have  been  relaxed  by  a  more  liberal 
policy  of  late,)  and  also  in  the  jealous  policy  and  rival 
interests  of  foreign  states.  Manufacturing  employment 
is  liable  to  vary  according  to  the  supply  of  raw  mate- 
rials, and  the  demand  for  produce ;  especially  if  that 
supply  and  demand  be  chiefly  from  foreign  countries. 
When  these  -branches  of  industry  prosper,  they  afford 
a  powerful  stimulus  and  support  to  agriculture,  which 
is  the  steadiest  and  most  productive  kind  of  national 
industry.  The  accumulated  produce  of  the  several 
branches  of  national  employment  exceeds  calculation, 
and  even  baffles  conjecture.  Spain,  with  all  its  conti- 
nued imports  of  gold  and  silver,  and  its  rich  soil,  had 
become  a  poor  country,  through  want  of  industry,  long 
before  it  lost  the  foreign  colonies;  while  the  united 
provinces  had  become  opulent  Ireland,  though  one 
of  the  finest  countries  in  Europe,  is  one  of  the  poorest, 
because  the  people  want  employment ;  and  vice,  igno- 
rance, and  prejudice  are -engrafted  on  idleness.  Let 
Ireland  be  opened  to  unrestrained  and  productive  em- 
ployment, and  let  the  soil  of  that  kingdom  and  of  Eng- 
land be  relieved  of  the  fetters  of  entails,  tithes,  and 
commons,  by  equitable  laws;  and  it  may  safely  be 
predicted,  that  by  these  measures,  and  by  the  aboli- 
tion of  entails  in  Scotland  also,  these  united  kingdoms 
will  prosper  beyond  what  they  have  ever  yet  done,  and 
poverty  will  in.  proportion  disappear. 

Want  of  economy  is  another  cause  of  poverty,  that 
operates  to  a  wide  and  unascertained  extent.  Habits 
of  luxury  in  their  families  above  the  station  of  com- 
mon operative  tradesmen  and  labourer*  and  of  low 


debauchery  in  taverns  and  alehouses,  have  kept  many  Poor, 
of  these  from  acquiring,  during  favourable  times,  what 
it  was  then  possible  for  them  to  lay  up,  and  would  have 
rendered  them  in  their  station  easy  and  comfortable. 
The  want  of  proper  modes  of  investment  could  not  be 
pleaded,  since  the  institution  of  that  most  valuable 
system  of  investment  for  the  lower  classes  in  savings 
banks ;  and  though  friendly  societies  were  often  cal- 
culated upon  erroneous  principles,  in  consequence  of 
which  they  often  disappointed  those  who  had  support- 
ed them,  yet  they  did  much  good  in  the  mean  time, 
and  contributed  to  form  good  habits.  It  will  be  seen 
hereafter,  that  suitable  protection  and  encouragement 
have  been  granted  by  the  legislature  for  both  of  these 
modes  of  investment.  The  want  of  economy,  however, 
embracing  all  sorts  of  expensive  extravagance,  has 
brought  many  even  of  the  higher  classes  of  tradesmen 
to  poverty.  It  has  reduced  many  families  of  a  station 
still  superior  to  these  ;  in  consequence  of  ruinous  and 
heartless  emulation,  founded  in  false  taste  for  splendour 
and  luxury,  often  in  reality  mean  and  selfish,  but  sus- 
tained by  fashion;  and  the  common  way  of  expending 
most  part  or  all  of  the  fortunes  of  country  gentlemen 
in  the  cities  or  the  metropolis,  has  deprived  great  num- 
bers of  their  dependents  in  country  places  of  their  ac- 
customed means  of  subsistence. 

This  last  observation  may  serve  to  introduce  another,  Abitrac- 
illustrative  of  the  poverty  which  hss  of  late  spread  in  |ion  of 
rural  districts  of  these  united  kingdoms.    Most  of  the ,and  rentg* 
land  rents  being  yearly  abstracted  and  spent  in  the 
cities;  and  a  constant  drain  of  the  remaining  funds  of 
these  districts  being  kept  up  under  the  form  of  taxes, 
it  cannot  appear  surprising  that  poverty  should  appear 
with  increasing  pressure ;  nothing  but  ample  and  in- 
creasing returns  of  land  produce  and  rural  industry 
could  be  calculated  upon  to  meet  and  impede  this  pres-     • 
sure ;  and  these  having  greatly  declined  of  late,  are 
quite  inadequate  to  accomplish  this  end.    It  is  indeed 
hoped  that  the  low  rate  of  interest  now  allowed  may 
force  the  great  capitals  to  a  land  investment,  in  part  at 
least ;  and  were  men  of  capital  to  find  it  their  interest 
thus  to  invest  it,  and  could  this  be  done  without  inter- 
ruption of  entails,  they  would  probably  also  be  liberal  in 
improving.   It  is  not  for  the  general  advantage  of  these 
kingdoms,  either  in  respect  of  wealth  or  morals,  to  de- 
sert the  country,  and  leave  it  in  a  state  of  desolation 
and  poverty ;  while  the  funds  of  the  nation  go  to  swell 
the  overgrown  capital,  and  are  there  dissipated.     The 
conduct  of  the  mobs  in  Paris  and  the  fide  of  France 
ought  not  to  be  forgotten. 

In  order  to  obtain  a  correct  and  enlarged  view  of  the  Legislative 
state  of  the  poor  in  England,  the  two  houses  of  parliament  inquiry 
named  their  respective  committees  of  inquiry,  whose  and  ™- 
reporfs  were  submitted  in  1818.     It  then  appeared  that  P01"18  in 
though  the  principle  of  the  laws  of  that  kingdom  is  En«Und- 
good,  founded  principally  on  the  consolidating  act  of 
the  43d  of  Elisabeth,  and  whose  two  main  objects  were 
to  provide  funds  to  support  the  real  poor,  and  the 
means  of  employment  for  others  destitute  of  work  and 
yet  able  to  labour ;  the  administration  by  church  war- 
dens and  overseers,  under  the  eye  of  the  local  magis- 
tracy, had  become  so  little  discriminative,  and  so  very 
extravagant,  as  to  have  raised  the  average  numbers  of 
the  paupers  for  the  years  1818,  18l\  and  1815  to 
9^0,626,  being  above  nine  in  the  hundred  of  the  gene- 
ral population.     For  these  it  appeared  that  no  less  than 
L.6, 132,7 19  were  annually  expended  in  maintenance; 
besides  as  much  more  for  connected  rates  and  expences, 
as  to  swell  the  total  fund  up  to  above  eight 
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sterling;  entailing  a  burden  yearly  of  above  16  shil- 
lings per  head  on  the  whole  population  of  England 
and  W«le3. 

These  reports  were  also  connected  with,  and  one  of 
them  embraced  a  view  of  the  state  of  the  poor  in  Scot- 
land. The  Earl  of  Hardwicke,  chairman  of  the  com- 
mittee of  the  House  of  Lords,  and  Mr.  Sturges  Bourne, 
chairman  of  the  committee  of  the  House  of  Commons, 
on  the  subject  of  the  poor,  had  severally  addressed  let- 
ters of  inquiry  to  the  Moderator  of  the  General  Assem- 
bly of  the  Church  of  Scotland,  which  were  delivered 
at  one  of  their  sessions  in  1817  ;  and  notwithstanding 
the  doubt  expressed  by  a  Right  Hon.  elder,  how  far 
it  became  the  dignity  of  the  Assembly  as  the  Supreme 
Ecclesiastical  Court  in  Scotland,  to  take  any  steps  in 
answer  to  these  letters,— a  committee  was  named  with 
instructions  to  inquire  and  report.  That  committee  se- 
lected a  few  of  their  number  to  whom  this  business 
was  delegated,  and  who  met  every  evening  at  the 
house  of  Sir  Henry  Moncreiff  Well  wood,  the  convener; 
and,  under  his  able  direction,-  with  the  use  of  reports 
on  the  subject  in  the  .hands  of  the  Hon.  T.  F.  Kennedy 
of  Dunure,  M.  P.  and  the  personal  assistance  of  Dr. 
Singer,  a  report  was  made  up  in  the  columnar  form, 
containing  most  of  the  particulars  wanted,  along  with 
the  population  in  1811,  and  embracing  about  one  hun- 
dred parishes  out  of  the  various  districts  of  Scotland, 
which  report  was  delivered  in,  within  about  a  week 
after  its  commencement.  This  first  attempt  was  high- 
ly approved  of;  and  the  Assembly  reappointed  their 
committee,  the  very  reverend  Principal  Baird  to  be 
convener,  with  instructions  to  extend  their  inquiries 
throughout  Scotland.  Queries  were  framed  for  this 
purpose,  and  returns  obtained  in  1818  from  above  seven 
hundred  parishes,  the  result  of  which  was  embodied 
in  the  report  made  up  and  submitted  by  the  convener 
in  1818,  and  soon  after  published.  A  vast  mass  of 
useful  and  valuable  information  was  thus  obtained, 
which  occupied  Principal  Btird's  willing  and  patient 
attention  Tor  several  months  in  digesting;  but  owing 
to  the  multiplicity  of  the  reports,  and  the  great  extent 
of  matter  embraced  in  them,  with  other  circumstances, 
a  very  considerable  number  of  errors  appeared  in  the 
first  edition  in  1818,  and  it  became  necessary  for  the 
subsequent  assembly  to  recall  the  committee's  attention 
to  the  whole  report,  that  it  might  appear  in  a  more 
correct  state.  After  all,  this  report,  though  it  may  be 
capable  of  farther  improvement,  will  bean  interesting 
work  as  it  now  stands  to  future  ages.  Some  very  in- 
teresting facts  were  established  from  these  reports, 
compared  with  other  sources  of  information.  The 
regular  poor  in  Scotland  are  only  about  one  in  the 
hundred  of  the  population;  the  persons  incidentally 
assisted  are  nearly  two  in  the  hundred,  including  extra 
provision  after  unpropitious  years ;  and  the  sums  ap- 
plied in  aid  of  the  whole,  (in  number  about  80,000,) 
somewhat  exceed  a  hundred  thousand  pounds,  of  which 
above  two-tenths  are  collected  at  the  church  doors, 
about  five-tenths  consist  of  accumulated  funds  and  vo- 
luntary grants  by  heritors  and  others;  and  not  quite 
three-tenths  are  assessed,  though  this  mode  of  provi- 
sion is  now  adopted  in  above  150  parishes.  The  pro- 
portional supplies  for  each  of  the  regular  poor  in  the 
assessed  parUhes  towards  the  borders,  (now  in  the 
course  of  reduction)  cannot  be  stated  at  present  above 
£5;  in  the  central  districts  £%;  and  in  the  remote 
northern  and  Highland  districts  not  much  above  £l, 
at  an  average,  not  including  incidental  supplies  or 
emergencies  only,  nor  the  sums  collected  by  common 
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beggars.  In  the  cities  of  Edinburgh  and  Glasgow,  r«* 
the  regular  poor  are  not  very  far  from  one  in  the  hun-  *■ -v1 
dred,  but  the  incidental  lists  rise  to  three  or  four  in 
the  hundred  according  to  circumstances,  and  the  rate 
of  ex  pence  for  each  of  the  regular  poor  may  be  stated 
somewhere  about  £8,  and  each  of  the  others  about  £3. 
Most  of  the  Scottish  poor  do  somewhat  for  their  own 
support ;  and  those  on  the  lists  of  incidental  supplies 
are  merely  assisted  with  small  occasional  grants  in  aid 
of  their  own  efforts. 

The  state  of  the  poor  in  France  became  a  national  Swe  i: 
object  during  the  time  of  the  Revolution;  but  there,  *hs M 
as  well  as  in  Italy,  there  is  no  compulsory  provision-; l0  *u'* 
mendicity  is  allowed    to  a  great  extent ;   there   is  a 
want  of  employment  in  winter;  and  though  much  at- 
tention is  given  to  promote  and  apply  the  public  chari- 
ties in  France,  the  numbers  of  poor  are  considered  as 
rising  to  one-fifteenth  of  the  population  in  rural  parts, 
to  one-tenth  in  the  towns,  and  to  one-seventh  in  Paris, 
the  capital.     It  is  believed  also  that  one-third  of  the 
burials  in  that  city  are  at  the  public  expence.     It  is 
impossible  to  ascertain  the  precise  numbers  and  state 
of  the  poor  in  those  nations  where  servitude  still  at- 
taches them  to  the  soil,  devolving  the  burden  of  their 
support  almost  wholly  on  the  will  and  humanity  of 
their  lords ;   and  the  same  remark  applies  to  countries 
in  which  slavery  still  remains. 

With  respect  to  the  state  of  the  poor  in  Ireland, 
and  also  to  their  vast  numbers,  every  report  as  to 
both  is  melancholy  indeed.  In  the  labours  of  agri- 
culture they  have  little  encouragement,  being  so  ex- 
tremely depressed  under  the  system  of  holding,  which 
entails  on  them  enormous  rents,  and  also  by  the  tithe- 
system,  that  sweeps  away  a  great  part  of  the  produce. 
In  manufacturing  industry,  and  in  commerce,  though 
they  have  partly  succeeded  in  some  branches,  yet  in 
others  they  have  not  been  much  encouraged.  Capital 
is  wanting;  and  owing  to  habits  of  riot  and  insubordi- 
nation, few  men  of  capital  are  willing  to  embark  it 
among  the  people  of  Ireland.  The  great  mass  of  the 
lower  classes  is  in  abject  poverty;  and  their  numbers 
are  far  more  than  the  proportion  in  any  country  yet 
mentioned,  or  perhaps  in  any  country  whatever. 

It  would  be  vain  to  attempt  to  construct  a  good  sys-  Priced 
tern  of  providing  for  the  poor  without  a  proper  basis  of  of  pw'» 
facts  and  principles.     The  facts  above  detailed  are  in-  ,iW1, 
teresting  and  valuable;  but  the  more  important  part 
of  this  article  still  remains,  to  state  the  legitimate  prin- 
ciples of  provision  for  the  poor,  and  of  administering  to 
their  necessities. 

In  order  to  provide  for  the  wants  of  the  poor,  it  is  L*r*iwl 
commonly  necessary  to  have  recourse  to  the  highest  meaiuf* 
authority,  that  of  the  legislature;  and  this  authority 
may  be  exercised  in  two  ways,  in  removing  obstacles 
to  full  and  free  employment,  associated  with  habits  of 
industry  and  economy,  or  in  making  some  positive 
provision  for  their  support  out  of  specific  means  and 
funds.  The  latter  mode  is  what  occurs  generally  as 
the  first  and  readiest,  though  it  requires  a  degree  of 
prudence  and  delicacy  which  few  laws  have  yet  attain- 
ed. The  former  is  the  more  correct  and  effectual 
mode,  as  it  not  only  serves  the  poor  in  the  way  most 
grateful  to  their  feelings,  and  most  consonant  with 
good  principles  and  habits,  but  also  tends  to  prevent 
the  increase  of  poverty  in  the  community.  It  may  be 
proper  to  notice  a  third  way,  that  of  setting  loose  the 
poor  on  the  community  as  common  beggars,  in  order 
to  extort  alms  by  importunity,  or  by  other  methods 
less  or  more  nefarious,  but  all  tending  to  propagate 
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idleness,  imposture,  and.  low  profligacy  over  the  conn-  to  agriculture,  manufactures,  and  commerce !    It  is  not     Poor, 

try*    This  last  mode  is  so  pregnant  with  evils,  that  it  possible  to  conceive  what  effects  a  liberal,  enlarged,  and  tm0m>rmm^ 

appears  astonishing  how  anjr  enlightened  legislature  wise  system  of  legislation  like  this  would  produce. 

anould  deliberately  tolerate  it,  however  it  may  have  Most  of  the  paupers  capable  of  employment  would 

been  introduced  by  temporary  pressure  and  abuse,  or  soon  find  it,  according  to  their  own  choice  and  circum- 

want  of  means  to  meet  it.  stances;  and  ample  means  snd  funds  would  then  be 

arte*        In  the  first  mods  of  providing  for  the  poor  by  lagis-  obtained  for  the  easy  and  comfortable  support  of  the 

aptoy*  lative  authority,  we  have  stated  that  obstacles  to  full  real  poor.    The  improvement  of  land  would  be  general 

\J^%    and  free  employment  should  be  removed,  and  habits  and  great ;  and  the  benefits  would  not  only  fill  this 

of  industry  and  prudence  encouraged.    In  the  43d  of  land,  but  extend  their  happy  fruits  and  effects  to  our 

Elisabeth,  the  legislature  of  England  had  this  import-  colonies  and  to  remote  nations.    Our  now  restrained 

ant  object  in  view ;  but  they  seem  to  have  apprehend-  use  of  capital  would  then  became  free'  and  general ; 

ed  it  very  indistinctly,  committing  the  authority  of  and  the  mutual  interests  of  the  owners  of  it,  and  of  the 

executing  it  to  men  who  had  not,  and  could  not  have  labouring  classes,  would  soon  be  adjusted  in  the  full 

sufficient  means  or  influence;  and  still  this  indistinct  employment  of  capital  and  people. 

apprehension  continues.    It  was  not  in  the  power  of       The  latter  mode  of  providing  for  the  real  poor  out  SpeciSe 
the  church- wardens  and  overseers  of  the  poor,  even  of  specific  funds  to  be  allotted  for  the  purpose,  might  fuadsof 
under  the  authority  of  the  law,  and  with  the  support  then  be  adopted  and  put  in  force  with  comparative  provision. 
of  the  magistracy,  to  make  effectual  provision  for  full  ease.    The  poor  would  not  be  in  such  oppressive  num- 
eral free  employment;  it  never  can  be  in  their  powqr  bers ;  a  portion  of  employment  might  be  found,  as  in 
to  do  this,  with  all  die  improvements  lately  made  by  Scotland,  for  many  or  most  of  them ;  and  the  public 
alls,      law  in  their  administration.    The  greatest  and  most  would  be  more  able  and  willing;  to  support  them.    Af- 
prodnctive  source  of  employment  is  land ;  and  so  long  ter  all,  the  true  principle  of  maintaining  the  poor  might 
aa  the  land  is  locked  up  by  entails  in  the  hands  of  per-  still  be  preserved  in  considerable  purity  by  voluntary 
sons  having  neither  due  motives  nor  sufficient  jneans  charity ;  not  only  in  the  way  of  donations  and  collec- 
tmoos.  to  cultivate  and  improve  it,  one  most  important  branch  tions  for  them,  but  also  in  the  supplementary  provi- 
of  employment  must  continue  shut  by  law.    The  rights  sion  to  be  made  by  assessment 

of  common,  which  in  England  require  the  authority  of       The  act  of  Elizabeth  was  erroneous  in  principle,  in  Bitot  in 

individual  acts  of  parliament,  in  order  to  explain  them,  committing  the  power  of  assessment  of  sums  to  an  un-  ?j£?c!?16  n 

and  to  confer  on  individuals  their  several  ascertained  defined  extent  to  a  few  men,  having  no  adequate  in*.  i£liZabeth. 

and  improveable  interests,  ought  long  ago  to  have  terest  in  a  correct  discrimination,  and  in  preventing 

been  placed  under  the  influence  of  one  general  and  excess  and  abuse.    It  was  not  indeed  foreseen  by  her 

equitable  bill  of  enclosure,  and  thus  employment  and  wise  counsellors  how  inefficient  the  powers  of  these 

subsistence  for  thousands  would  have  been  at  once  at-  men  would  ultimately  prove  in  finding  work  for  those 

kc*.       tatned.    ^Above  all,  the  tithe-system,  which  admits  of  who  could  not  themselves  find  it;  nor  now  burdensome 

one  general  and  equitable  commutation  in  the  form  of  the  subsequent  interpretations  bf  this  part  of  the  sta- 

a  valuation  made  once  for  all,  as  exists  in  Scotland,  re-  tute  would  prove.    The  new  act,  59  &eo.  III.  c.  12.  Improve- 

auires  to  be  revised,  that  encouragement  may  be  given  to  amend  the  laws  for  the  relief  of  the  poor  (31  st  March,  m*m  b? 

for  the  best  and  most  productive  employment,  on  a  1819)  has  committed  the  formidable  power  of  assess-  ^1^*"" 

great  national  scale.    Tnese   measures  can  only  be  ment  to  select  vestries,  approaching  to  the  nature  of  the  \%\$,  ' 

taken  by  the  legislature  itself;  and  it  is  only  trifling  meetings  of  heritors  and  kirk  sessions  in  Scotland,  and 

with  the  great  interests  of  the  community,  to  leave  possessing  an  interest  in  keeping  down  the  amount, 

them  as  they  are  unattempted,  and  the  proper  employ-  and  also  in  bestowing  the  sums  assessed  with  proper 

ment  of  millions  in  triple  fetters,  while  nominal  now-  attention  and  discrimination  of  character  and  conduct, 

era  (quite  ineffectual)  are  continued  to  a  few  mdi-  as  well  as  real  need.    Emergencies  are  provided  for 

viduals,  in  order  to  find  or  to  force  employment.    The  under  this  act ;  but  such  provision  as  magistrates  are 

true  policy  of  the  legislature  is  here  quite  apparent;  authorized  thus  to  make,  is  to  be  grounded^ on  the  oath 

and  it  ought  to  be  extended  in  full  influence  to  Ire-  of  the  claimants,  and  to  have  effect  only  for  a  short 

land,  and  also  to  Scotland,  in  so  far  as  concerns  deeds  time;  and  relatives  are  bound  to  support  their  needy 

of  entail.    To  these  measures,  the  united  kingdoms  parents  or  children  if  they  possess  funds.    A  great  deal 

must  at  last  have  recourse;  and  the  sooner  they  do  of  good  has  been  already  silently  attained  under  this 

oUaod.    so  tile  better.    Scotland  has  prospered  under  the  value-  excellent  statute;  which  provides  by  law  for  the  real 

tion  of  bar  tithes,  and  the  fair  and  easy  mode  of  divid-  poor,  yet  interferes  as  little  as  possible  with  the  proper 

etad.     fag  ber  commons.      Ireland  would  be  still  more  a  exercise  of  prudence  and  charity. 

gamer  by  the  former  plan,  which  would  obviate  half       In  addition  to  this  wise  enactment,  the  British  legis-  Acts  in 

of  the  heartburnings  that  cause  her  misery;  and  land-  lature,  in  the  same  year,  passed  the  two  statutes ;  one  fa?°ur  of 

holders,  though  subjected  to  payment  of  tithes,  would  for  the  protection  of  banks  for  savings ;  the  other  for  ^nkfimd 

be  soon  more  than  indemnified  in  rents  and  improve-  the  farther  protection  and  encouragement  of  friendly  friendly 

Ikr  in     mcnU>  witn  security  and  peace.    The  wise  and  liberal  societies  (59  Geo.  III.  ch.  62  and  128)  evidently  in-  societies 

Smct    policy  now  adopted,  in  respect  of  commercial  and  ma-  tending  to  give  their  continuance  to  proper  habits  of  both  in 

i  mano-  nufacturiog  industry,  tending  also  to  relax  the  re-  industry  and  .prudent  economy ;  and  thus  to  enable  1819» 

states,      straints  imposed  by  the  jealousy  of  otheratates,  must  the  labouring  classes  to  make  honourable  provision  for 

eventually  open  a  wider  field  of  employment  in  these  themselves  and  their  families,  in  the  safest  and  easiest 

great  interests,  and  will  of  course  materially  add  to  the  manner.    The  former  act  applies  to  Scotland,  where  it 

prosperity  and  efficacy  of  agricultural  industry  and  has  already  been  of  very  great  use ;  and  the  latter  to  Farther 

employment  also.  the  united  kingdoms.  *  improve- 

Then  what  new  fields  of  employment  must  open  in       After  such  enlightened  and  laborious  efforts  already  "?ejjlVob* 

all  the  trades  and  arts  connected  with,  add  subsidiary  made  by  the  legislature  of  Great  Britain  and  Ireland,  ^JtL. 
vol.  xni.  PART  I.  M 
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IVw.  for  improving  the  laws  and  the  circumstance*  of  the 
L,wv"1^1  poor,  it  is  hardly  to  be  supposed  that  by  far  the  great- 
est and  most  hurtful  restraints  on  their  industry  will 
be  suffered  much  longer  to  remain,  however  conse- 
crated by  antiquity  the  system  of  tithes  drawn  in  kind, 
entails,  and  rights  of  common  may  now  be. 
Collections  It  may  be  considered  of  minor,  yet  it  is  not  of  small 
or  di«M?n-  importance  to  remark,  that  all  dissenting  •congregations 
ought  either  to  apply  their  collections  to  the  mainte- 
nance of  their  own  poor,  or  to  put  in  the  whole,  bona 
Jide,  among  the  funds  of  the  parish  poor  without  dis- 
tinction; and  it  may  seem  to  have  escaped  the  no- 
tice of  the  legislature,  but  it  was  placed  by  a  special 
application  in  the  view  of  the  board  of  treasury,  that 
.legacy  duty  is  exacted  for  bequests  made  in  behalf  of 
the  poor,  and  no  exemption  granted. 

The  tenure  by  which  the  poor  bold  their  cottages 
and  small  allotments  of  land,  is  by  far  too  short  and 
uncertain  at  present ;  and  unfeeling  or  capricious  land- 
lords, or  their  agents,  expel  them  frequently  and  force 
them  into  the  towns,  where  their  health  and  morals, 
together  with  their  comfort  and  usefulness,  are  all  im- 
paired, and  many  rural  districts  are  left  in  a  state  of 
desolation.  It  ought  to  be  in  the  power  of  landholders 
to  remove  either  tenants  or  cottagers  at  the  end  of  their 
respective  contracts  or  leases ;  but  far  longer  previous 
notices  ought  to  be  given  them,  and  perhaps  also  a  rea- 
sonable compensation  for  improvements  to  which  they 
were  not  bound,  and  of  which  the  landholders  at  their 
removal  enter  into  the  fruits.  There  is  also  a  degree 
of  distress  attending  general  removals  of  bodies  of  te- 
nants and  their  families,  and  thus  throwing  them  on 
the  public  in  a  state  of  want  of  employment  and  sub- 
sistence, for  which  there  is  no  remedy  in  the  present 
law ;  but  for  the  necessity  of  some  ameliorating  act, 
the  many  removals  of  bodies  of  people,  which  have 
even  of  late  occurred  in  Scotland,  the  interests  of  hu- 
manity, and  the  dictates  of  public  justice  and  policy 
appear  to  plead.  Connected  with  this  humane  and 
wise  attention  to  the  state  and  feelings  of  poor  tenants 
Education,  and  cottagers,  is  that  which  is  due  to  the  education  of 
their  children,  especially  in  remote  situations.  This 
object,  in  many  of  the  vast  parishes  of  Scotland,  is  evi- 
dently impracticable  by  one  school  and  teacher ;  and, 
therefore,  under  the  new  act,  1803,  two  parish  schools 
are  in  some  cases  allowed ;  but  a  clause  was  permitted 
to  be  inserted  in  this  case,  relieving  the  heritors  of  all 
.obligations  to  build  or  uphold  the  teachers'  dwelling- 
houses;  which  in  effect  was  to  render  the  above  allow- 
ance of  little  use,  and  the  accommodation  it  conferred 
.of  rare  occurrence. 

In  addition  to  these  matters,  which  cannot  be  reme- 
died without  legislative  authority,  and  are  yet  of  great 
importance  to  the  comforts,  the  usefulness,  and  the 
loyalty  of  the  poor  tenants  and  cottagers  of  Scotland; 
it  is  believed  that  few  things  would  be  of  more  essen- 
tial service  to  the  real  and  deserving  poor,  than  a  more 
vigorous  enforcement  of  residence  and  prohibition  of 
common  begging ;  and  a  stronger  call  on  the  heritors 
and  kirk  sessions  of  remote  parishes  to  give  correct 
and  regular  attention  to  the  state  and  wants  of  their 
.own  poor ;  to  attend  to  their  employment  also,  and  to 
recommend. and  enforce  the  duty  of  industry  in  their 
own  parishes,  prohibiting  the  too  common  practice  of 
wandering  as  mendicants. 

Perhaps  in  return  for  any  information  collected  in 
Scotland,  and  communicated  to*  the  two  houses  of  par- 
liament, this  generous  attention  to  what  is  most  in  need 
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of  remedies  in  the  laws  and  practice  x>f  Scotland,  rela-  r«r 
tive  to  the  poor,  might  be  viewed,  as  worthy  of  the  ***<" 
legislature  of  this  enlightened  kingdom. 

Wiih  respect  to  Ireland,  until  the  field  of  productive  Irttoi 
industry  has  been  fairly  opened  for  the  labouring  classes, 
it  appears  difficult  to  suggest  any  thing  likely  to  im- 
prove the  state  of  her  innumerable  poor.  But  if  the 
tenure  by  which  land  is  held  were  duly  improved,  and 
land  itself,  as  a  subject  of  improvement,  cleared  of  tithes 
in  kind  and  other  fetters ;  and  then  if  capital  were  em- 
ployed in  commercial  and  manufacturing  industry, 
with  liberal  attention  to  the  state  of  the  people ;  and 
if  the  children  were  trained  in  habits  of  good  conduct, 
and  educated  so  as  to  qualify  them  for  greater  useful- 
ness, the  next  generation  might  see  Ireland  advancing 
with  a  rapid  and  steady  pace  towards  comfort  in  its 
own  population,  and  kindly  and  beneficial  influence  as 
one  of  tnese  united  kingdoms. 

The  legislature  of  France  has  rejected  all  assessments  Fnntt 
for  the  poor,  and  sanctioned  common  mendicity  over 
the  land.  The  despotic  governments  of  other  nations 
appear  slow  and  reluctant  in  giving  their  people  eman- 
cipation from  a  state  of  servitude.  Little  hope  of 
amelioration  for  the  state  of  the  poor  in  these  nations 
appears  therefore  at  present.  Perhaps  it  is  reserved  for 
this  island  to  give  the  tone  and  example  in  this  great 
branch  of  policy  and  humanity,  as  it  has  done  in  the 
abolition  of  the  trade  in  slaves,  and  the  propagation  of 
religion  over  the  world.  The  United  States  of  Ame- 
rica have  evinced  both  a  liberal  and  profound  policy, 
in  providing  for  the  poor  already,  by  allotments  of 
land,  even  before  their  state  of  population  and  society 
had  arrived  at  such  a  point  as  to  bring  this  burden 
into  existence. 

The  numerous  widows'  fund  societies  now  establish-  Wida«* 
ed  in  Britain,  and  the  companies  formed  for  life  as-  *,od  *? 
surance,  have  produced  great  and  beneficial  conse-^j^ 
quences  in  warding  off  poverty  from  individuals  ;  but  ianDCt 
perhaps  the  attention  of  the  legislature  is  more  wanted 
in  order  to  watch  over  these  institutions,  and  to  render 
them  safe  depositories  of  the  public  contributions,  than 
has  yet  been  given  to  them ;  or  than  any  other  public 
institution  of  the  present  time  now  requires. 

In  order  to  administer  to  the  necessities  of  the  poor  Soppo* 
on  correct  and  legitimate  principles,  it  may  be  stated  *to8°f. 
negatively,  that  common  begging  ought  at  once  and  "^ 
entirely  to  be  suppressed  throughout,  the   whole  of 
Scotland.     A  moderate  and  seasonable  degree  of  atten- 
tion on  the  part  of  the  several  ministers,  is  quite  suffi- 
cient to  draw  the  conjunct  attention  of  heritors  and 
elders ;  and  if  this  were  generally  and  simultaneously 
done,  and  passes  given  to  convey  the  poor  to  their 
own  parishes,  the  whole  arrangement  might  be  ren- 
dered effective  in  less  than  a  single  year  ;  and  it  might 
then  easily  be  kept  in  that  state.     The  funds  of  charity  attend, 
Would  then  fall  of  course  to  be,  first  applied  ;  and  sototh<  ,! 
long  as  landholders  in  general  agreed  voluntarily  to  T"1^ 
put  in  what  was  necessary  in  supplement,  no  assess-  ^ 
ment  could  be  necessary.     This,  however,  though  the 
last  resource,  might  still  be  ^o  managed,  as  to  be  at-  j 

tended  with  \ery  little  harm  ;  and  it  is  the  only  and  | 

the  legal  instrument  for  compelling  those  who  neglect  j 

the  poor  to  attend  to  them.  Some  wanderers  indeed 
have  no  right,  or  pretend  to  have  none,  in  any  particu- 
lar parish  ;  but  these  might  be  accommodated  in  work 
and  poor  houses ;  and  Scotland  would  then  be  cleared 
of  a  pest  that  has  annoyed  and  oppressed  her  since  the 
union  of  the  kingdoms,  and  probably  long  before  it. 
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The  alow  but  steady  'progress  of  assessment  on  this 
plan,  if  accompanied  by  relief  from  the  nuisance  of 
common  begging,  would  in  fact  be  advantageous  to  the 
community ;  and  also  to  the  interests  of  the  poor,  and 
to  the  labouring  classes  of  Scotland,  as  well  as  to  land*, 
holders. 

It  has  been  found  that  sheriffs  have  no  right  to  in- 
terfere with  kirk  sessions  and  heritors  in  making  up 
their  lists  of  poor ;  and  also  that  children  able  to  assist 
in  supporting  their  indigent  parents,  are  bound  in  law 
to  do  so.  These  decisions  are  of  great  importance  in 
ascertaining  the  true  and  good  principles  of  Scottish 
Itw,  founded  in  the  spirit  of  charity  and  of  duty.  It 
cannot  now  be  considered  as  either  hard  or  imprudent 
for  ministers  to  employ  their  legitimate  authority  in 
behalf  of.  the  poor;  it  is  their  duty  to  do  so,  and  they 
are  answerable  to  God  and  their  country  for  the  dis- 
charge of  it.  No  prudent  or  liberal  heritor  will  or  can 
refuse  bis  proportion ;  for  if  not  voluntarily  granted, 
it  can  easily  be  enforced,  and  on  such  principles  as  can 
be  hurtful  to  no  one. 

In  the  mean  time,  while  a  better  system  of  adminis- 
tering to  the  wants  of  the  poor  is  in  progress*  and  the 
practice  of.  Scotland  and  England  are  approximating 
towards  each  other,  with  the  principles  of  law  and 
practice  in  both  kingdoms ;  it  must  be  of  great  im- 
portance, while  residence  i*  thus  enforced,  to  see  that 
the  poor  are  not  destitute  of  employment.  In  former 
time*,  the  manufacture  of  wool  occupied  many  of  the 
females  during  the  dead  season,  as  it  has  been  called ; 
and  if  this  be  now  carried  away  into  England,  it  might 
be  so  far  recovered  by  the  use  of  persons  trained  cor- 
rectly to  assort  the  Scottish  fleece ;  after  which  it  can 
be  worked  up  to  advantage. 

Many  of  those  who  administer  to  the  wants  of  the 
poor,  do  so  always,  or  for  the  most  part,  by  distributing 
money  alone.  It  would  often  be  far  better  to  give  less 
money,  and  other  necessaries,— as  oatmeal,  or  coal,  or 
perhaps  cloth,  or  wool,  or  flax;  or  implements  of  in- 
dustry, such  as  wheels,  heckles,  or  combs.  The  Board 
of  Trustees  at  Edinburgh  now  gi?e  aid  in  erecting 
carding  mills  for  wool,  and  in  bestowing  heckles  for 
the  working  of  flax  ;  and  it  must  be  a  very  particular 
situation  indeed,  where  the  minister,  elders,  and  heri- 
tors, cannot  materially  contribute  to  the  maintenance  of 
the  poor,  by  stimulating,  assisting,  and  rewarding  their 
industry.  With  a  permanent  burden  of  only  about 
one  regular  pauper  in  the  hundred  of  her  population, 
Scotland  may  surely  find  useful  employment  for  the 
oiher  two  incidental  claimants  on  her  kindness  and 
bounty,  and  may  grant  what  is  necessary  in  supple- 
ment without  a  grudge.  The  law  has  now  clearly 
said,  that  no  annoyance  shall  be  given  in  any  inferior 
courts  to  ministers,  elders,  and  heritors,  in  making  up 
lists,  and  finding  provision  for  the  poor ;  and  that  no 
appeal  from  them  shall  be  competent,  except  to  the  Su- 
preme Civil  Court  of  Scotland.  The  voice  of  duty, 
therefore,  calls  upon  them,  in  connection  with  the  dic- 
tates of  humanity,  of  justice,  and  of  good  policy,  not 
to  neglect  nor  desert  what  is  thus  committed  to  them 
as  a  high  trust,  and  which  the  principles  of  Christian 
charity  render  sacred. 

Females  of  high  rank  and  accomplishments  now  ap- 
pear at  the  bead  of  many  beneficent  plans  for  the  in- 
struction of  children,  and  the  support  of  the  poor,  in 
various  parts  of  Scotland.  The  co-operation  of  these 
will  not  be  wanting  to  the  minister  and  elders,  if  pro- 
perly asked ;  and  it  will  teYid  at  once  to  sweeten  their 
labours  of  charity,  and  to  ensure  their  success.      k.  k. 


POPA  YAN,  one  of  the  provinces  of  the  viceroyalty  Popaya 
of  New  Grenada,  in  South  America,  bounded  on  the  I 
north  by  the  Llanos  de  Neiva,  on  the  east  by  Quixos,  A^optf, 
on  the  south  by  Alacamo,  and  on  the  west  by  Choco  *xan 
and  the  Pacific  Ocean.  It  is  about  128  leagues  long, 
and  100  wide.  The  central  and  the  highest  branch  of 
the  three  parallel  chains  of  the  Andes  run  through  the 
province.  The  soil  produces  grains  and  fruits  in  abund- 
ance ;  and  numbers  of  horned  cattle,  hares,  and  sheep, 
are  reared  by  the  farmers.  Cattle  and  mules  are  ex- 
ported to  Quito,  and  clothes,  &c.  are  received  in  return. 
Dried  beef,  salted  pork,  tobacco,  lard,  raw  cotton,  &c. 
are  sent  to  Choco  and  other  places  in  exchange  for  the 
precious  metals;  and  sugar  and  snuff  are  imported 
from  Santa  Fe.  The  exchange  of  silver  for  gold  is 
also  a  great  branch  of  traffic,  the  former  being  scarce, 
and  the  latter  plentiful.  The  character  of  the  cli- 
mate is  that  of  a  continual  spring,  and  there  is  no 
other  distinction  between  summer  and  winter  than 
v  that  the  rains  are  less,  abundant  in  June,  July,  and 
August 

POPA YAN",  the  capital  of  the  above  province,  is  si- 
tuated on  a  large  plain,  5905  feet  above  the  sea,  and 
on  the  east  side  of  a  mountain  of  moderate,  height, 
called  M,  from  its  likeness  to  that  letter.  There  is  a 
convent  of  barefooted  Carmelites  on  a  spacious  plain 
near  the  top  of  this  mountain,  from  Which  issues  a  river 
that  runs  through  the  city.  The  river  is  called  Del 
Molina,  and  is  crossed  by  a  stone  and  a  wooden  bridge. 
The  town  is  built  in  a  square  form,  and  the  streets  are 
broad,  straight,  and  level.  Many  of  the  houses,  which 
are  built  of  unburnt  bricks,  are  handsome.  The  Do- 
minicans, Franciscans,  and  Augustines,  have  all  church- 
es. The  cathedral  was  endowed  in  1547.  At  the 
royal  mint,  established  here,  a  million  of  dollars  are 
coined  annually.  Population  about  25,000,  according 
to  Ulloa,  though  others  call  it  only  8000.  West  Long. 
76°  39'  54",  and  North  Lat.  2*  26'  18". 

POPE,  Alexander,  a  celebrated  British  poet, 
was  born  at  London  on  the  8th  June,  1688.  A  short 
time  after  the  Revolution,  his  father,  who  was  a  Ro- 
man Catholic,  and  attached  to  the  exiled  family,  left 
the  profession  of  a  hatter,  which  he  carried  on  in  the 
Strand,  and  retired  to  Binfield,  in  Windsor  Forest, 
where  he  had  purchased  a  small  house  and  a  few  acres 
of  land,  and  where  he  lived  frugally  on  a  capital  of 
£20,000,  which  he  had  acquired  in  business.  Under 
his  father's  roof,  and  with  the  assutance  of  an  aunt,  he 
acquired  the  elements  of  learning,  and  he  learned  the 
art  of  writing  by  copying  printed  books.  About  1 696 
he  was  placed  under  the  care  of  one  Taverner,  a  Romish 
priest,  in  Hampshire,  for  the  purpose  of  acquiring  a 
knowledge  of  the  Latin  and  Greek  languages.  Soon 
after  this  he  was  sent  to  a  Roman  Catholic  seminary  at 
Winchester,  and  next  to  a  school  at  Hyde  Park  Corner. 
He  displayed  an  early  talent  for  writing  verses ;  and 
having  met  with  Ogilvy's  Translation  of  Homer,  and 
Sandys's  Translation  of  the  Metamorphoses  of  Ovid,  he 
studied  them  with  ardour,  and  ever  afterwards  exhibit- 
ed the  most  decided  passion  for  poetry.  When  at  the 
school  at  Hyde  Park,  he  had  occasional  opportunities 
of  visiting  the  theatre,  and  he  was  thus  led  to  draw  up 
a  kind  of  play  from  Ogilvy's  Homer,  eked  out  with  his 
own  compositions,  and  which  was  acted  by  his  school- 
fellows, the  character  of  Ajax  having  been  performed 
by  the  master's  gardener. 

At  Binfield,  to  which  he  retired  at  the  age  of  twelve, 
he  became  acquainted  with  the  writings  of  Spenser, 
Waller,  and  Dryden,  for  the  last  of  whom  he  always 
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cherished  a  special  veneration.  He  onee  succeeded  in 
obtaining  a  sight  of  Dryden  at  a  coffee-house,  but  never 
became  acquainted  with  him,  a  misfortune  which  his 
phrase  of  Virgilium  tantum  vidi  so  happily  expresses. 
At  the  age  of  twelve  he  composed  his  Ode  to  Solitude, 
which,  though  a  respectable  early  composition,  exhibits 
no  peculiarity  of  poetical  taltnt.  His  translation  of  the 
Thebais,  and  of  Sappho  to  Phaon,  executed  when  he 
was  only  fourteen  years  of  age,  evince  great  progress 
in  his  career,  and  the  last  has  been  especially  admired. 
At  the  age  of  fifteen  he  began  an  epic  poem,  called  AU 
cander.  A  long  time  afterwards  he  showed  it  to  At- 
terbury,  and  mentioned  his  intention  of  burning  it. 
His  friend  concurred  in  the  justice  of  the  sentence,  but 
proposed  a  mitigation  of  punishment,  by  saving  "  the 
first  page,  and  placing  it  among  his  curiosities/'  "  There 
was  a  time,"  says  Pope  himself,  "  when  I  was  in  love 
with  myself;  and  my  first  productions  were  The  Child- 
ren of  Self  Love  upon  Innocence.  I  had  made  an  epic 
poem  and  panegyrics  on  all  the  princes,  and  I  thought 
myself  the  greatest  genius  that  ever  was.  I  cannot 
"but  regret  these  delightful  visions  of  my  childhood, 
which,  like  the  fine  colours  we  see  when  our  eyes  are 
shut,  are  vanished  for  ever/' 

The  manners  and  conversation  of  our  author  were 
probably  of  the  same  early  growth  as  his  poetical  ta- 
lents. Before  the  age  of  sixteen  he  had  attracted  the 
notice  of  Sir  William  Turnbull,  and  had  even  formed 
an  intimacy  with  him.  His  acquaintance,  however, 
was  now  greatly  extended  by  his  Pastorale,  begun  in 
1705.  They  procured  him  great  reputation,  and  were 
the  means  of  introducing  him  to  Walsh  and  Wycherley, 
and  some  of  the  other  wits  and  critics  of  the  age.  The 
Pastorals  were  printed  in  1709,  in  Tonson's  Miscellanies, 
and,  though  deemed  by  some  deficient  in  original 
•observation,  were  yet  unusually  extolled  for  the  me- 
lody of  the  versification,  and  the  splendour  of  the  dic- 
tion. 

The  genius  of  Pope  was  now  destined  to  shine  in  a 
still  higher  sphere.  He  had  already  composed  his 
Ode  for  St.  Cecilia's  Day  ;  and  in  the  year  1708,  be- 
fore he  had  reached  his  twentieth  year,  he  wrote  his 
Essay  on  Criticism,  which,  without  being  strongly  mark- 
ed with  an  imaginative  lustre,  evinced  a  maturity  of 
intellect,  and  a  knowledge  of  human  character,  that 
has  rarely  been  surpassed. 

His  Elegy  on  an  Unfortunate  Woman,  which  he  wrote 
in  1711,  has  been  reckoned  one  of  his  finest  composi- 
tions, 'the  story  is  a  mysterious  one ;  and  though  the 
author  had  already  shown  that  he  was  not  under  the 
influence  of  a  romantic  passion  for  the  other  sex,  it  has 
been  supposed,  without  any  reason,  to  refer  to  some 
lady  who  had  inspired  him  with  a  real  passion. 

The  publication  of  the  Rape  of  the  Lock,  in  1712, 
stamped  his  reputation  as  an  inventive  poet.  This 
mock  heroic  poem  had  its  origin  in  the  conduct  of 
Lord  Petre,  who  cut  off  a  lock  of  Mrs.  Fermor's  hair ; 
and,  what  seldom  happens  in  such  cases,  it  had  the 
effect  of  reconciling  the  parties  which  that  incident 
had  placed  at  variance. 

About  the  same  time,  Pope  published  his  Temple  of 
Fame,  altered  from  Chaucer,  and  written  two  years 
before.  In  17 IS,  he  published  his  Windsor  Forest, 
the  first  part  of  which  had  been  composed  in  1704. 

Pope  now  ventured  on  an  undertaking  of  great  dif- 
ficulty and  boldness.  In  1713,  he  circulated  proposals 
for  publishing  by  subscription  a  translation  of  the  Mad 


of  Homer.  This  project  succeeded  beyond  hi 
guine'  expectations,  and  the  rise  of  the  subscription  to 
<£6O00,besides£l2OO,  which  he  received  from  Lintot  for 
the  copyright,  ensured  to  him  an  ample  remuneration  for 
the  labour  which  such  a  great  work  necessarily  entailed 
upon  him.  He  therefore  proceeded  with  his  translation 
with  equal  ardour  and  diligence ;  and  he  produced  the 
first  volume,  containing  the  first  four  books,  in  the  year 
1715.  Soon  after  the  appearance  of  this  volume,  a 
rival  translation  by  Tickcll  was  published;  and  as  Ad- 
dison had  now  quarrelled  with  Pope,  the  public,  who 
were  not  acquainted  with  the  great  ability  of  Tickell,  with 
some  reason,  ascribed  the  work  to  the  pen  of  Addison. 
£nraged  at  this  attempt  to  injure  his  commercial  in- 
terests, which  was  in  no  respect  an  honourable  one, 
Pope  attacked  his  rival  in  a  piece  of  keen  satire,  which 
extinguished  all  farther  opposition,  and  left  him  in  full 
possession  of  the  Troad. 

With  the  produce  of  his  subscriptions,  Pope  pur- 
chased his  house  at  Twickenham,  which  afterwards 
became  so  celebrated ;  and  he  removed  to  it  in  1715, 
with  his  father  and  mother.  His  father  lived  only  two 
years  to  enjoy  the  prosperity  of  his  family ;  but  his  mo- 
ther long  survived,  cheered  by  the  most  affectionate 
kindness  and  attention  of  her  son. 

Thus  elevated  in  society  by  the  successful  exercise 
of  his  own  talents,  Pope  devoted  himself  to  the  im- 
provement of  his  fortune ;  and  having  done  much  for 
his  reputation,  he  be^an  to  do  something  to  promote 
his  comfort  and  establish  his  independence. 

With  this  view,  he  published  in  1717  a  collection  of 
his  separate  works,  in  one  volume  quarto,  to  which 
he  prefixed  a  well*  written  preface ;  and  he  began  an 
edition  of  Shakespeare,  which  was  published  in  1721, 
in  a  splendid  form  by  Tonson,  but  which  exposed  him 
to  much  severity  of  criticism. 

Having  completed  the  Iliad  in  1720,  he  now  under- 
took a  translation  of  the  Odyssey;  but  feeling,  no 
doubt,  that  independence  had  weakened  his  habits  of 
hard  labour,  he  engaged  Broome  and  Penton  to  assist 
him  in  the  undertaking,  for  the  sum  of  £500.  This 
work  was  published  in  1725,  on  the  same  condition 
as  the  Iliad,  with  this  difference  only,  that  Lintot  gave 
him  only  £600  for  the  copyright.  Twelve  books  or  the 
Odyssey  were  translated  by  Pope  himself,  and  the 
translation  is  marked  by  his  able  hand ;  but  the  other 
twelve,  executed  by  his  assistants,  were,  notwithstand- 
ing all  his  corrections  and  amendments,  of  a  very  in* 
ferior  character. 

In  the  year  1721,  our  author  published  a  selection 
of  the  poems  of  his  deceased  friend  Parnell,  which  he 
dedicated  in  a  poetical  effusion  to  the  Earl  of  Oxford, 
who  had  retired  from  the  disputes  and  cares  of  a  states- 
man ;  and  some  years  previous  to  this  he  had  composed 
his  "  Epistle  from  Eloisa  to  Abelard ;"  a  poem  of  sin- 
gular beauty,  but  more  strongly  marked  with  the  li« 
centiousness  than  with  the  romance  of  love. 

Soon  after  our  author  had  settled  himself  in  his  ele- 
gant residence  at  Twickenham,  he  became  acquainted 
with  Lady  Mary  Wortley  Montague,  whom  he  had 
induced  to  reside  in  the  village  of  Twickenham,  in 
the  house  of  Sir  Godfrey  Kneller,  a  lease  of  which  he 
iiad  contrived  to  negotiate  for  his  friend.  (The  poet  ven- 
tured to  address  this  eminent  individual  in  the  style  of  a 
lover ;  and  this  tone  of  intimacy  was  probably  permitted 
by  Lady  Mary,  on  the  ground  that  there  was  no  risk  of 
scandal  withm  poet,  and  especially  with  one  of  his  per- 
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«*.  sonal  disqualifications.  The  poet,therefore,  carried  on  an 
h*1*'*  intimate  correspondence  with  her  daring  her  residence 
abroad  5  but  on  her  return  to  England,  various  circum- 
stances, both  of  a  personal  and  political  nature,  of  which 
we  have  given  a  detailed  account  in  her  life,*  excited 
between  them  the  bitterest  enmity. 

In  1725,  our  author  was  associated  with  Swift  and 
Arbuthriot,  in  the  publication  of  a  volume  of  miscel- 
lanies, chiefly  of  a  numerous  kind.  In  this  work  he 
inserted  a  treatise  on  the  Bathos,  or  art  of  sinking,  in 
which  he  illustrated  his  ironical  precepts  by  exam- 
ples, and  gave  a  classification  of  bad  poets.  As  various 
•living  authors  were  distinctly  ridiculed  in  this  work, 
he  created  by  it  a  herd  of  enemies,  who  attacked  him 
by  a  species  of  abuse,  which,  though  pushed  beyond 
its  salutary  limits,  could  not  be  considered  as  altogether 
unmerited. 

The  war  in  which  he  was  thus  plunged  by  the  infe- 
rior wits  of  the  day,,  seems  to  have  induced  him  to 
compose  his  Dunciad,  which  appeared  in  1728,  with 
notes  by  Swift,  under  the  name  of  Scriblerus ;  the  ob- 
ject of  which  was  to  overwhelm  all  his  antagonists  with 
ridicule.  Many  of  the  individuals  thus  brought  into 
notice  would  have  sunk  into  the  oblivion  which  time 
soon  provides  for  slender  and  presuming  intellects, 
but  the  enmity  of  their  great  antagonist  has  raised 
them  to  a  species  of  immortality,  to  which  they  were 
scarcely  entitled.  Although  this  work  is  often  stained 
with  coarse  invective  and  offensive  raillery,  yet  it 
seems  to  have  been  composed  and  polished  with  a  de- 
gree of  care  that  is  not  suited  to  a  piece  of  personal 
and  temporary  satire.  %  Even  Cibber,  who  is  the  hero 
of  the  work,  has  declared  that  nothing  of  its  kind  was 
ever  more  perfect. 

Bishop  Atterbury  is  said  to  have  encouraged  our  au- 
thor in  the  exercise  of  this  dangerous  habit ;  and  it 
teems  to  have  been  so  congenial  to  his  disposition,  that 
he  was  unable  to  restrain  himself  from  introducing 
it,  even  when  he  could  not  ptead  the  apology  of  a  pro- 
vocation. 

In  an  Epistle  on  Taste,  printed  in  1731,  he  is  sup- 
posed to  have  ridiculed,  under  the  name  of  Timon,  the 
Duke  of  Chandos,  to  whom  he  had  been  indebted  for 
many  acta  of  kindness ;  and  though  he  exerted  himself 
in  an  attempt  to  repel  this  accusation,  yet  the  public 
held  him-  guilty,  and  did  not  abate  the  indignation 
With  which  they  had  visited  him  previous  to  his  de- 
fence. 

Some  time  before  the  appearance  of  his  Dunciad, 
our  author  had  nearly  lost  his  life  when  returning  home 
in  the  chariot  of  a  friend.  In  approaching  a  bridge 
the  carriage  was  overturned  and  thrown  into  the  river. 
Being  unable  to  break  the  glasses,  which  were  up,  he 
would  infallibly  have  been  drowned,  had  not  the  pos- 
tillion broke  them,  and  dragged  the  poet  in  safety  to 
the  bank.  He  was,  however,  so  severely  cut  in  the 
hand,  that  he  never  recovered  the  use  of  two  of  his 
fingers. 

Having  displayed  in  the  Dunciad  the  highest  species 
of  talent,  Lord  Bolingbroke  urged  him  to  direct  his 
attention  to  moral  subjects,  for  which  his  peculiar 
powers  seemed  to  be  so  admirably  adapted.  Lord 
Bolingbroke  is  said  to  have  furnished  him  with  the 
materials;  and  in  1729,  he  was  fairly  engaged  in  his 
Essay  on  Man.    Bolingbroke,  in  a  letter  to  Swift,  tells 


him,  that  Pope's  only  complaint  against  the  subject  is,  .  Pope* 
that  he  finds  it  too  easy  in  the  execution;  and  Pope>Al^gai,dcr' 
in  writing  to  Sirift,  remarks,  that  the  work  of  Which 
Lord  Bolingbroke  has  spoken  with  so  much  partiality 
is  a  system  of  ethics  in  tne  Horatiao  way.  This  work, 
which  may  be  placed  at  the  head  of  ethical  poems,  ex- 
hibits a  most  singular  faculty  for  reasoning  under  the 
shackles  of  verse,  and  is  distinguished  by  the  energetic 
brevity  of  its  style,  by  the  condensation  of  its  senti- 
ments and  ideas,  and  by  the  exuberant  beauty  of  its 
poetry. 

The  success  which  attended  his  productions,  seems 
to  have  induced  him  to  publish  his  "  Imitations  of  Ho- 
race," his  "  Moral  Epistles  and  Essays,"  and  other 
works  of  a  moral  and  satirical  cast. 

So  early  as  the  year  1727,  some  juvenile  letters  from 
Pope  to  a  Mr.  Cromwell,  "  a  pedant  and  a  beau,"  who 
had  been  one  of  his  early  friends,  were  surreptitiously 
published  ;  jand  some  years  afterwards,  Curl  the  book- 
seller, published  another  collection  of  letters,  put  se- 
cretly into  his  hands,  that  had  passed  between  Pope 
and  several  of  his  friends.  Though  Pope  virtually 
denied  all  connexion  with  this  work,  and  carried  his 
anger  to  such  an  apparent  height  as  to  have  Curl  sum- 
moned before  the  House  of  Lords  for  a  breach  of  pri- 
vilege, in '  publishing  some  letters  from  noblemen  in 
the  collection ;  yet  posterity  seems  to  have  fixed  upon 
him  the  odium  of  contriving  the  whole  plan  in  order  to 
obtain  some  plausible  reason  for  publishing  a  new  edi- 
tion. This  edition  accordingly  appeared  in  1737/  in 
quarto,  by  subscription ;  and  the  work  has  been  al- 
ways deemed  a  great  acquisition  to  our  epistolary  li- 
terature. 

Pope  had  now  risen  to  wealth,  and  to  all  the  conse- 
quence which  a  combination  of  wealth  and  talent 
never  fails  to  secure.  Many  of  his  most  intimate  friends 
composed'  the  court  of  the  Prince  of  Wales,  who  was 
then  in  avowed  opposition  to  the  measures  of  his  fa- 
ther's ministers.  The  prince  honoured  him  by  dining 
at  his  house ;  and  the  poet  was  disposed  in  return  to 
support  the  political  measures  of  his  illustrious  guest. 
Under  the  influence  of  such  patronage,  he  wrote  his 
last  two  satires,  entitled,  Seventeen  Hundred  and  Thirty- 
Eight. 

In  the  year  1742,  Pope  gave  to  the  world  a  fourth 
book  of  the  Dunciad,  the  object  of  which  was  to  ridi- 
cule useless  and  frivolous  studies;  and  in  1743,  he 
published  the  whole  poem  complete,  as  a  specimen  of 
a  more  correct  edition  of  his  works,  in  which  he  had 
made  some  progress;  but  which  he  did  not  live  to 
complete. 

His  bodily  debility  was  accompanied  with  a  weak 
state  of  health,  and:  a  constitutional  attack  of  head- 
ache, increased  by  a  dropsy  in  his  heart,  indicated  some 
approaching  change.  His  friend,  Mr.  Hooke  the  his- 
torian, whom  he  had  converted  to  Popery,  saw  that 
his  disease  was  mortal,  and  requested  him  to  receive 
the  last  sacrament.  Pope  replied,  that  though  he  did 
not  think  the  ceremony  essential,  yet  it  was  proper. 
Soon  after  this  religious  act,  he  became  very  ill,  and 
he  expired  on  the  30th  May,  1744,  in  the  56th  year 
of  his  age.  He  was  interred  at  Twickenham,  where  a 
monument  was  erected  to  his  memory. 

By  his  will,  which  bore  the  date  of  December  11th, 
1743,  he  bequeathed  the  liferent  of  his  property  to 
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Popery,  Miss  Blount,  and  the  property  of  all  his  norka  to  his 
ropuia-  fr;en(l  Bishpp  Warburtpn,  who  evinced  his  gratitude 
,on*  by  publishing  a  complete  edition  of  the  whole  in  1751, 
in  9  vols.  8vo.  An  able  Essay  on  the  Genius  and  Writ' 
tngs  of  Pope,  by  Dr.  Warton,  appeared,  in  2  vols.  8va 
in  1756,  and  in  1782,  and  it  was  subsequently  re* 
printed  in  1806. 

The  character  of  Pope,  though  generally  understood, 
has  yet  been  depicted  in  rather  various  colours.  From 
the  state  of  his  health,  he  required  indulgences  and  ac- 
commodations which  the  possessor  of  a  robust  consti- 
tution is  too  apt  to  stigmatize  as  foibles ;  and,  from  the 
tame  cause,  a  fretfulness  of  disposition,  and  a  short- 
ness of  temper,  which  were  not  indigenous  to  his 
powerful  mind. 

According  to  Lord  Orrery,  "  his  manners  were  de- 
licate, easy  and  engaging;  and  he  treated  his  friends 
with  a  politeness  that  charmed*  and  a  generosity  that 
was  much  to  his  honour.  Every  guest  was  made  hap- 
py within  his  doors ;  pleasure  dwelt  under  his  roof, 
and  elegance  presided  at  his.  table." 

On  the  other  hand,  Or.  Johnson  observes,  "  his  par- 
simony appeared  in  petty  matters,  such  as  writing  his 
compositions  on  the  backs  of  letters,  or  in  a  niggardly 
reception  of  his  friends,  and  a  scantiness  of  entertain- 
ment. He  was  full  of  his  fortune,  and  frequently  ri- 
diculed poverty  ;  he  seems  to  have  been  of  an  opinion, 
not  at  all  uncommon  in  the  world,  that  to  want  money 
is  to  want  every  thing.  He  was  proud  of  his  connexion 


1811,  as  here  ascribed  to  the  several  counties,  is  less  by  Fop-i 
243,000  than  in  the  Table  formerly  given,  not  more  than  *** 
two-thirds  of  the  army>  navy,  &c.  at  that  time  being  w ~r 
supposed  to  be  natives  of  Great  Britain;  the  other  third  P°p»** 
part  of  the  army  and  navy  being  attributed  to  Ireland  **&%* 
and  foreign  countries,  and  a  majority  of  the  seamen 
who  then  navigated  registered  vessels.  On  these  con- 
siderations no  more  than  a  thirtieth  part  was  added  to 
the  resident  population  of  each  county  for  its  share  of 
the  army,  navy,  &c.  and  the  same  proportion  is  con- 
tinued backward  in  the  preceding  columns,  1,  2,  and 
S. — But  to  the  resident  population  of  Great  Britain  in 
the  year  1821,  no  more  than  a  fiftieth  part  is  added, 
the  army  and  navy  having  decreased  since  1811. 
This  tends  to  lessen  the  per  cent  age  increase  ascribed 
to  the  several  counties,  between  the  years  181,1  and 
1821. 

Col.  6.-—The  area  of  the  several  counties  of  England  and 
Wales,  in  square  statute  miles,  is  here  given  as  measur- 
ed upon  Arrowsmith's  large  map,  (date  1815-16)  which 
being  founded  on  the  trigonometrical  survey,  is  little 
liable,  to  future  alteration  ;  and  the  measurement  of  it 
having  been  accomplished  by  means  of  an  actual  divi- 
sion of  the  surface  into  cquare  miles,  scarcely  admits 
of  error  as  to  the  area  or  England  and  Wales;  nor 
would  the  area  of  each  county  be  less  accurate  suppos- 
ing its  detached  parts  to  be  all  known.  Of  such  irre- 
gularities, fifty-three  have  been  taken  into  account  in 
these  calculations,  and  those  which  remain  undiscover- 


with  the  great,  and  boasted  that  he  obtained  their  no-  cd,  are  presumed  to  be  of  inconsiderable  dimension*, 

tice  by  no  meanness  or  servility.     He  was  capable  of  though  perhaps  not  few  in  number.     Most  of  the  de- 

generou*  and  elevated  sentiments,  and  had  a  dignified  tached  parts  are  assessed  in  the  county  wherein  they 

regard  to  his  independence.     Inflexible  in  his  dislikes,  are  locally  situate.     To  convert  the   English  square 

he  was  firm  in  his  attachments;  and  Bolingbroke  tee-  mile  into  a  measure  applicable  to  the  maps  of  all  civi- 

titled  of  him,  that  he  had  never  known  a  man  who  hzed  nations  (for  the  purposes  of  comparison)  it  is 

had  so  tender  a  heart  for  his  particular  friends,  or  more  only  necessary  to  reckon  it  as  three- fourths  of  the  area 

general  friendship  for  mankind.     As  a  poet,  admitting  of  the^ square  geographical  mile  ;   in  other  words,  that 


that  he  was  deficient  in  invention,  his  claim  to  pre- 
eminence on  other  qualities  will  scarcely  be  dsputed; 
and  it  will  be  generally  admitted,  that  no  English  writ- 
er has  carried  farther,  correctness  of  versification, 
strength  and  splendour  of  diction,  and  the  truly  poeti- 
cal quality  of  adorning  every  subject  that  he  touched." 

POPERY.  See  the  article  Ecclesiastical  His- 
TOBY,  Vol.  VIII.  Chap.  II.  p.  307,  &c. 

POPULATION  is  the  state  of  a  country  with  re- 
spect to  the  number  of  its  inhabitants.  The  general 
principles  of  population  have  already  been  discussed 
under  the  head  of  Polit  cal  Economy  in  this  volume, 
and  the  latest  returns  of  the  population  of  the  different 


four  English  square  miles  are  equal  to  three  geogra- 
phical. ^  This  proportion  may  be  deemed  exact;  for 
supposing  a  degree  of  latitude  (between  51°  and  52°) 
to  measure  60,864  fathoms  (on  the  authority  of  Gene- 
ral Mudge)  the  area  of  an  English  square  mile  to  the 
geographical  square  mile  is  as  800  to  398.6, 

The  English  square  mile  contains  640  statute  acres. 

Scotland  (with  its  islands)  is  about  equal  to  Ireland 
in  area,  and  is  half  as  large  as  England  and  Wales ; 
but  in  computing  the  area  of  Scotland  in  English 
square  miles,  it  is  right  to  mention  that  the  Scottish 
mile  is  5952  English  feet,  or  (compared  with  the  Eng- 
lish mile)  as  9  to  8: — But  it  is  rapidly  falling  into 


kingdoms  in  the  world   will   be  found  under  their  disuse, 

respective  names.  Col.  8.— The  number  of  county  magistrates  who'have 

As  a  new  census  of  England,  however,  and  of  the  qualified  themselves  to  act,  is  considerably  less  than  the 

United  States  of  America,  has  been  taken  since  these  total  of  this  column,  many  of  them  acting  for  more  than 

articles  were  printed,  we  shall  insert  under  the  present  one  county  or  jurisdiction.— Those  who  act  for  the 

head  the  new  results,  and  various  other  important  par-  Jsle  of  Ely  are  included  in  Cambridgeshire ;  and  the 

een  previously  given  justices  acting  for  the  Ainstey  of  the  city  of  York,  are 


ticulars  which  could  not  have  been  previously  given 
in  this  work* 


POPULATION  OP   ENGLAND. 

Population      The  following  Table,  given  in  the  population  re- 
ofKaglaod.  turns  by  Mr.  Rickman,  contains  a  most  important  sum- 
mary of  the  returns  for  1700,  1750,  1801,  1811,  and 
1821.  ,  It  is  accompanied  with  the  following  explana- 
tory remarks. 
Col.  4&  5.  The  population  of  Great  Britain  in  the  year 


included  in  the  East  Riding.  One  hundred  and  eighty- 
three  cities  and  towns  have  magistrates  who  lay  claim 
to  an  exclusive  jurisdiction  ;  but  most  of  them  exercise 
only  a  concurrent  jurisdiction  with  the  county  magis- 
trates, and  some  of  them  ho  jurisdiction  at  all. 

Col.  9»— Parishes  not  being  always  conteuninous  with 
the  county  in  which  the  parish  church  is  situate,  it  is 
necessary  to  remark,  that  268  parishes  in  England  and 
Wales  are  known  to  extend  into  two  counties,  two 
parishes  into  three  counties  each ;  (for  particulars  the 
abstract  may  be  consulted)  but  the  parish  is  herein 
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uniformly  ascribed  to  the  cotsnty  in  which  the  parish 
church  is  situate.  The  parish  churches  in  England 
and  Wales  are  no  more  than  10,458  in  number,  139 
parishes  being  annexed  to  others  as  far  as  concerns  the 
offices  of  the  church,  and  96  parishes  having  no  church, 
whatever*  or  none  fit  for  divine  service. 

Col.  10  — The  number  of  places  which  separately  and 
distinctly  levy  a  rate  tomaintain  their  own  poor  is  14*640; 
according  to  the  poor  return  abstract  of  1 8 1 5:  the  larger 
number  of  returns  under  the  population  act,  arises 


from  extra-parochial  places,  tnd  returns  of  co*siabula~ 
ries  instead  of  townships,  in  some  of  the  northern 
counties. 

Col.  11. — This  column  includes  the  returns  received 
from  £89  chapelries. 

Col.  12.— The  uaenlered  baptisms,  burials,  and  mar- 
riages, mentioned  in  the  parish  register  abstract  at  the 
end  of  the  several  counties,  are  included  in  these  com- 
putations, 


Popula- 
tion. 


V 

ENGLAND. 

• 

• 

* 

POPULATION. 

• 

1 

% 

t 

11 

18 

» 

7. 

8. 

10. 

» 
lh    ' 

12.- 
Aknval 

COUNTIES       -  1 

1. 

ilea 

2. 

1750. 

3. 

1801. 

1 

i 

li 

a 
11 

4. 

1811. 

72,600 

5. 
1821. 

1 

6.          * 

a 

Areata 
Square  Miles 
(Englifch.)     | 

toncl   ._. 
Aert  l,Act,nP 

9.                .  1 
Nttmbcr 
Numbei  of  Popb 

cf        laiioti 
Parishes  Return*,  , 

mi 

ftember  ] 
of       t 
Pariah  J 
Itifjister 
^toirns. 
1821. 

Propobtions. 

of 

• 

tam  l 

or 

re.ty' 
Ses- 
sions 

6 

ounly 
Magi*- 
fratet.  1 

One     0ue  | 

Hap-  Burial 
tisin      »o 
to 

One 

Mm* 

riage 

to 

131 

lord 

48,500 

53,900 

65,500 

85,400 

463 

41 

12? 

147 

lfBl  36 

62 

ks 

74,700 

92,700 

112,800 

8 

122,300 

10 

134,700 

756 

9 

93 

161 

230 

160*  34 

68 

145 

iingham 

80,500 

90,700 

111,000 

10 

121,600 

13 

136,800 

740 

10 

136 

20S 

240 

206 

3£ 

56 

144 

abridge 

76,300 

72,000 

92,300 

13 

104,500 

19 

124,400 

858 

11 

63 

167 

176 

175 

32 

58 

12C 

tier 

1Q7,000 

131,600 

198,100 

18 

234,6(0 

17 

275,500 

1,052 

8 

69 

91 

501 

128 

36 

55 

13C 

Owail 

105,800 

135,000 

194,500 

15 

223,900 

17 

262,f>00 

1,327 

16 

99 

2or- 

218 

205 

34 

71 

151 

DberUod 

62,300 

86,900 

121,100 

14 

138,300 

15 

159,3(0 

1,478 

5 

55 

104 

SOi 

137 

34 

58 

154 

rby 

93,800 

109,500 

166,500 

15 

191,700 

13 

217,600 

1,026 

6 

54 

139 

337 

188 

35 

63 

1*3 

von 

248,?0<) 

272,200 

354,4(0 

12 

896,100 

13 

447,900 

2,679 

20 

167 

465 

48V 

472 

32 

61 

127 

net 

90,000 

96,400 

119,100 

8 

I28,9r0 

14 

147,400 

1/05     1 

9 

63 

271 

3(9 

267 

36 

66 

154 

■bam 

95,500 

135,000 

165,700 

11 

183,600 

15 

211,9C0 

1,061 

16 

74 

75 

302 

99 

34 

55 

14lr 

BI 

159,200 

167,800 

2*4,000 

11 

2GO,9O0 

13 

295,300 

1,532 

14 

188 

406 

431 

403 

35 

59 

15( 

mcester           • 

155,200 

207,800 

259,100 

14 

295,100 

16 

3(2,600 

1,256 

18 

179 

33^ 

439 

341 

37 

64 

lit 

Hfonl 

00,900 

74,100 

92,100 

6 

97,300 

8 

105,300 

860 

12 

13f 

2J9 

281 

225 

38 

63 

17« 

vtford           • 

70,500 

86,500 

100,800 

14 

115,400 

15 

132,400 

628 

12 

95 

13? 

151 

132 

34 

58 

171; 

BttingdoD 

84,700 

32,500 

88,800 

13 

43,710 

14 

49,800 

.     370 

3 

22 

"  103 

107 

98 

35 

63 

13k 

Dt 

153,800 

190,000 

317,800 

21 

885,600 

13 

434,600 

1,537 

14 

16t 

411 

446 

402 

31 

50 

130 

Master 

166,200 

297,400 

695,100 

23 

8.',6,0!  0 

25 

1,074,000 

1,831 

16 

100 

70 

464 

203 

3* 

55 

12C 

Hester 

«o,o»o 

95,000 

134,400 

15 

155,100 

15 

178,100 

804 

6 

5S 

216 

348 

25!.- 

36 

59 

13b 

Koto 

180,000 

160,200 

215,500 

14 

215,900 

17 

288,800 

2,748 

16 

110 

629 

745 

623 

32 

62 

13* 

Allan 

624,200 

641,600 

845,400 

17 

985,100 

19 

1,167,500 

282 

If? 

20( 

.    197 

239 

201 

38 

17 

106 

DMDOUth 

39,700 

40,600 

47,100 

36 

64,2(  0 

13 

72,300 

498 

10 

31) 

125 

158 

127 

47 

70 

154 

Tfolk 

210,200 

215,100 

282,400 

7 

301,800 

16 

351,30) 

2,' 92 

33 

154 

731 

751 

69i 

33 

61 

13( 

Rthamptoft 

119,600 

123,300 

136,100 

7 

146,100 

13 

165,800 

1,017 

9 

79 

306 

346 

29b 

36 

58 

134 

trtbmnberlaod 

1 18,000 

141,700 

162,300 

10 

177,900 

H 

203,000 

1,871 

7 

45 

88 

534 

100 

:^8 

58 

145 

xtbigbam 

65,200 

77,600 

145,000 

16 

168,400 

13 

190,700 

837 

10 

5t 

212 

269 

217 

33 

58 

135$ 

tford             a 

79,000 

92,400 

113,200 

9 

123,200 

13 

139,800 

752 

13 

59 

217 

307 

236 

35 

61 

153 

idnd 

1G,600 

13,800 

16,900 

I 

17,000 

11 

18.900 

149 

-     1 

7 

53 

56 

50 

36 

62 

14b 

lop  (Shropshire)     . 

101,600 

130,300 

172,200 

17 

200,800 

5 

210,300 

1,341 

11 

109 

216 

308 

234 

35 

58 

15£ 

Bftenet 

195,900 

224,500 

282,800 

11 

313,300 

16 

362,500 

1,642 

16 

130 

*76 

517 

479 

37 

63 

149 

whampton  (Hampth.) 

118,700 

137,500 

226,900 

12 

253,300 

14 

289,000 

1,628 

11 

110 

298 

349 

311 

32 

58 

117 

■Rrd 

117,200 

160,000 

247,100 

23 

304,000 

14 

347,900 

1,148 

8 

62 

145 

850 

180 

32 

56 

12* 

ibik 

152,700 

156,800 

217,400 

12 

242,900 

14 

276,000 

1,512 

16 

no 

,      510 

523 

602 

35 

67 

139 

Hey 

154,900 

207,100 

278,000 

20 

334,700 

22 

406,700 

758 

11 

165 

"  .142 

161 

144 

40 

52 

148 

p     •  ■ 

91,400 

107,400 

164,600 

.19 

190,500 

21 

237,700 

1,463 

16 

134 

310 

329 

302 

S3 

72 

151 

r«rwkk 

p              . 

96,600 

140,000 

215,100 

10 

236,400 

18 

$80,000 

■     902 

14 

61 

205 

265 

209 

37 

52 

123 

restmoRbnd 

fa     . 

faeeaer 

28,600 

36,300 

43,000 

10 

47,500 

10 

52,400 

763 

4 

32 

32 

121 

68 

35 

68 

155 

153,900 

168,400 

191,200 

* 

200,300 

13 

226,600 

1*379 

16 

91 

300 

388 

314 

37 

66 

145 

88,200 

108,000 

143,900 

15 

165,900 

13 

188,200 

729 

IS 

90 

171 

247 

202 

34 

56 

143 

•*,Eatt  Biding    . 
^  North  Riding    . 

96,200 

85,500 

144,000 

20 

173,000 

12 

194,300 

7          c 

13 

48 

237 

450 

246 

33 

57 

127 

98,600 

'  117,200 

160,500 

7 

171,100 

10 

187,400 

[    5,961  3 

20 

93 

183 

538 

224 

36 

63 

151 

«»•   Wen  Riding  . 

236,700 

361,500 

682,700 

16 

675,100 

21 
16? 

815,400 

5          I 

19 

110 

193 

• 

668 

298 

35 

61 

131 

>,108,500 

6,017,700 

8,609,000 

9,870,300 

11,486,700 

60,535 

511 

3-96ft 

9,860 

14,532 

10,487 

35 

57 

133 

WAtlf 

866,500 

449,300 

559,000 

• 

13 

632,200 
10,502,500 

15| 
16{ 

731,800 

7,425 

84 
595 

• 

462 

4,430 

833 

j    Mil 

855 

41 

69 
58 

156 
134 

5,476,000 

6,467,000 

9,168,000  |  14{ 

12,218,500 

67,960 

10,693 

j 15,773 

11,342 

35 

96 


Popula* 

tlOD. 


POPULATION. 


4 

WALES. 

- 

• 

POPULATION. 

6. 

7. 

8. 

9. 

10. 

1. 

2. 

3. 

4. 

5. 

1L 

12. 

COUNTIES 

I 

! 

I 

j 

Divl- 
Im  in  donal 

Acs* 

Num- 

Ntmv 

Amkcal 
Pbopoetiovs 

1700. 

1750. 

1801. 

ii 

1811.      i 

8 

4 

1821. 

•ion*. 

tug 
Coun* 

& 

trate*. 

Num- 
ber of 
Pa- 

ber  of 
Popula- 
tion 

bar  of 

Pariah 
Register 

One    Qoe 

One 

or 
Anglesey 

riafcee, 

tletuma, 
1821. 

Return*, 
1821. 

22T  B«ri^ 

to 

92,800 

26,900 

35,000 

10 

38.300 

20 

46,000 

271 

4 

22 

6? 

76 

72 

41 

83 

146 

Brecon 

27,200 

29,400 

32,700 

19 

39,000 

14 

44,500 

754 

6 

43 

66 

120 

72 

53 

67 

158 

Cardigan 

25,300 

32,000 

44,100 

18 

52,000 

13 

59,000 

675 

9 

46 

65 

109 

70 

- 

40 

►     70 

150 

Carmarthen    • 

40,700 

62,000 

69,600 

15 

79,800 

15 

92,000 

974 

8 

35 

77 

124 

81 

45 

-     67 

142 

Carnarvon      • 

24*800 

36,200 

43,000 

19 

51,000 

16 

59,100 

544 

5 

31 

69 

77 

69 

38 

i     69 

149 

Denbigh 

39,700 

46,900 

62,400 

6 

66,400 

18 

78,000 

633 

8 

36 

59 

108 

59 

37 

62 

154 

Flint    . 

19,500 

29,700 

41,000 

17 

48,100 

14 

54,900 

244 

7 

24 

27 

68 

31 

34 

>     64 

190 

Glamorgan    • 

49,700 

55,200 

74,000 

19 

.     88,000 

18 

103,600 

792 

9 

77 

125 

189 

123 

43 

1     69 

159 

nxenonetn 

23,800 

30,900 

30,500 

5 

32,000 

9 

35,100 

663 

6 

23 

34 

45 

34 

49 

1     67 

16a 

Montgomery    • 

27,400 

37,000 

49,300 

9 

53,700   14 

61,100 

839 

9 

37 

51 

92 

53 

38 

\     $6 

16XH 

Pembroke 

41,900 

44,800 

58,200 

8 

62,700 

2p 

75,500 

610 

7 

67 

141 

15S 

139 

47 

83 

159 

Radnor 

Totals     • 

15,300 

19,200 

19,700 

10 

21,600 

8 

23,500 

426 

6 

21 

52 

75 

62 

36 

:     64 

159 

366,500 

449^00 

559,000 

13 

.  632,600 

16 

731,800 

7,425 

84 

462 

833 

1,241 

855 

41 

69 

156 

I 

SCOTLAND. 

1    _ 

RES 

POPULATION. 

SHI 

0 

Aberdeen 

r 

•       • 

1801. 

Increate 
per  cent 

1811. 

Increase 
percent 

1821. 

Number 

of 
Pariahe*. 

Number 
oXPopuk- 

Uon  Re- 
turn*. 18J1. 

127,200 

10 

139,600 

14 

158,500 

82 

93 

Argyll 

. 

74,300 

19 

88,400 

12 

99,300 

50 

66 

Ayr 

• 

87,100 

23 

107,400 

21 

129,800 

46 

61 

Banff 

a 

37,000 

2 

37,900 

17 

44,400 

23 

27 

Berwick 

•                            ■ 

31,600 

1 

31,800 

7 

34,100 

33 

34 

• 

Bute 

. 

12,200 

2 

12,400 

13 

14,100 

5 

6 

Caithness 

•                          • 

23,400 

4 

24,200 

27 

30,800 

10 

10 

Clackmannan 

. 

11,200 

11 

12,400 

9 

13,500 

5 

6 

Dumbarton 

•                          » 

21,400 

17 

25,000 

11 

27.900 

12 

12 

Dumfries 

■ 

56,400 

15 

65,100 

11 

72,300 

43 

45 

Edinburgh 

•                           • 

127,100 

21 

153,600 

27 

195,300 

41 

46 

Elgin 

• 

27,600 

5 

29,000 

9 

31,800 

20 

23 

Fife 

. 

96,900 

8 

104*600 

12 

116,800 

61- 

76 

Forfar 

• 

102,400 

8 

110,800 

4 

115,700 

54 

56 

Haddington 

a 

31,000 

4 

32,200 

11 

35,800 

24 

25 

Inverness 

• 

76,800 

5 

80,900 

14 

92,000 

30 

37 

Kincardine 

•                        • 

27,200 

4 

28,400 

5 

29,700 

19 

21 

Kinross 

• 

6,900 

8 

7,500 

6 

7,900 

4 

7 

Kirkcudbright 

. 

30,200 

15 

34,800 

14 

39,700 

28 

28 

Lanark 

• 

151,600 

31 

198,100 

26 

249,300 

50 

51 

Linlithgow 

. 

• 

18,400 

9 

20,100 

15 

23,100 

13 

15 

Nairn 

• 

8,500 

— 

8,500 

8 

9,200 

4 

7 

Orkney  and  SI 

letland 

• 

48,400 

— 

47,700 

14 

54,200 

53 

66 

Peebles 

.           • 

9,000 

14 

10,300 

_ 

10,200 

16 

16 

Perth 

• 

• 

130,600 

7 

139,600 

2 

141,800 

81 

83 

Renfrew 

•           • 

80,700 

19 

96,100 

19 

114,400 

17 

22 

Roes  and  Cron 

aarty 

• 

67,200 

10 

62,900 

12 

70,200 

33 

S3 

Roxburgh 

•        • 

34,800 

11 

38,500 

8 

41,700 

32 

34 

Selkirk 

• 

5,200 

16 

6,100 

11 

6,800 

5 

9 

Stirling 
Sutherland 

.           • 

52,500 

15 

60,200 

11 

66,700 

24 

29 

# 

23,900 

2 

24,400 

_ 

24,300 

13 

15 

Wigtown 

•           • 
Dials 

23,700 

•   17 

27,800 

22 

33,900 

17 

17 

T< 

1,652.400 

IS 

1,865,900 

141 

2,135,300 

948 

1304< 

\ 

POPUL 

*****  Population  of  the  Towns  of  Great  Britain  above  15,000 

BNOLANP. 

Populatkm  in  18S1. 

1,225,694 


London, 

Manchester, 
Liverpool, 
Binningjbam, 
Bristol, 


Plymouth, 

Portsmouth,  portion  of  Gosport* 

Norwich,  • 

Sheffield, 

Deptfbrd  and  Greenwich, 

Nottingham, 

Bath, 

Neweastleupon-Tjne, 

Kmgston*upon*HulI, 


Brighton,  • 

Chatham  and  Rochester, 


Shrewsbury, 

Coventry, 

York, 

Cheater, 

Yarmouth, 

Macclesfield, 

Wfcan, 

Derby, 

Wenlock, 

apswico, 

Worcester, 

Woolwich, 

Oxford, 

Carlisle, 


133,788 
118,972 
106,729 
87,779 
83,796 
61,212 
46,648 
60,288 
42,167 
40,674 
40,416 
36,811 
36,181 
31,426 
30,126 
24,429 
24,063 
23,479 
21,694 
21,242 
20,787 

18,040 
17,746 
17,7J6 
17,423 
17,266 
17,186 
17,023 
17,008 
16,366 
16,476 


A  T  I  O  N. 

] 

% 

SCOTLAND.   . 

Glasgow,           •           •           •           • 

147,043- 

Edinburgh  and  Leith, 

138,236 

.Dundee,                       • 

30,676 

Pauley, 

28,000 

Aberdeen,                       • 

26,486 

Greenock, 

22,088 

Perth,                                             • 

> 

.     19,068 

IBELANJ). 

Dublin,  estimated  in  1812  at  about 

278,000 

Limerick,  estimated  according  to  Wakefield, 

60,000 

Cork,  *  4  yean  preceding  1811, 

66,266 

Water  ford,            •               •                    • 

36,000 

Belfast,  estimated  in  1812, 

30,000 

Ixmdondeiry,               • 

18,600 

Kilkenny,           •           .           • 

16,000 

97 


Population. 


In  a  very  interesting  paper  on  the  "  Numerical 
Changes  of  the  Population  of  Great  Britain,  as  divided 
into  the  classes  of  Agriculturists,  Manufacturers,  and 
non-productive  Labourers,  during  the  period  from 
1811  to  1821,"  by  Mr.  George  Harvey,  F.R.S.E.t  that 
able  writer  has  given  the  following  results.  The  sign 
4-  indicates  in  the  column  of  agriculture,  for  example, 
that  the  agricultural  population  has  increased  by  the 
number  annexed  to  it  in  every  particular  county  of 
any  of  the  three  kingdoms;  and  the  sign  —  that  the 
same  population  has  diminished. 

The  total  population  of  each  county  has  been  as- 
sumed at  10,000  families,  the  returns  having  been  given 
only  in  families  in  relation  to  these  subjects. 


r 


'                Proportional  change  of  10,000  Families  chiefly  employed 
In  Agriculture. 


I 


In  Trade,  Manufactures,  or 
Handicraft. 


than  the  two  pieced* 
ing  Classes, 


GENEBAX  BB8TJLT8. 


England, 
Wales, 

Scotland, 


—168 
—65S 
—211 


England, 

Wales, 

Scotland, 


+176 

+  63 
+  83 


England, 

Wales, 

Scotland, 


—  7 
+492 
+178 


Rutland, 

Northampton, 

Buckingham, 

Salop, 

Huntingdon, 

Oxford, 

L*incpln, 


Kent, 

Sutralk, 

Dorset, 


+432 

+400 
+236 
+192 
+102 


Southampton, 

Berks, 

Westmoreland, 

Sutter, 

Casnbndge, 

Middlesex, 

Devon, 

*^  -  -^  -  * 
nesemro, 


+ 
+ 
+ 
+ 
+ 
+ 


uOtfJOIUy 

Norfolk, 
Nottingham, 


79 
69 
66 
60 
49 
47 

—  9 

—  21 

—  22 

—  28 

—  36 

—  60 

—  78 

—  88 

—  89 
—122 
—126 
—128 


ENGLAND. 


Staftbrd, 
Derby,        • 

Westmoreland, 

Sussex,  , 

Cornwall, 

York,  East  Riding, 

&f  onmouth,  • 

Warwick, 

8urtey, 


Northumberland, 
Huntingdon,  * 

York,  West  Riding, 
Cambridge,  • 


Berks, 
Essex, 
Lincoln, 


Cumberland, 
Middlesex, 
Hereford, 
Oxford, 


+732 
+609 
+691 
+663 
+667 
+639 
+617 
+450 
+425 
+421 
+384 
4-322 
+265 
+197 
+146 
+140 
+132 
+107 
+106 
+101 
+  63 
+  68 
+  60 


Durham,        • 

+518 

lYorcester, 

+404 

York,  North  Riding, 

+343 

Norfolk, 

+283 

Hertford, 

+252 

Deron,            .          • 

+233 

Northampton,  . 

+231 

Buckingham, 

+227 

Cumberland, 

+175 

Chester, 

+169 

Somerset, 

+169 

Wilts, 

+168 

Bedford,' 

+133 

Southampton,            • 

+130 

Nottingham,  ' 

+120 

York,  West  Riding, 

+  87 

Kent,            •            • 

+  72 

Leicester, 

+  72 

Hereford, 

+  30 

Gloucester, 

—  10 

Middlesex, 

—  13 

Suffolk, 

—  26 

Dorset, 

—  34 
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*  Wakefield  supposes  that  the  population  of  Cork  may  amount  to  80,000. 
t  See  the  QnarUrly  Journal,  No.  XXXIL  p.  203. 
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Population* 


At  the  increase  of  the  population  of  the  States  of 
North  America,  is  a  subject  of  great  interest,  we  shall 
lay  before  our  readers  several  tables,  computed  by  Mr. 
Harvey  (see  Edinb.  Phil  Jour.  vol.  viii.  and  ix.)  which 
contain  much  curious  information  on  this  point.  Ac- 
cording to  Dr.  Franklin  and  Dr.  Pitkin,  the  following 
was  the  ratio  of  increase  of  the  whole  American  popu- 
lation. 


1781  to  1747 

4.6  Per  Cent 

1749  to  1790        * 

975.5 

1790  to  1800 

35.1 

1800  to  1810 

36.1 

1810  to  18f  0 

38.9 

As  the  last  three  results  are  the  only  ones  that  can 
be  relied  on,  the  periods  to  which  they  belong  have 
been  alone  adopted  in  the  following  table,  showing  the 
increase  which  the  different  States  have  received  since 
1790. 


States  avd  Txrbi- 

Increase  per 

Increase  per 

Increase  per 

cent,  fronx 

cent,  from 

cent*  from 

TQSUXS. 

1790  to  1600. 

1800toJ8ia 

1810  to  issa 

i 

[Maine, 

57.8 

50.7 

30.4 

New  Hampshire, 

89.6 

16.6 

13.9 

Massachusetts, 

11.6 

11.6 

10.9 

• 

1 

Rhode  Island,     . 

0.4 

11.3 

7.9 

Connecticut, 

5.5 

4.4 

5.1 

k  Vermont,           . 

80.6 

41.1 

8.8 

States  asd  Ts&mi. 

lasreastper 

Increase  per 

Increase  per 

tobies. 

cent.  from 
1790  to  1800. 

cent,  f ran 
1800  to  1810. 

cent.  Irani 
1810  to  18*0. 

i 

New  York, . 

72.3 

63.6 

38.7 

New  Jersey, 

14.7 

16.3 

13.0 

SO 

PennsYlvania, 

38.7 

34.4 

89.5 

£  * 

Delaware, 

8.8 

13.1 

0.1 

» 

Ohio,            • 

87.1 

408.7 

151.9 

a 

Indiana, 

— 

334.7 

500.8 

'Maryland, 

10.7 

7.5 

7.0 

i 

Virginia, 

17.7 

10.7 

9.3 

3 

North  Carolina,  .. 

81.4 

16.8 

15.0 

'M 

South  Carolina, 

38.7 

20.1 

18.1 

1' 

Georgia, 

97.1 

55.8 

.35.1 

■a 

I  dmisiana, 

- 

635.9 

1 

lennessee, 

■ 

14.8 

61.6 

Kentucky, 

199.9 

83.9 

38.8 

r  Alabama, 

„ 

mm— mm 

67.1 

> 

Mississippi, 

35.6 

87.0 

Illinois, 

i 

. 

349.5 

1- 

Missouri, 

_ 

___ 

§ 

Michigan, 

■ 

_ 

86.8 

§ 

Arkansas, 

■ 

_ 

■■MM. 

Columbia, 

— 

303.8 

37.5 

d 


The  following  table  shows  the  various  rates  of  in- 
crease in  the  different  ages  of  males  and  females,  as 
deduced  from  the  returns  of  1810  and  1820. 


8TATES  AXD  TZRftl- 
TOHXKS. 


g  /'Maine, 

g  1  New  Hampshire,  . 


ao  J  Massachusetts,  • 
a  "\  Rhode  Island, 
J  J  Connecticut,    . 
3  V.  Vermont, 

j|  /New  York, 

5  I  New  Jersey,    . 

30  J  Pennsylvania, 

a  )  Delaware, 

3  /Ohio, 

3  v.  Indiana, 

J.  Maryland, 
t  I   Virginia, 
J  1  North  Carolina, 
*  J  Sooth  Carolina, 
g   J  Georgia, 
-S  I  Louisiana, 
I  Tennessee 
v  Kentucky 


•t     « 


Alabama, 


Illinois, 
||  I  Michigan, 
(H  L  Colombia, 


Males. 


Under  10. 


19.2 
3.4 
2.9 
7.4 
2.6 
0.6 

34.2 

11.2 

26.6 

6.2 

139.5 

501.8 

7.5 
6.3 

10.9 
5.1 

26.6 
243.7 

52.3 

27.5 

192.5 
92.2 

365.8 
52.5 
32.2 


10  and 
under  16. 


14.7 

10.3 

10.3 

6.5 

0.9 

4,9 

41.4 

5.6 

23.1 

0.1 

153.1 

495.9 

2.5 

6.6 

8.5 

3.7 

234 

250.2 

65.9 

34.3 

152.1 
96.5 
37.3 
65.0 
32.1 


16 
under  36. 


39.8 

20.4 

9.9 

4.8 

8.2 

22.7 

54.8 

16.1 

38.2 

7.1 

182.4 

531.7 

16.4 
14.4 
14.1 
11.6 
38.3 
457.8 
59.2 
38.8 

2151 

69.4 

388.6 

128.8 

42.8 


26  and 
under  45. 


25.6 
11.8 
18.7 
12.6 
8.2 
6.0 

46.1 

14,1 

30.9 

4.6 

139.5 

507.6 

10.6 

10.1 

5.2 

5.3 

24.4 

443.1 

37.0 

29.2 

76.4 

61.7 

329.8 

117.7 

37.3 


45  and 
upwards. 


44.3 
27.3 
10.6 
8.3 
6.5 
24.0 

50.5 
15.8 
23.8 
13.4 
164.3 
5281 

11.8 
8.3 
20.1 
20.2 
46.1 
398.7 
76.2 
43.3 

62.0 

100.7 

375.0 

79.1 

49.1 


Females. 


Under  10. 


18.9 
7.1 
3.6 
3.4 
1.8 
3.7 

37.1 

10.7 

26.5 

4.4 

139.9 
507.7 

9.2 

8.6 

.     8.5 

3.9 

26.2 

244.3 

51.7 

27.7 

193.6 
79.8 

373.4 
76.5 
30.8 


10  and 
under  16. 


34.5 
9.5 

15.7 
7.1 
4.8 
7.1 

48.1 

9.7 

28.7 

1.4 

161.5 

474.7 

9.8 
8.4 
10.1 
10.1 
32.9 
333.5 
70.1 
36.4 

143.0 

105.7 

408.0 

58.1 

37.6 


lCand 
under  26. 


44.8 
19.3 
13.9 
11.8 
8.9 
17.8 

55.6 

20.9 

33.5 

0.6 

166.8 

511.9 

14.3 
13.7 
11.4 
12.6 
38.5 
368.8 
58.9 
42.0 

178.1 
733 

359.8 
88.0 
52.3 


26  and 
under  45. 


31.6 
17.6 
17.2 
13.6 
10.6 
13.9 

51.4 

15.6 

33.2 

0.2 

151.1 

538.8 

15.0 
9.4 

12.2 
7.6 

23.9 
315.9 

56.8 

36.9 

118.9 
77.2 

366.0 
91.3 
50.8 


45  and 


48.0 
31. U 
15.7 

its 

10.1 
32.9 

54.9 
19.4 
30.3 
14.7 
171.8 
539.0 

11.7 
9.8 
23.0 
18. 
44.9 
451.9 
84*3 
54.3 

93.1 
136.4 
395.3 
104.6 

69.4 


'  The  following  Tables,  also  computed,  by  Mr.  Har- 
vey, show  the  state  of  the  slave  population  in  the 
United  States. 

Taking  the  total  amount  of  each  class  of  the  free 
white  population  in  all  the  provinces  in  1820,  we  ob- 
tain the  following  results,  which  Mr.  Harvey  considers 
as  proving  the  baneful  effects  of  hard  labour  and  coer- 
cion on  the  slaves. 


Oast  of  persons. 

Males,  Free, 
Males,  Slaves, 

Under  SO, 

354 
334 

Of  26  end 
under  45* 

100 
100 

or  45  and 

upwards. 

65 

47 

Females,  Free, 
Females,  Slaves, 

362 
345 

100 
100 

63 
46 

The  following  Table  shows  the  rate  of  increase  and 
decrease  in  the  slave  population. 

.       3 
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States  aits  Txb- 

Rataoflacreaw 

Rates  of  fncreaae 

fUtas  of  Increase 

miTuaiE*.  - 

or  Dacreaas,  from 
1790  to  1800. 

or  Dceraaas,  from  or  Decrease.  Iron 

i8oo  to  1810.      motoiooi 

j  r  Maine, 

- 

8 

3 

»  J 

N.  Hampshire, 

—  04.9 

Massachusetts, 

^ 

Rhode  Islam), 

—  60.0 

—    71.6 

—      58.3 

■tf 

O 

Connecticut. 

—  65.6 

—    67.4 

—      6a7 

£  *- Vermont, 

i  rNew  York, 

—    3.4 

—    37.3 

—      32.8 

3 

New  Jersey, 

+     8.7 

—    14.5 

—      30.4 

75 

Pennsylvania, 

—  54.3 

—  114.6 

—      73.5 

| 

Delaware, 

—  44.4 

—    47.3 

+         7.9 

•M 

Ohio, 

3  IfadiaM, 

—      19.6 

• 

rManlaad. 

4-      5.4 

+       2.7 

—       3.8 

1 

Virginia, 

+   l&s 

+     13.5 

+      a3 

N.  Carolina, 

+    32.5 

+     86.7 

+       21.5 

i" 

S.  Carolina, 

+    36.5 

+     34.4 

+    2a2 

Georgia, 

+  198.8 

+     76.2 

+      42.2 

-a 

■a 

Louisiana, 

+  2193.7 

£ 

Tennessee, 

S27.6 

+       79.9 

L  Kentucky, 

+  M46 

+     99.7 

+      57.3 

Statxs  axd  Tim- 

MITOIIKS. 


9 

i 


'Alabama, 
Mississippi, 
Illinois, 
Missouri, 
Michigan, 
Arkansas, 
Columbia, 


The  entire  slave 
population 


Rate*  of  Increase  Ratss  of  It 

or  Decrease  from  or 

1790  to  1800.         1890  to  1810. 


>l 


4-     28.2 


4  389.8 


4-  360.3 


+     33.2 


of  locreasef 
ftonj 
1810  to  1880. ' 


+ 
+ 
+ 


20.8 

92.0 

44   5.6 


18.2 


29.1 


J 


The  following  Table  shows  the  relation  of  the  slave 
to  the  free  population,  and  the  increments  of  the 
slaves  and  free  persons  in  different  years  and  different 
states. 


Populatkn 

„     fl 
Porcelain. 


Date 


Kevtucky. 


Relation  of 
Stares  to 


1790 
1800 
1810 
1820 


199.9 
83.9 
38.8 


to  Sim 


224.6 
99.7 
57.3 


Mississippi. 


of 
Slates  to 
Free  Par. 


55  1l.4, 


35.6 
870) 


to  81a 


389.8 
92.0 


NOITH  CaROLIKA. 


Rdatkmof 
Stares  to 
Free  Per* 


3 


s  32.6 

5  -J2.3 


1 

to 


21.4 
16.2 
15.0 


toSlevas. 


32.5 
26.7 
21.5 


Eytiex  Population. 


Relation  of 
Slaves  to 


to  Free  Per- 


35.1 
36.1 
32.9 


to  Slaves, 


28.2 
83.2 
29.1 


Population  of  Hindostan. 

The  following  is  an  approximate  estimate  of  the  po- 
pulation of  the  principal  cities  of  Hindostan. 


Benares, 

600,000 

fMtuttat 

500,000 

Sunt, 

450,000 

Madras, 

300,000 

Locknow, 

$00,000 

Hydrabad, 

200,000 

Dacca,            . 

180,000 

Bombay, 

176,000 

Delhi. 

150,000 

Moorthedabad, 

150,000 

Pound,           • 

120,000 

Nagpoor,         • 

100,000 

Baroda, 

100,000 

Abmedabad,  - 

100,000 

Cashmere, 

100,000 

Furrockabad, 

70,000 

Mirxapore,        • 

69,000 

Agra*            • 

60,000 

Bareilly, 

60,000 

Burdwan,         • 

54,000 

Bangalore, 

50,000 

Chupra, 

48,000 

Seringapatam, 

40,000 

Broach, 

33,000 

Mangalore, 

30,000 

Palhampour,        . 

30,000 

The  total  population  of  Hindostan  is  estimated  at 
134,000,000,  and  1,280,000  square  miles. 

PORCELAIN  is  a  species  of  the  finest  earthen- 
ware, denominating  dishes  or  vessels  of  any  size  or  form, 
semi-pellucid,  and  of  a  character  partaking  of  the  na- 
ture of  earth  and  of  glass.  Porcelain  is  also  designated 
china-ware,  because  that  manufacture  was  first  invent- 
ed in  China,  and  has  attained  there,  notwithstanding 
the  various  attempts  made  in  Europe,  to  a  degree  of 
perfection  hitherto  almost  unrivalled.  In  China  this 
manufacture  is  named  tse-ki,  a  word  peculiar  to  that 
country ;  and  the  term  porcelain,  now  in  common  use 
except  in  the  east,  is  evidently  of  European  derivation, 
as  the  Chinese  language  recognises  no-  such  sounds. 


Of  the  origin  and  meaning  of  this  modern  term,  various 
conflicting  conjectures  have  been  made.    Nor  can  the 

auestion  now  be  settled.  But  the  most  common  and 
be  most  satisfactory  opinion  seems  to  be,  either  that  it 
is  derived  from  the  Portuguese  porcelana,  a  cup,  be- 
cause the  Portuguese  were  the  first  to  introduce  this 
manufacture  into  Europe,  or  is  compounded  of  the 
French  words  pour  cent  anntes,  because  it  was  errone- 
ously supposed  that  the  materials  of  which  porcelain 
is  composed  required  to-be  matured  under  ground  for 
a  hundred  years. 

The  manufacture  of  porcelain,  as  hinted  above,  was  Origin  and 
invented  and  carried  on  in  China  many  centuries,  history, 
it  is  ascertained,  ere  that  country  was  known  to  Euro- 
.peans.  It  is  mentioned  in  the  Chinese  annals  as  an  im- 
portant and  extensive  manufacture  so.  early  as  the  year 
442.  The  invention  of  this  art,  however,  must  have 
taken  place  long  prior  to  this  date,  as  porcelain  was 
then  made  of  the .  same  materials  as  at  present,  and  as 
it  had  then  also  arrived  at  a  degree  of  perfection  which 
no  subsequent  skill  or  experience  has  been  able  to 
surpass.  On  the  contrary,  it  is  universally  believed  in . 
China,  that  the  porcelain-ware  of  former  times  was 
much  superior  to  any  of  which  the  present  age  can 
boast.  This  manufacture  has  been  attempted  in  vari- 
ous parts  of  China,  in  Quan-tong  and  FoJrien  j  but  it 
has  attained  to  its  {greatest  eminence  in  King-te-tching, 
a  town,  or,  to  use  the  language  of  the  country,  a  village 
in  the  province  of  Kiangsi,  the  place  from  which  the 
European  trade*  is  chiefly  supplied,  and  which  has  thus 
the  distinction  of  furnishing  the  greater  part  of  the 
world  with  this  elegant  and  delicate  commodity.  mL ' 
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PORCELAIN. 


Introduc- 
tion into 
Europe. 


Porcelain,  art  was  known,  also,  at  a  very  remote  date  in  Japan, 
and  a  few  other  places  in  the  east,  in  none  of  which, 
however,  has  it  rivalled  the  production  of  the  mighty 
empire  where  it  was  invented.    The  Portuguese  *  are 
generally  allowed  to  have  been  the  first  that  introduced 
the  knowledge  of  it  into  Europe ;  but  at  what  date  has 
not  been  ascertained,  though,  after  it  was  introduced, 
many  ages  elapsed  ere  any  attempts  were  made  to  car. 
ry  it  into  practice.    It  is  not,  indeed,  much  more  than 
a  century  since  porcelain  was  really  manufactured  in 
this  quarter  of  the  globe.    M.  de  Botticher,  a  German 
chemist,  had  the  honour  of  being  the  first  in  Europe 
that  understood  the  nature  of  porcelain  manufacture,  or 
rather  who  invented  it    This  philosopher  having  been 
thrown  ihto  prison  on  suspicion  of  being  master  of  the 
philosopher's  stone,  continued  his  experiments,  though 
m  confinement,  with  inflexible  ardour,  and  thus  fabri- 
cated, though  accidentally,  the  first  porcelain  really 
made  in  the  western  world.   In  making  Some  crucibles, 
he  found  that  heat  imparted  to  them  the  appearance  of 
porcelain,  which,  imported  from  China,  was  common 
throughout  Europe ;  and  this  accidental  discovery  laid 
the  foundation  of  that  celebrated  manufactory  at  Meis- 
«en,  near  Dresden,  which  has  produced  porcelain  of 
the  most  beautiful  and  perfect  kind,  the  best  certainly 
in  Europe,  and  reckoned  by  some  not  much  inferior  to 
any  manufactured  in  China.  Botticher,  however,  (who 
died  in  1719,)  understood  the  art  of  making  white  por- 
celain only,  the  endless  variety  of  colour  of  which  this 
ware  is  susceptible  not  having  been  Jtnown  for  some 
years  after  his  death.    He  was  succeeded  by  several 
eminent  philosophers  and  manufacturers,  particularly 
M.  Reaumur,  who  improved  upon  his  discoveries,  and 
contributed  to  bring  the  art  to'  very  considerable  per- 
fection in  Europe,  and  almost  to  rival,  in  some  respects, 
the  ancient  and  celebrated  manufactures  of  the  east. 
The  first  European  porcelains  were  made  in  Saxony. 
Prance  soon  followed  the  example ;  and  manufactories 
of  this  article  were  ere  long  established  in  England, 
and  in  all  the  principal  countries  in  Europe,  each  of 
;these  places  possessing  some  characteristics  peculiar  to 
itself,  and  all  differing  more  or  less  from  the  porcelain 
of  China  or  Japan,  yet  not  reckoned  inferior  to  them 
in  any  hopeless  degree,  either  in  beauty,  lustre,  or 
value. 
In  China,  the  principal  materials  of  which  porcelain 
substances  is  formed  are  two  kinds  of  stone  or  earth,  denominated 
formed.       kaolin  and  petuntse,  with  two  kinds  of  oil  or  vamish, 
one  of  which  is  extracted  from  the  hard  stone  of  which 
the  petuntses  are  formed,  while  the  other  is  the  oil  of 
lime,  obtained,  as  shall  soon  be  shown,  by  a  consider- 
Kaolin  and  ably  tedious  preparation.    Of  the  nature  of  kaolin  and 
petuntse,     petuntse,  there  have  been  many  various,  conjectures. 
This  question,  however,. may  be  said  now  to  be  about 
decided.     These  substances  have  been  analysed  by 
Reaumur,  Scheffer,  and  others,  yhose  opinions  and  in- 
ferences have  very  nearly  coincided.    The  analysis  of 
Vauquelin,  which  has  obtained  the  authority  of  the 
late  Dr.  John  Murray  of  Edinburgh,  and  which  is  not 
essentially  different  from  that  of  his  predecessors,  may 
be  regarded  as  perfectly  satisfactory  and  unexception* 
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able.    The  result  of  the  analysis  is  as  follows ;  the  kao- 
lin consists  of  silex  74,  alumina  1 6.5,  lime  2,  ami  water 
7.;  the  petuntse  of  silex  74,  alumina  14.5,  lime  &5. 
The  two  principal  ingredients,  therefore,  of  which  por- 
celain is  made,  are  of  a  siliceous  and  argillaceous  cha- 
racter, in  which  the  former  predominates.     Though  si- 
liceous earth  is  the  ingredient  in  largest  proportion  in 
these  compounds,  yet  it  is  the  argillaceous  substance 
which  gives  them  their  character,  as  it  communicates 
ductility  to  the  mixture  when  soft,  and  renders  it  cap* 
able  of  being  turned  to  any  shape  on  the  lathe,  and  of 
being  baked,  a  process  afterwards  to  be  described.  The 
perfection  of  porcelain  consists  in  the  purity  of  these 
ingredients ;  and  hence,  in  Europe,  the  purest  natural 
clays,  or  those  which  consist  of  silicia  and  alumina 
alone*,  are  always  preferred.    From  the  above  analysis, 
it  is  evident  that  there  is  rather  less  than  fire  per  cent 
of  lime  in  the  two  substances  in  question.    Lime  in 
that  proportion  does  not  injure,  or  rather  it  improves 
the  character  of  the  porcelain ;  but,  in  greater  propor- 
tions, it  renders  the  mixtures  too  fusible ;  in  which  cast 
the  purity  of  the  other  ingredients,  and  the  greatest 
care  or  ingenuity  on  the  part  of  the  workmen,  can  be 
of  no avail.     Petuntse  and  kaolin  are  found  in  quarries 
of  great  depth,  and  of  inexhaustible  extent,  about  twen- 
ty or  thirty  miles  from  King-te-tching,  and  in  other 
parts  of  the  east.    Identical  substances  are  not  to  be 
found  in  any  part  of  the  western  world,  though  analo- 
gous ones  are  sufficiently  abundant.  "  It  is  difficult,"  to 
quote  the  words  of  a  celebrated  chemist,  "  to  procure  in 
Europe  natural  clays  equally  pure ;  and  hence,  in  part, 
the  difficulty  of  imitating  the  porcelain  of  the  east 
Such  clays,  however,  have  now  been  discovered  in  dif- 
ferent countries,  and  the  'European  porcelain  has  at- 
tained considerable  perfection.    The  fine  Dresden  por- 
celain, that  of  Berlin,  the  French  porcelain,  and  the 
finer  kinds  which  are  formed  in  this  country,  are  ma- 
nufactured of  the  clay  which  has  received  the  name  of 
porcelain  earth,  and  which  appears  in  general  to  be  de- 
rived from  the  decomposition  of  the  feldspar  of  granite," 
of  the  nature  of  which,  it  may  be  remarked,  petuntse 
and  kaolin,  according  to  M.  Bomare  and  others,  partake 
in  an  eminent  degree.    "  The  clay  of  Cornwall,  from 
which  the  finer  kinds  of  English  porcelain  are  made, 
has  this  origin.     Earthy  mixtures,  containing  magne- 
sia, are  also  used  in  the  manufacture.  Giobert  analysed 
an  earth  which  had  long  been  employed  for  this  pur- 
pose and  considered  as  a  clay  of  great  purity,  and 
found  that  it  consisted  almost  entirely  of  carbonate  of 
magnesia  and  silex.     The  proportion  of  the  earths  to 
each  other  is  likewise  of  importance ;  and  from  differ- 
ences in  this  respect  arises  the  necessity  frequently  of 
employing  mixtures  of  clays.     The  proportion  of  silex 
in  porcelain  of  a  good  quality  is,  according  to  Vauque- 
lin, at  least  two-thirds  of  the  composition ;  and  of  alu- 
mina from  a  fifth  to  a  third ;  magnesia  is  of  utility  by 
.lessening  the  tendency  which  the  composition  of  the 
other  earths  alone  has  to  contract  in  baking.     From 
what  we  know  of  the  fusibility  of  mixtures  of  these 
earths,  too  large  a  proportion  of  magnesia  will  render 
the  composition  too  fusible." 
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*  If  conjecture,  which  is  tupported  by  no  lcai  a  man  than  Scaliger,  may  be  rdied  on,  this  art  was  known  to  the  Romans,  and  could  not 
therefore  have  been  introduced  into  Europe  from  China,  as  no  communication  was  opened  with  the  east  till  many  centuries  after  the  fall  d 
4he  Roman  empire.  The  terms  wwa,  murrhina,  murrina,  murrea%  have  been  regarded  by  that  famous  scholar  as  synonymous  with  oat 
modern  name  porcelain.  Others,  with  more  probability,  have  supposed  that  the  vessels  to  which  these  terms  are  applied,  and  which  si* 
described  by  Pliny,  were  made  of  a  species  of  precious  stones,  found  in  Parthia,  of  a  colour  and  appearance  not  unlike  the  manufrstaf* 
which  forms  the  subject  of  this  article.  The  Homes*,  at  least,  it  is  well  known,  understood  the  manufacture  of  pottery,  which  is  a  kind- 
aed  art,  at  an  extremely  distant  period.—<PUnii  HUt,  tfatur.  xxxvii.  2.) 
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rin.      In  addition  to  kaolin  and  petuntse^  the  Chinese,  as 
^  mentioned  above,  use  also  two  oils  or  varnishes  in  the 
manufacture  of  porcelain.    Of  these  oils  one  is  extract- 
ed from  the  stone  of  which  the  petuntses  are  formed, 
the  kind  which  is  the  whitest,  and  whose  spots  are  the 
greenest,  being  chosen  for  this  purpose.  •  To  a  hundred 
pounds  of  this  oil  they  put  a  mineral  stone  called 
thekau  or  kekao,  resembling  an  alum,  and  which,  when 
reduced  to  an  impalpable  powder,  serves  to  give  the 
oil  a  consistence,  though  it  most  always  be  kept  in  a 
liquid  state.    The  other  oil  k  the  oil  of  lime,  the  pre. 
paration  of  which,  as  stated  above,  is  extremely  te- 
dious.   Having  dissolved  and  reduced  to  powder  large 
pieces  of  quicklime,  they  sprinkle  water  on  it*    On  this 
powder  they  lay  alternately  couches  of  dry  fern  and 
slaked  lime,  till  they  have  erected  a  considerably  large 
pile.    They  then  set  fire  to  it ;  and,  with  the  ashes 
that  remain,  and  with  dry  fem  alternately,  as  before, 
they  repeat  the  same  process  five  or  six  times  succes- 
sively ;  and  the  oil,  thus  prepared,  is  regarded  as  an 
important  ingredient  (though  considerable  skill  is  re- 
quired to  prevent  too  'much  of  it  being  used)  in  the 
manufacture  of  porcelain,  as  imparting  to  it  all  its 
lustre  and  transparency.' — It  may  not  be  improper  to 
mention,  that  the  term  oil  is  used  by  the  Chinese  in  a 
very  peculiar  and  vague  sense.    It  seems  with  them  to 
signify  generally  any  thing  in  a  state  of  liquidity ;  and 
they  call  their  varnishes  oils,  though  made  of  the  pow- 
ders of  earths  and  stones,  mixed  with  water. 
be.        There  is  still  another  ingredient  made  use  of  in  the 
manufacture  of  porcelain,  namely,  faoache,  a  substance 
of  a  chalky  or  siliceous  nature.    This  may  be  used 
either  instead  of  kaolin,  by  Undergoing  a  similar  pro- 
cess of  preparation,  or  as  a  varnish,  the  vessel  when 
made  being  plunged  into  it,  by  which  means  it  derives 
the  greatest  splendour  and  whiteness.     The  porcelain 
made  of  hoaehe  is  extremely  lighfand  brittle,  and' con- 
siderably more  expensive  than  that  formed  of  kaolin. 
in.       In  preparing  the  petuntse  and  kaolin^  the  first  object 
•ftbe  is  to  break  and  pound  them  in  a  mortar  till  they  are 
ucca.  reduced  to  almost  impalpable  powder.    In  this  state  a 
quantity  of  water  is  applied,  and  after  they  have  been 
completely  amalgamated,  by  being  stirred  with  an  iron 
instrument,  they  skim  off  iVom  the  surface  a  white 
substance,  of  three  or  four  inches  in  depth,  which  they 
put  into  another  vessel  of  water.    This  process  is  re- 
peated till  nothing  is  left  but  the  coarse  residuum  of 
the  powder,  which  is  carefully  preserved ;  and,  after 
being  pounded  again,  is  used  as  a  new  powder. 

With  regard  to  the  second  vessel,  in  which  the 
skimmings  of  the  first  were  put,  the  water  being  soon 
separated  from  the  ingredients  with  which  it  had  been 
blended,  19  poured  out ;  and  the  sediment  which  re- 
mains at  the  bottom  of  the  vessel  is  then  put  into  a 
mould  of  a  square  shape,  and  after  being  dried,  requires 
only  to  be  mixed  with  the  proper  materials  for  being 
fashioned  into  porcelain.  The  two  substances,  petuntse 
snd  kaolin,  undergo  a  similar  preparation  j  though  the 
Istter,  being  naturally  soft  and  more  dissoluble,  requires 
not  to  be  broken,  but  merely  to  be  immersed  in  water. 
The  just  admixture  of  the  different  ingredients  is  the 
next  step  in  the  process  of  the  porcelain  manufacture, 
snd  this  must  be  determined  by  die  quality  of  the  porce- 
lain to  be  made.  For  the  finest  porcelains  they  use  an 
equal  quantity  of  petuntse  and  kaolin ;  and  the  propor- 
tion of  petuntse  to  increase  as  six  to  four,  three  to  one, 
wording  to  the  degree  of  coarseness  which  the  porcelain 
is  meant  to  assume,  the  vessel  being  coarse  in  proportion 
*ft  the  quantity  of  petuntse  exceeds  that  of  kaolin  in  the 
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manufacture  of  it  The  two  ingredients  are,  when  thus  Porcelain, 
combined,  put  into  a  large  pit,  or  basin,  well  paved  and  s^y^/ 
cemented,  and  are  trodden  by  the  workmen,  and  harcV 
ened,  till  they  obtain  a  proper  degree  of  consistence. 
They  are  then  removed  from  the  basin,  and  rolled  and 
kneaded  a  second  time  on  a  slate :  a  process  which  re- 
quires the  greatest  care  and  niceness,  as  the  smallest 
vacuum,  or  the  least  admixture  of  any  thing  extra- 
neous, even  a  hair  or  a  grain  of  sand,  would  render  the 
operation  a  complete  and  total  failure  and  the  mate- 
rials thus  adulterated  xx£  no  use  at  any  future  period. 
The  oils,  or  varnishes,  are  next  to  be  applied ;  the  oil 
of  lime  being  generally  in  the  ratio  of  one  to  ten  of 
the  other  oil,  which,  as  previously  described,  is  ex* 
tracted  from  the  stone  from  which  petuntse  is  obtained. 
The  proportion  which  these  oils  must  bear  to  the  other 
ingredients,  depends  entirely  on  the  quality  of  the 
-work  to  which  they  are  applied.  The  mode  of  apply- 
ing these  oils  will  be  mentioned  in  a  subsequent  part 
of  this  article. 

Of  the  materials  amalgamated  and  prepared  in  this  How  the 
way  the  porcelain  is  made.  This  is  done  either  with  porcelain  is 
the  wheel,  like  our  earthen-ware,  or  in  moulds.  All  made- 
smooth  dishes  are  made  in  the  former  way  ;  and  the 
largest  are  finished  on  the  wheel  by  two  operations, 
one-half  being  applied  at  a  time.  When  the  two  halves 
have,  in  this  way,  been  made  to  acquire  the  same  sise 
■and  figure,  they  are  united  with  porcelain  earth  made 
liquid  by  adding  water  to  it ;  and  the  juncture,  which 
is  polished  by  a  kind  of  iron  pattda,  is  so  perfect  that 
it  is  not  only  entirely  imperceptible,  but  is  the  strong* 
est  part  of  the  vessel.  It  is  in  this  way  that  handles, 
spouts,  often*  embossed  work,  are  added.  Those  ves- 
sels, on  the  contrary,  that  are  embellished  with  figures 
in  relievo,  are  formed,  not  on  the  wheel,  but  in  moulds, 
and  are  polished  and  finished  with  the  chisel.  Others 
that  have  impressions  in  creux  are  engraven  with  a 
species  of  puncheon.  Vessels  with  figures  in  relievo 
or  in  creux,  belong,  it  is  evident,  in  one  respect  at  least, 
more  to  the  profession  of  sculpture  than  to  that  of  por- 
celain-making. This  operation  is,  of  consequence,  as- 
signed to  a  particular  class  of  workmen ;  and  as  their 
labour  is  exclusively  confined  to  this  species  of  em- 
ployment, it  is  performed  with  a  degree  of  delicacy,  ~ 
rapidity,  and  elegance,  .which,  considering  the  extreme 
brittleness  of  the  article,  is  altogether  astonishing.  Nor 
is  this  the  only  department  assigned  to  a  separate  class 
of  workmen.  On  the  contrary,  the  division  of  labour 
is  carried  to  a  very  great  extent  in  the  porcelain  manu- 
factory. Every  separate  operation,  however  minute, 
is  done  respectively  by  different  persons ;  and  a  single 
cup  runs  with  expedition  from  one  to  another,  till,  be- 
fore it  is  finished,  it  has  passed  through  the  hands  of 
no  fewer  than  seventy  individuals. 

The  Chinese,  for  many  ages,  used  only  white  porcsv  B|ue  pone- 
lain,  which  were  first  superseded  by  blue,  and  soon  af*  lain, 
terwards  every  variety  and  shade  of  colour  was  intro- 
duced. The  blue,  it  is  supposed,  they  originally  pre- 
pared from  a  species  of  lapis  lazuli,  which,  previous  to 
being  used,  was  calcined,  and  reduced  to  a  powder  of 
the  greatest  fineness.  But  as  Britain  can  supply  them 
with  the  smalt  at  a  cheaper  rate  than  they  can  prepare 
it,  they  obtain  the  article  from  this  country.  The  fine 
deep  blue,  by  which  the  most  ancient  china-ware  was 
characterised,  and  which  is.  so  much  valued  by  the  cu- 
rious, is  now  no'  longer  to  be  seen*  The  art  of  making 
it,  indeed,  seems  to  be  entirely  lost ;  though  it  is  sup- 
posed to  have  been  obtained  from  the  oxyd  of  cobalt, 
(with  other  minor  preparations ;)  a  mineral  which  may 
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Porcrialn.  be  found  in  various  puts  of  China  and  of  the  East  riateof  tin.    This  beautiful  colour,  however,  is  now  Ftae^ 
—  ~r  —'  Nor  ia  this  the  only  art  in  the  department  of  painting  comparatively  little  used,  as  it  is  apt  to  change  from 
which,  though  once  fully  understood,  the  Chinese  have  the  great  heat  necessary  to  bake  the  vessel  after  it  is 
now  altogether  forgotten;  and  while  it  may  be  affirmed,  applied.    Violet  results  from  the  application  of  the 
with  much  truth,  that  while  the  manufacture  of  por-  same  substances  with  a  larger  quantity  of  oxyd  of  lead, 
celain  in  China  has  not  improved  in  the  smallest  de-  '  Rose  red  is  produced  by  the  oxyd  of  iron,  highly  oxy- 
gree  these  last  five  centuries,  it  has,  in  some  respects,  dized  by  the  action  of  nitric  acid.    For  this  purpose, 
•entirely  deteriorated.    In  addition  to  the  loss  of  the  the  purest  iron  is  dissolved  in  strong  nitric  add ;  and 
'knowledge  of  producing  the  fine  deep  blue,  as  just  men-  the  solution  thus  obtained  must  be  allowed  to  stand 
Magic  portioned,  the  art  of  making  the  magic  porcelains  has  also  till  it  is  perfectly  clear.    Then  add  a  solution  of  the 
eetaina.       entirely  disappeared.    These  magic  porcelains  exhibit  .carbonate  of  potash,  till  the  whole  of  the  ozyd  of  iron 
their  colour  and  their  devices  only  when  filled  with  .is  precipitated.    This  precipitate  must  now  be  washed 
"  water,  sand  were  thus  regarded  as  the  most  curious  and  carefully  with  hot  water,  and  the  last  washing  drawn 
romantic  specimens  of  the  art  td  which  they  belonged,  off  by  heat,  raised  almost  to  redness,— which  will  expel 
Though  the  mode  in  which  they  were  manufactured  the  carbonic  acid.    The  oxyd,  after  this  operation,  will 
cannot  now  be  described  with  accuracy,  the  following  have  assumed  a  fine  red  colour,  and  be  fit  for  applica- 
has  been  conjectured  as'  not  very  remote  from  the  tion.    The  white  ozyd  of  antimony,  with  ozyd  of  lewd 
truth.    The  first  requisite,  which  was  quite  indiapen-  and  silex,  is  employed  to  give  a  yellow  colour.    Blue, 
sable,  was  that  the  vessel  be  extremely  thin,  so  that  as  formerly  hinted*  is  produced  from  ozyd  of  cobalt ; 
the  figures  to  be  formed  might  be  sufficiently  clear  and  green  from  ozyd  of  copper;  brown  from  various  pro- 
perceptible.     After  the  vessel  had  been  baked,  (a  pro-  portions  of  manganese,  copper,  and'  iron  mixed.    The 
cess  soon  to  be  described,)  the  figures,  which  were  most-  colours  thus  obtained  are  applied  to  the  surface  of  por- 
ly  fish,  as  these  cdrresponded  best  with  the  water,  must  celain  by  means  of  fluxes  or  enamels,  more  fusible  than 
be  formed  on  the  inside ;  and  after  the  colour  has  had  the  matter  of  the  porcelain.    "  The  flux  generally  eni- 
time  to  dry,  a  second  extremely  thin  coat,  of  the  same  ployed  to  fix  the  colouring  matter,"  says  a  celebrated 
substance  of  which  the  vessel  was  constructed,  must  chemist,  "  is  either  a  mixture  of  vitrified  oxyd  of  lead 
•be  inserted  on  the  inside,  and  varnished.    The  fish,  or  and  silex  or  borax,  or  sometimes  a  mizture  of  all  these, 
whatever  is  the  device,  will  now,  it  is  evident,  be  bu-  By  promoting  the  fusion  of  the  metallic  oxyd,  it  causes 
ried  between  the  two  coats  of  the  ware  of  which  the  it  to  adhere  at  a  lower  heat  than  that  by  which  it  might 
vessel  is  made.    All  that  now  remains  to  be  done,  is  be  decomposed,  and  the  colour  changed ;  it  also  serves 
to  grind  the  outside  of  the  vessel  as  close  to  the  figures  as  a  medium  of  union  with  the  matter  of  the  porcelain, 
as  possible-— to  varnish  it  again— to  subject  it  a  second  and  renders  the  surface  more  smooth.    The  method 
time  to  the  furnace ;  and  though,  after  the  operation,  of  applying  it  is  either  to  mix  the  metallic  oxyd,  or 
the  figures  and  embellishments  will  not  be  at  all  per-  mizture  of  oxyds,  which  is  to  give  the  colour,  with  the 
ceptible,  yet,  so  soon  as  the  vessel  is  filled  with  water,  materials  of  the  flux,  the  whole  being  reduced  to  an 
they  will  all  at  once  be  rendered  clear  and  distinct  to  impalpable  powder,  which  is  made  into  a  thick  liquid, 
a  degree  scarcely  credible.    This  beautiful  art  it  has  with  gum  water  or  with  a  volatile  oil,  and  applied  by 
been  attempted  of  late  years  to  revive ;  but  as  the  pains  a  pencil  to  the  surface  of  the  unglased  porcelain ;  or 
and  delicacy  required  are  so  extremely  great,  and  as  the  colouring  matter  and  the  matter  of  the  flux  are 
■  the  Chinese  seem  not  now  to  be  characterised  by  the  fused  together,  and  the  enamel  tijus  formed  being  re- 
same  ingenuity  or  dexterity  as  in  former  sges,  these  duced  to  a  fine  powder,  is  applied  in  a  similar  manner, 
attempts  have  hitherto  been  wonderfully  unsuccessful.  The  first  mode  is  generally  employed  with  those  co- 
Patatuig.        Jt  may  here  be  mentioned  with  propriety  that,  lours  which  are  liable  to  be  altered  by  heat."    The 
though  the  painting  of  porcelain  is  distributed  among  common  kinds  of  porcelain,  it  may  be  remarked,  are 
a  great  variety  of  workmen,  each  having  his  own  de-  painted  by  means  of  copperplate  prints,  which,  how- 
partment,  this  art  has  not  attained  to  any  eminence  or  ever,  are  more  used  in  common  earthen- ware  than  in 
perfection  in  the  east    With  the  exception  of  flowers  porcelain, 
and  landscapes,  which,  though  never  remarkably  ele-        But  painted  figures  and  embellishments  are  not  thestasp^ 
gant,  are  yet  pretty  correct  and  beautiful,  the  other  only  ornaments  by  which  the  porcelain  of  the  Chinese 
species  of  minting  are  total  failures,  deficient  both  in  is  distinguished.    That  celebrated  and  ingenious  people 
design  and  execution,  and  such  as  would  bring  dis-  stamp  or  imprint  a  great  variety  of  figures  on  the  sur- 
grace  on  the  merest  tyro  in  the  art  in  this  quarter  of  face  of  vessels  of  white  porcelain,  though  the  surface 
the  world.    If  the  Chinese,  however,  do  not  excel  in  be  quite  smooth  and  the  vessels  extremely  thin.    The 
painting,  the  colours  which  they  use  are  prepared  with  mode  in  which  this  operation  is  performed  is  the  fol- 
a  degree  of  niceness  and  skill,  of  which  there  is  yet  no  lowing :  A  vase  of  the  finest  materials,  and  as  thin  ta 
instance  in  Europe,  and  are  indeed  so  lively  and  bril-  possible,  is  constructed ;  and  when  it  has  been  polished 
liant,  as  to  challenge  all  rivalry.  on  the  wheel,  both  inside  and  out,  they  insert  into  it  a 
How  the        Tht  different  colours  by  which  the  Chinese  porce-  stamp  of  nearly  its  own  shape  and  dimensions,  but  cut 
colours  are  Jain  is  distinguished,  are  made  from  the  oxyds  of  dif-  with  such  figures  as  they  wish  the  newly  formed  vase 
obtained,    fe^nt  metals,  with  other  slight  ingredients  prepared  to  assume.    They  next  press  down  this  stamp  so  firm- 
-  and  amalgamated  in  a  way  which,  as  just  remarked,  ly,  that  the  moist  vessel  receives,  in  the  most  perfect 
we  cannot  successfully  imitate  or  understand.    On  this  way,  the  impression  thus  communicated ;  ana  if  in 
•curious  subject,  almost  the  only  information  we  possess  consequence  of  this  pressure,  the  shape  of  the  new 
is  derived  from  Clouet  and  Brongniart.    (Vide  Philo-  vessel  be  injured,  they  have  merely  to  apply  it  to  the 
sopkical  Magazmef  voL  vii.  p.  i.  and  Nicholson's  Jour-  wheel  again  to  restore  it    After  having  polished  and 
nalt  vol.  iii.  p.  101.)    The  following  brief  sketch  will,  finished  it  as  nearly  as  possible,  the  only  other  step  is 
we  fear,  afford  the  reader  but  a  faint  idea  of  the  im-  to  cover  it  within  and  without  with  the  finest  white 
portent  art  in  question.    Carmine  red  is  obtained  from  varnish ;  and  this  varnish,  while  it  occupies  all  the 
Ahe  purple  precipitate  of  the  solution  of  gold  by  mu-  cavities  which  the  stamp  had  made,  and  renders  the 
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ctUUv  surface  perfectly  smooth,  gives  at  the  same  time  a 
V""~  darkisfc  hoc  and  aspect  to  the  figures  in  proportion  to 
the  quantity  of  it  required  in  filling  them  up ;  so  that 
the  whole  device  is  as  clearly  seen  and  as  exquisitely 
shaded  as  if  the  figures  had  been  carefully  painted  on 
the  outside.  This  method  of  stamping  poroeiatn,  though 
simple)  b**  not  yet  been  tried  in  Europe ;  nor  has  the* 
following  department  of  this  art,  though  equally  sim- 

•bl«J     P*e*  ^3cen  emr"et*  on  *ny  where  but  in  the  east.     The 

tlaio.  kati<l  to*  which  we  allude  is  the  marbled  porcelain, 
tailed  by  the  Chinese  toou+tcki.  The  vase  after  being5 
fanned,  baked,  and  polished,  is  covered  over,  not  with 
the  common  varnish,  but  with  a  sort  of  coarse  agates, 
calcined  to  a  white  powder,  and  separated  from  the 
grosser  parts  by  means  of  water.  The  powder,  reduced 
by  water  to  about  the  consistence  of  cream,  is  the  var- 
nish used  ;n  this  operation.  And  the  great  peculiarity 
of  this  kind  of  porcelain  is,  that  this  varnish  does  not 
spread  over  the  -  vessel  in  equal  portions,  but  runs  m 
ridges  and  veins;  thus  forming,  though  accidentally, 
the  most  curious  and  romantic  figures,  and  often  exhi- 
biting a  species  of  mosaic  work  of  the  most  exquisite 
kind ;  figures  which,  instead  of  seeming  the  result  of 
accident,  appear  to  have  been  formed  and  elaborated 
by  the  moat  correct  taste  and  the  highest  ingenuity. 
Oar  crystal,  it  haa  been  conjectured,  would  answer 
the  same  purpose  as  these  coarse  agates ;  and  as  the 
preparation  is  simple,  the  art  could  without  difficulty 
be  carried  into  execution  in  Europe.  Of  these  vessels, 
the  ground  is  generally  white,  though  sometimes  blue ; 
and  the  only  difference  in  the  preparation  is  this,  that 
the  vessels  require  two  coats  instead  of  one  of  the  agate 
oil,  and  that  before  the  second  coat  is  applied,  the  blue 
colour  must  be  imparted  to  them  by  immersing  them 
in  blue  varnish. 

ding.  In  addition  to  painting,  porcelain  is  frequently  orna- 
mented with  gilding ;  a  process  performed  in  a  way 
similar  to  painting.  The  precipitate  of  gold,  from  its 
solution,  is  ground  up  with  the  oil  of  turpentine  and  a 
small  quantity  of  the  flux.  With  this  preparation,  the 
parts  of  the  vessel  to  be  gilt  are  covered ;  and  are  in 
this  state  pat  into  the  furnace  as  in  painting.  The  fire 
causes  the  oxygen  to  fly  off,  the  gold  being  left  in  its 
metallic  form,  firmly  adhering  to.  the  porcelain.  It 
now  requires  merely  to  be  varnished ;  after  which  it 
assumes  a  rich,  glossy,  lively  appearance.  Platina  is 
used  in  a  similar  way. 

nith-  The  only  thing  now  that  requires  to  be  done  with 
the  porcelain,  ere  it  be  carried  to  the  furnace,  is  oiling 
or  varnishing ;  an  operation  of  considerable  delicacy, 
inasmuch  as  the  varnish  must  be  applied  equally,  and 
as  if  it  exceed  or  fall  under  a  certain  quantity,  the  ves- 
sel is  completely  spoiled ;  and  this  quantity  must  be. 
great  or  small  according  to  circumstances ;  that  is,  ac- 
cording to  the  quality  of  the  work,  or  their  colour,  or 
.  the  colour  of  the  figures  and  devices  with  which  they 
are  adorned.  Of  the  oils  of  which  the  Chinese  make 
their  varnish,  we  have  already  spoken.  These  oils 
they  mix  together  with  great  caution  and  delicacy;  and, 
with  an  almost  endless  variety  of  other  slight  ingre- 
dients, form  with  them  varnishes  of  every  hue  and 
every  degree  of  fineness  and  elegance.  The  Chinese, 
though  they  have  not  for  centuries  made  any  real  im- 
provement in  the  art  of  porcelain  manufacture,  have 
recently  discovered  a  new  varnish  of  a  brown  goldish 
appearance;  much  esteemed,  probably  on  account  of 
its  novelty.  This  varnish  is  made  of  a  common  yellow 
tsrth,  which  they  dissolve  in  water,  and  of  which,  al~ 
lowing  the  coarsest  residuum  to  be  thrown  out  as  re- 
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ruse,  they  make  us*  only  of  the  purest  and  finest  parts.  Porcelain. 
This,  which  is  first  in  the  form  of  a  soft  paste,  and  w^v^*' 
which  is  afterwards  dissolved  by  a  new  admixture  of 
water,  is  mixed,  before  it  can  be  used,  with  the  com- 
mon varnish,  and  other  subordinate  ingredients, 'in  just 
proportions.    This* varnish  is  applied  by  immersing 
the  vessels  in  it ;  they  are  then  removed  to  the  oven ; 
and  the  baking  gives  the  most  beautiful  brightness  to 
the  colour. 

After  the  porcelain  has  received,  in  the  way  described  Baking. 
above,  its  proper  shape,  ornaments,  and  colour,  it  re- 
quires only  to  be  baked  to  complete  the  whole  opera- 
tion. The  ovens,  in  which  the  baking  takes  place,  are 
formed  of  three  kinds  of  earth ;  one  yellow  and  com- 
mon ;  the  remaining  two  scarce,  one  of  them  called 
lnutou,  a  strong  stiff  earth,  the  other  youtou,  oily. 
These  ovens  are  about  two  fathoms  in  height  and  four 
in  breadth,  and  their  roof  and  wall  are  so  thick  and 
impervious,  that  even  when  the  furnace  is  at  the  hottest, 
a  person  may  place  his  hands  on  them  with  impunity. 
The  dome  or  roof  is  shaped  like  a  tunnel,  with  a  large 
aperture  at  the  top,  and  five  smaller  ones  around,  to 
allow  the  smoke  and  flames  to  escape.  In  each  of  the 
furnaces  there  is  a  long  vestibule  or  porch  for  convey- 
ing air,  which  answers  instead  of  bellows.  When  the 
fire  is  lighted,  every  entrance  to  the  furnace  is  dosed, 
with  the  exception  of  this  vestibule,  and  of  a  small 
aperture  of  a  foot  in  length,  but  very  narrow,  for  the 
admission  of  wood,  of  which  the  fire  is  formed,  and 
which  two  men,  who  release  each  other  alternately, 
continue  throwing  in  without  intermission.  Every 
piece  of  porcelain  is  inclosed  in  a  separate  case,  called 
in  Europe  saggars,  ere  it  be  put  into  the  furnace.  The 
bottom  of  these  cases  is  covered  with  a  layer  of  fine 
sand,  which  is  sprinkled  over  with  the  powder  of  the 
kaolin,  to  prevent  the  sand  from  adhering  to  the  body 
of  the  vessel.  These  cases  are  arranged  in  files,  the 
bottom  of  the  one  forming  the  cover  of  the  other,  so 
that  the  porcelain  may  not  be  subjected  to  the  too  di- 
rect action  of  the  heat  And  the  difficulty  at  this  step 
of  the  progress  is,  that  they  be  so  arranged,  and  the 
fire  so  managed,  that  the  flame  may  have  a  free  passage, 
and  insinuate  itself  equally  in  every  quarter  of  the  fur- 
nace. To  know  when  the  porcelain  is  fully  baked, 
the  workmen  open  a  small  aperture,  and  with  a  pair 
of  tongs  take  off  one  of  the  covers  of  the  cases ;  and  if 
the  colour  of  the  porcelain  exhibit  a  bright  lustre,  and 
if  all  the  piles  seem  equally  inflamed,  the  coction  is  re- 
garded as  sufficient ;  and  the  fire  being  discontinued, 
the  furnace  is  allowed  to  cool  gradually  before  it  is 
opened.  Some  species  of  porcelain  are  painted  twice, 
and  after  having  heen  in  the  oven  just  described,  they 
are  baked  a  second  time  in  a  smaller  oven.  Here  they 
require  no  cases,  the  oven  itself  serving  that  purpose, 
being  about  a  foot.high  and  half  a  foot  broad  ;  and  the 
object  of  this  second  baking  (which  takes  place  chiefly 
with  tea-cups,  and  other  similar  elegant  vessels)  is 
either  to  render  the  lustre  of  the  colours  more  brilliant, 
or  sometimes,  by  covering  them  with  colours*  to  remove 
blemishes  which  have  taken  place  in  some  former  stage 
of  the  process. 

On  the  operation  of  baking  depend  the  nature  and  Vitriflca. 
characteristics  of  the  porcelain  manufactures.    It  islion- 
not  at  all  difficult  to  procure  earths  and  other  ingre- 
dients that  will  exhibit  nearly  all  the  appearances  of* 
porcelain,  ere  k  be  subjected  to  the  fire ;  but  the  great 
and  distinctive  property  of  porcelain  is  its  semi- vitri- 
fication, to  which  it  owes  its  lustre  and  transparency ; 
a  result  which  has  not  yet  been  satisfactorily  attained 
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Porcelain.  w|th  any  other  substances,  but  those  of  which  the  Chinese 
'  form  their  celebrated  manufacture.  M.  Reaumur  was 
the  first  who  examined  this  subject  scientifically.  He 
analyzed  the  Chinese  and  European  porcelains;  he 
tried  to  ascertain  their  real  and  inherent  qualities  by 
the  action  of  heat ;  and  the  result  .of  his  experiments 
was,  that  the  properties  of  the  two  manufactures  were 
essentially  different ;  that  European  porcelain,  when 
subjected  to  the  fire,  underwent  perfect  fusion ;  that 


porcelain  manufacture  of  the  east ;  though  probably,  Porou 
even  allowing  we  have  the  materials,  centuries  may  ?"** 
elapse  ere  our  workmen  attain  to  that  surprising  degree 
of  delicacy,  ingenuity,  and  accuracy,  in  conducting  the 
different  steps  of  the  progress,  for  which  the  Chinese 
labourers  have,  for  time  immemorial,  been  so  celebrated; 
and  without  which  all  the  other  advantages  we  possess 
can  be  of  no  avail. 

The  foregoing  discussions,  however,  have  had  a  re- 


Porisms. 


the  eastern  porcelain  was  unaltered  by  the  fire,  and  ference  almost  entirely  to  the  porcelain  of  the  .Chinese, 
was  a  half-vitrified  substance,  in  a  middle  state  between  and  to  the  art  of  manufacturing  it  as  practised  by  that 
the  common  baken  earthenware  of  vulgar  manufac-  ancient  and  celebrated  people.  European  porcelains, 
tures,  and  true  glass.  Other  philosophers  have  since  and  the  ingredients  of  which  they  are  made,  have  been 
made  this  subject  the  object  of  scientific  investigation,  mentioned  but  collaterally,  and  as  by  no  means  ex- 
particularly  the  late  Mr.  Wedgewood,  though  the  result  hausting  the  subject.  The  materials  in  this  portion  of 
of  his  experiments  was  not  exactly  the  same  as  those  of  the  world  being  naturally  different  substances,  and  ex- 
Reaumur.  Mr.  Wedgewood  ascertained  the  fusibility  of  hibiting  different  features  from  those  of  China  (though 
most  of  the  European  porcelains ;  that  several  kinds  they  are  not  widely  different  in  inherent  radical  pro- 
manufactured  in  England  underwent  perfect  vitrifica-  perties)  necessarily  undergo  a  process  of  preparation 
tion  at  temperatures  from  90°  of  his  scale  to  120°  ;  that  and  management  considerably  dissimilar  from  those 
one  kind,  manufactured  at  Bristol,  showed  no  symptoms  that  obtain  in  the  east  For  this  reason,  and  because 
of  vitrification  at  135° ;  and  that  the  Dresden  porcelain  every  kind  of  porcelain  manufactured  in  Europe,  par- 
was  still  more  obstinate  in  resisting  the  heat  He  also  ticularly  what  is  denominated  soft  porcelain,  are  in 
ascertained  that  common  Chinese  porcelain  did  not  every  respect  so  analogous  to  pottery  (of  which  indeed 
vitrify  completely  by  any  heat,  but  began  to  soften  at  they  may  be  regarded  a  species)  both  in  internal  in- 
120°,  and  at  156°  became  so  soft  as  to  lose  their  shape ;  gradients,  and  in  the  mode  in  which  they  are  formed, 
that  the  real  King-te-tching  porcelain  did  not  soften  in  baked,  glazed,  and  printed,  that  we  beg  leave  to  refer 
any  heat  that  could  be  applied ;  but  that,  on  the  con-  our  refers  to  that  article  for  suitable  information  on 
trary,  its  internal  substance,  entirely  unaltered,  still  re-  this  subject. 

tained  its  granular  texture. — In  a  former  part  of  this  For  Reaumur's  articles  on  this  subject,  see  Memoir** 

article,  it.  was  mentioned  that  earths  have  recently  de  VAcadimie  de&  Sciences,  1727—1729;  for  Scheffer's, 

been  discovered  in  different  parts  of  Europe,  possessing  Swedish  Transactions,  1753;  for  Guettard's,  M6m.  de 

similar  properties  as  those  of  China ;  and  hence  that  I' Acad,  des  Sciences,  1 765.    See  Macquer's  Chemical  Die- 

our  European  .  porcelain  has  of  late  attained  to  very  tionary ;  Nicholson's  Journal*  vols.  iii.  xii. ;  P/riloso- 

cpnsiderable  perfection.     The  true  and  real  porcelain  phical  Magazine,  vol.  iii. ;  Annals  of  Philosophy,  vol. 

seems  to  be  formed  when  the  fusible  part  requires  the  iii.;  Murray's  System  of  Chemistry,  vol.  iii.     See  also  in 


greatest  degree  of  heat  for  that  purpose.  This  is  the 
case  with  the  petuntse  of  the  Chinese,  which  is  allowed 
to  be  similar  to,  if  not  the  same  as  the  feldspar  of  Corn- 
wall. The  other  ingredient,  to  which  the  porcelain 
mass  owes  its  ductility,  is  called  porcelain-clay  or 
earth,  which  is  a  substance  composed  of  alumina  and 
silex,  in  various  proportions,  and  which  corresponds  in 
no  inconsiderable  degree  with  the  kaolin  of  the  east 
In  Europe,  the  substance  known  by  the  name  of  soap- 
rock  or  steatite,  is  employed  with  the  kaolin  or  porce- 
lain clay,  with  the  view  of  giving  firmness  to  the  in- 
fusible part  of  the  manufacture. — Such  being  our  ad- 
vantages, we  may  hope  soon  to  rival  the  celebrated 


this  work  the  articles  Pottery  and  Wedgewood.  (&) 
PORCHESTER,  a  village  of  England,  in  Hamp- 
shire, is  about  a  mile  long,  extending,  along  the  road 
towards  Fareham.  It  is  celebrated  chiefly  for  its  an- 
cient castle,  built  on  a  neck  of  land  in  the  middle  of 
Portsmouth  harbour,  and  consisting  of  a  series  of  walls 
and  towers,  covering  an  area  of  about  five  acres.  It 
served  during  the  late  war  as  a  prison  for  between 
3000  and  5000  prisoners.  The  castle  exhibits  speci- 
mens of  Roman,  Saxon,  and  Norman  architecture,  and 
it  seems  to  have  been  in  the  possession  of  the  Roman 
General  Vespasian.  A  full  account  of  it  will  be  found 
in  the  Beauties  of  England  and  Wales,  vol.  vi.  p.  303. 


PORISMS.* 


x  orisms  are  a  species  of  proposition  in  geometry  much' 
employed  by  the  ancients :  they  appear  to  haVe  been 
highly  valued,  and  to  have  assisted  them  greatly  in 
their  geometrical  researches.  The  name  is  almost  all 
that  remains  to  us  of  their  labours,  and  although,  from 
the  singularly  curious  nature  of  the  subject,  and  the 
facilities  they  afford  in  the  cultivation  of  every  branch 
of  geometrical  science,  it  is  improbable  that  the  sub- 
ject should  have  occupied  the  attention  of  only  a  single 
author,  yet  we  are  acquainted  with  but  one  geometer 
among  the  ancients  who  composed  a  work  expressly 
tin  the  subject,  and,  unfortunately  for  the  science,  the 
whole  of  that  work  is  lost,  if  we  except  a  small  frag- 


ment preserved  by  Pappus,  in  such  an  imperfect  man-  Por*c* 
ner,  as  almost  to  have  rendered  hopeless  any  divination  -*^ 
of  its  meaning.  The  three  books  on  Porisms,  by  the 
author  of  the  Elements  of  Geometry,  form  the  only  work 
expressly  devoted  to  this  subject,  whose  title  has  been 
handed  down  to  us ;  and  even  the  meaning  of  the  word 
Porisrq  was  involved  in  considerable  obscurity.  Pap- 
pus Alexandrinus,  through  whom  alone  we  derive  any 
information  on  this  subject,  has  given  two  definitions 
of  the  word  Porism  ;  the  first  he  blames  as  insufficient, 
because  it  might  include  some  loci,  and  the  second, 
which  he  adopts,  is  so  general  and  indefinite,  as  to  con- 
vey to  us  no  precise  knowledge  of  their  nature. 


*     The  Editor  has  been  indebted  for  this  interesting  article  to  Charles  Babbage,  Esq.  F.R.8.  L.  and  E.  &c 


P  O  R I  S  M  s.  ior 

in*  In  the  abstract  he  has  given  of  the  labours  of  those,  has  been  rewarded  by  complete  success.  Dr.  Robert  Ponsm*. 
who  preceded  him,  he  has  mentioned  the  three*  books  Simson  has  described  the  progress  he  made  in  this  *  ~ 
on  Porisms  by  Euclid,  and  has  given  thirty-eight  geo-  subject!  in  a  way  which  cannot  fail  to  interest  the  at- 
metrical  propositions,  of  no  very  considerable  difficulty,  tention  of  those  who  have  devoted  even  a  small  portion 
as  useful  for  the  comprehension  of  the  work  itself,  of  their  time  to  geometrical  inquiries.  "  Postquam 
These,  together  with  the  imperfect  definition,  and  an  vero  apud  Pappum  legeram  porismata  Euclidis  collec- 
example  of  a  poriam  which  refers  to  a  figure  that  is  t  ion  em*  Msse  artificiosissimam  multarum  rerum,  quae 
lost,  and  which  is  so  remarkably  confused  as  almost  to  spectant  ad  analysin  difficiliorum  et  generalium  proble- 
render  its  reconstruction  impossible,  are  all  the  data  matum,  magno  desiderio  tenebar,  aliquid  de  lis  cogno- 
that  remained.  From  these  materials  modern  geome-  scendi ;  quare  seepius  et  multiB  variisque  viis  turn  Pappi 
ters  have  attempted  to  restore  the  work  of  Euclid  ;  and  propositionem  generalem  mancam  et  imperfectam,  turn 
although  the  task  is  one  of  extreme  difficulty,  yet,  when  prim  una,  lib.  1.  Porisma  quod  solum  ex  omnibus  in  Un- 
executed, a  very  probable  estimate  may  be  formed  of  bus  libris  integrum  adhuc  manet,  intelligere  et  resti- 
its  resemblance  to  the  original.  tuere  conabar;  frustra  tamen,  nihil  enim  proficiebam. 

Albert  Girard,  in  a  work  on  trigonometry,  printed  Cumque  cogitationes  de  hac  re  multum  mihi  temporis 
at  the  Hague  in  1629*  mentions  the  lost  books  of  po-  consumpserint,  atque  molestae  admodum  evaserint, 
risihs,  and  says  that  he  had  made  a  restoration  of  them :  firmiter  animum  jnduxi  heec  nunquam  imposterum  in- 
and  again,  in  an  edition  of  the  works  of  Stevinus,  *  he  vestigare;  prasertim  cum  optimus  geometra  Halleius 
declares  that  be  had  reinvented  the  porisms  of  Euclid,  spem  omnem  de  iis  intelligendis  abjecisset.  Unde 
and  intended  shortly  to  publish  them.  Unfortunately  quoties  mente  occurrebant,  toties  eas  arcebam.  Postea 
he  died  before  this  intention  was  accomplished.  As  tamen  accidit,  ut  improvidum  et  propositi  immemorem 
the  works  of  Stevinus  were  printed  by  his  widow  after  invaserint,  meque  detinuerint  donee  tandem  lux  quae- 
his  death,  possibly  the  manuscript  may  still  exist  in  dam  effulserit,  quae  spem  mihi  faciebat  inveniendi  sal- 
some  of  the  libraries  in  Holland.  From  the  subsequent  tern  Pappi  propositionem  generalem,  quam  quidem 
discoveries  of  Dr.  Simson,  however,  it  appears  that  the  multa  investigatione  tandem  restitui. 
idea  which  Girard  had  of  the  species  of  propositions  to  "Descriptio  autem  quam  tradit  (Pappus J  porismatum 
which  he  annexed  the  name  of  porisms,  was  by  no  adeo  brevis  est  et  obscura,  et  injuria  temporis  aut  aliter 
means  the  same  as  that  which  the  former  writer  has  so  vitiate,  ut  nisi  Deus  benigne  animum  et  vires  dederit 
ably  proved  to  have  been  attached  to  it  by  the  ancient  in  ea  pertinaciter  inquirere,  in  perpetuum  forsan  geo- 
geometers.  metris  latuisset."    Simsoni  Opera  Reliqua,  p.  513. 

After  Girard,  the  next  attempt  to  explain  the  nature        Dr.  Trail,  in  his  life  of  Simson,  gives  the  following 
of  porisms  was  made  by  Bullialdus ;  t  but  this  seems    account  of  the  discovery. 

to  have  been  derived  from  a  communication  with  Fer-  "  Dr.  Simson  maintained  for  some  time  his  resolu-. 
mat,  to  which  distinguished  mathematician  we  must  tion  of  abstaining  from  all  attempts  at  the  rediscovery 
now  advert.  Amongst  his  posthumous  works  {is  a  short  of  porisms;  but  happening  one  day  to  be  walking 
paper,  entitled,  "  Porismatum  Euclidasorum  renovata  with  some  friends  on  the  banks  of  the  river  Clyde  at' 
doctrina,"  from  which  it  appears  that  he  had  approach-  Glasgow,  and  by  accident  being  left  behind  his  corn- 
ed nearer  than  any  of  his  predecessors  to  the  true  pany,  he  inadvertently  fell  into  a  reverie  respecting 
meaning  of  this  class  of  propositions;  and,  in  fact,  se-    porisms. 

veral  of  those  with  which  he  illustrates  his  view  of  the        "  Some  new  ideas  struck  his  mind,  and  with  his  chalk 
subject  are  in  reality  porisms :  but  he  did  not  arrive  at    having  drawn  some  lines  on  an  adjoining  tree,  at  that 
any  definition  which  should  clearly  separate  porisms    moment,  for  the  first  time,  he  acquired  a  just  notion  of. 
from  local  theorems,  nor  did  he  even  conjecture  that    one  of  Euclid's  porisms."  § 

there  existed  some  peculiar  mode  of  analysis  by  which  The  first  publication  of  Simson  on  this  subject,  was 
such  propositions  might  be  discovered,  nor  attempt  to  a  paper  inserted  in  the  Philosophical  Transactions  for . 
restore  any  of  those  of  Euclid;  his  promised  restoration  the  year  1723;  it  was  not,  however,  until  after  his 
of  the  whole  of  the  three  books  never  having  been  death,  that  the  whole  of  his  investigations  were  made 
published.  public  in  the  posthumous  edition  of  his  works,  for 

Dr.  Halley,  who  possessed  an  extensive  and  profound  which  the  mathematical  world  is  indebted  to  the  muni- 
acquaintance  with  the  ancient  geometry,  made  some  licence  of  the  late  Earl  Stanhope.  Some  few  years 
attempts  to  decypber  the  enunciation  of  the  porism  after,  this  subject  attracted  the  attention  of  Mr.  Play- 
given  by  Pappus.  He  had  successfully  restored  the  8th  fair,  who  has  given  a  most  philosophical  account  of  the 
book  of  the  conies  of  Appollonius,  and  the  two  books  origin  of  this  class  of  propositions,  and  has  removed 
of  the  same  author,  Lk  Sectione  Spatii;  and  had  whatever  obscurity  remained  attached  to  them.  The 
achieved  a  still  more  difficult  labour,  that  of  translating  paper  in  which  his  views  are  explained,  is  indeed  a 
from  the  Arabic  (a  language  with  which  he  was  un-  model  of  that  peculiarly  beautiful  style  of  writing  for 
acquainted)  the  work  of  Apollonius  De  Sectione  JKo-  which  he  was  so  justly  celebrated,  and  which  is  un- 
tionis;  yet' he  was  baffled  by  the  obscurity  which  per-  fortunately  so  rarely  met  with  in  the  literary  produc- 
vaded  the  mutilated  description  of  Pappus,  and  ob-    tions  of  mathematicians. 

serves,  "  Haetenus  Porismatum  descriptio  nee  mihi        In  the  geometrical  explanation  of  porisms,  we  shall 
intellecta  nee  lectori  profutura."  avail  ourselves  of  the  light  which  he  has  thrown  on 

.  The  failure  of  all  who  preceded  in  elucidating  this    the  subject,  and  then  endeavour  to  supply  those  obser- 
obscure  subject,  as  well  as  the  high  rank  which  Pappus    vations  which  he  promised  respecting  their  algebraical 
assigned  to  these  propositions,  seems  to  have  stimu-    investigation, 
lated  the  curiosity  of  one  whose  unabated  perseverance       The- definition  of  porisms  which  Simson  has  given, 

*  (Euvres  de  Simon  Stevin,  par  A.  Girard.    Lugd.  Bat.  1634. 

t  Exeidtatienes  Geometries.     Parisiis,  1667. 

X  Fertaat  Opera  Varia,p.  116.    Tolas*,  1679. 

§  Trantactiont  of  the  Royal  Society  of  Edinburgh,  1793,  vol.  iii. 
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Porisms,    is  unquestionably  rather  obscure ;  and '  without  an  ex-    ed,  and  the  elegance  which  they  introduced  into  them ;    P«ria 
ample  of  one  of  these  propositions,  it  is  by  no  means    and  partaking  in  tome  measure  of  the  nature  of  prob-  wJ 
easy  to  comprehend  its  meaning:    it  appears  there-    lerns,  as  welt  as  of  theorems,  they  formed  an:  interme- 
fore  preferable  to  postpone  the  explanation   of  the    diate  class  of  proposition*  of  ^reat  importance;  to  which, 
term   until   the  reader  is  made  acquainted  with  the,   when  enunciated  in  a  peculiar  manner,  -  the  name  of 
thing.     The  ancient  geometers  examined  every  prob-    porisms  was  attached., 

lem  on  which  tbey  bestowed  their  attention^frith  the .  .  As.  an  example  of  the  manner  in  which  a  poriem 
most  minute  scrutiny:  unacquainted  with  the  com-  might  be  discovered,  we  shall  consider  the  following 
prehensive   generalization   which    is   introduced   into    problem. 

every  geometrical  problem  by  the  application  of  alge-        A  circle  ABC,  Plate  CCCCLV1I.  (Fig.  l.)a  straight  pLatt 
bra,  they  carefully  inquired  into  every  separate  case    line  DE,  and  a  point  F,  being  given  in  position,  to  find  a  ccciw 
that  could  cause  any  change  in  the  magnitude  or  rela-    point  Gin  the  straight  line  DE,  such  that  GF,  the  line  ±>g  i 
tive  position  of  the  data,  fearful  lest  that  mode  of  so-    drawn  from  it  to  the  given  point,  shall  be  equal  to  GB, 
lution  they  had  contrived  for  it  in  one  case,  might  not    the  line  drawn  from  it  touching  the  given  circle, 
equally  apply  to  others.     Such  a  laborious  course  of       Suppose  the  point  6  to  be  found,  and  OB  to  be 
inquiry,  although  adverse  to  rapid  advancement,  was    drawn  touching  the  circle  ABC  in  B ;  let  H  be  the 
well   calculated   to  make  them   perfectly   acquainted    centre  of  the  circle  ABC ;  join  HB,  and  let  HD  be 
with  every  thing  remarkable  which  the  solution  of  the    perpendicular  to  DE  ;  and  from  D  draw  DL,  touch- 
problem  could  present;    and  it  must  soon  have  occur*    ing  the  circle  ABC  in  L,  and  join  HL.     Also,  from  the 
red  to  them,  that  in  many  cases  the  general  construe-    centre  G,  with  the  distance  GB  or  GF,  describe  the 
tion  would  fail,  and  no  solution  be  obtained,  in  conse-    circle  BKF,  meeting  HD  in  the  points  K  and  K'. 
quence  of  tome  peculiar  relation  between  the  data.        It  is  plain  that  the  lines  HD  and  DL  are  given  m 
Such  is  the  case  if  we  attempt  to  divide  a  given  line    position  and  in  magnitude.    Also,  because  GB  touches 
into  two  parts,  whose  rectangle  is  equal  to  a  given    the  circle  ABC,  HBG  is  a  right  angle,  and  G  it  the 
square.     When  the  given  square  is  greater  than  that    centre  of  the  circle  BKF;  therefore  HB  touches  the 
described  on  half  the  given  line,  no  solution  can  be  ob-    circle  BKF,  and  consequently  the  square  of  HB  or  of 
tained.     In  such  cases,  the  problem  became  impossible,    HL  is  equal  to  the  rectangle  K'HK.     But  the  rectangle 
and  it  was  always  found  that  some  two  at  least  of  the    K'HK,  together  with  the  square  of  DK,  is  equal  to 
data  were  contradictory  to  each  other.     In  the  illus-    the  square  of  DH,  because  KK'  is  bisected  in  D ;  there- 
tration,  we  have  chosen  the  two  conditions,  defining    fore  the  squares  of  HL  and  DK  are  also  equal  to  the 
the  magnitude  of  the  line  and  that  of  the  rectangle  of   square  of  DH.    But  the  squares  of  HL  and  LD  are 
its  segments  are  incompatible.  equal  to  the  square  of  DH ;  wherefore,  the  square  of 

When  a  problem  contained  an  impossible  case,  ano-  DK  is  equal  to  the  square  of  DL,  and  the  line  DK  to 
ther  question  presented  itself;  to  determine  the  limits  the  line  DL.  But  DL  is  given  in  magnitude,  there- 
amongst  the  relations  of  the  data,  so  that  it  shall  just  fore  DK  is  given  in  magnitude,  and  K  is  therefore  a 
remain  possible ;  and  with  respect  to  the  problem  it-  given  point.  For  the  same  reason,  K'  is  a  given  point, 
self,  to  construct  it  so  that  a  certain  quantity,  instead  and  the  point  F  being  also  given  by  hypothesis,  the 
of  being  given,  shall  be  the  greatest  or  least  possible-  circle  BKF  is  given  in  position.  The  point  G,  therefore, 
The  elegant  constructions  to  which  this  gave  rise,  un-  the  centre  of  the.  circle  BKF,  is  given,  which  was  to  be 
der  the  name  of  maxima  and  minima,  are  well  known  found, 
to  geometers.  Hence  this  construction :   Having  drawn  HD  per- 

These  circumstances  would  occur  when  the  data  pendieular  to  DE,  and  DL  touching  the  circle  A  dC, 
were  but  few,  and  the  problem  simple;  but  in  the  make  DK  and  DK' each  equal  to  DL,  and  find  by  the 
consideration  of  quest jons  a  little  less  elementary,  it  centre  of  a  circle  described  through  the  points  K,  Fand' 
must  have  been  observed,  that  besides  this  method,  by  K',  that  is,  let  FK'  be  joined,  and  bisected  at  right 
which  the  construction  became  useless,  another  of  quite  angles  by  the  line  MN,  which  meets  DE  in  6 ;  G  will 
an  opposite  nature  was  sometimes  introduced.  It  might  be  the  point  required,  or  it  will  be  such  a  point,  that 
happen  that  two  lines  or  two  circles  by  whose  inter-  if  GB  be  drawn  from  it,  touching  the  circle  ABC,  and 
section  the  point  ought  to  be  determined,  instead  of  GF  to  the  given  point,  GB  and  BF  will  be  equal  to  one 
cutting  each  other  as  in  the  general  case,  or  not  inter-    another. 

secting  each  other  at  all,  as  in  the  impossible  one,  In  this  instance,  we  have  a  problem  which  admits  in 
should  wholly  coincide.  The  true  interpretation  of  general  but  of  one  solution,  since  only  one  circle  can 
this  circumstance  could  not  long  remain  unnoticed,  pass  through  three  given  points ;  yet  if  the  point  F 
Since  that  point,  which  was  common  to  the  two  lines,  which  is  given  should  coincide  with  either  of  the  two 
determined  the  point  to  be  found,  and  in  the  case  of  points  K  or  K'  which  are  found,  it  is  evident  that  an 
two  circles  intersecting,  there  were  two  points  in  com-  infinite  number  of  circles  can  pass  through  two  given 
mon,  and  therefore  equally  fulfilling  the  condition,  it  points,  and  their  centres  will  be  situated  on  a  right  line 
was  natural  to  conclude,  that  when  the  Hoes  or  circles  perpendicular  to  the  middle  point  of  the* line  which 
coincided,  all  points  being  in  common,  all  would  equal*  joins  them :  in  this  case,  then,  the  problem  becomes 
)y  satisfy  the  problem.  Here,  then,  an  infinity  of  so-  indeterminate,  since  any  point  in  that  line  will  satisfy 
lutions  appeared,  yet  they  were  all  connected  by  a  cer-    the  conditions. 

tain  law.  The  reason  of  such  a  singular  result,  must  Toe  indeterminate  case  is  thus  enunciated  as  a  po- 
soon  have  been  found  in  the  coincidence  between  two-   rism. 

of  the  data,  and  thus  a  less  number  of  data  being  given  A  circle  ABC  being  given  by  position,  and  also  ft 
than  were  sufficient,  the  problem  became  indetermi-  straight  line  DE,  which  does  not  cut  the  circle,  a  point 
nate.  K  may  be  found  such,  that  if  G  be  any  point  whatever 

These  curious  cases  would,  of  course,  become  ob-  in  the  line  given,  the  straight  line  drawn  from  G  to 
jects  of  research,  from  the  great  facilities  they  afforded  the  point  K  shall  be  equal  to  the  straight  line  drawn 
for  the  solutions  of  the  problems  to  which  they  belong-    from  G  touching  the  circle  ABC.    This  is  in  fact  the 
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rtenis.  66th  proposition  in  Dr.  Simeon's  restoration,  slightly 
»y  «^'  altered  in  its  statement. 

As  another  instance  of  a  problem  leading  to  a  porisrn, 
we  will  give  one  which- appears  to  have  led  to  the  in- 
vention of  the  second  porisrn  in  the  treatise  of  Sim- 
son. 
rr  A  circle  ABC,  (Fig.  2.) and  two  points  D  and  E,  in  a  dia- 

i  xvii.  meter  of  it  being  given,  to  find  a  point  F  in  the  circum* 
2.  ference  of  the-given  circle,  from  which,  if  straight  lines 

be  drawn  to  the  given  points  £  and  D,  these  straight 
lines  shall  have  to  one  another  the  given  ratio  of  « 
to  fi. 

Suppose  the  problem  resolved,  and  that  F  is  found, 
so  that  FE  has  to  FD  the  given  ratio  of  **to  fi.  Pro- 
duce EF  any  bow  to  B,  bisect  the  angle  EFD  by  the 
line  FL,  and  the  angle  DFB  by  the  line  FM. 

Then  because  the  angle  EFD  is  bisected  by  FL,  EL 
is  to  LD  as  EF  is  to  FD,  that  is  in  a  given  ratio;  and 
as  ED -is  given,  each  of  the  segments  EL,  LD  is  given, 
and  also  the  point  L. 

Again,  because  the  angle  DFB  is  bisected  by  FM, 
EM  is  to  AID  as  EF  to  FD,  that  is  in  a  given  ratio ; 
and  therefore  since  ED  is  given,  EM,  MD,  are  also 
given,  and  likewise  the  point  M. 

But  because  the  angle  LFD  is  half  of  the  angle  EFD, 
and  the  angle  DFM  half  of  the  angle  DFB,  the  two 
angles  LFD,  DFM,  are  equal  to  the  half  of  two  right 
angles,  that  is  to  a  right  angle.  The  angle  LFM  being 
therefore  a  right  angle,  and  the  points  L  and  M  being 

§iven,  the  point  F  is  in  the  circumference  of  a  circle 
escribed  on  the  diameter  LM,  and  consequently  given 
in  position. 

Now,  the  point  F  is  also,  in  the  circumference  of 
the  given  circle  ABC :  it  is  therefore  in  the  intersection 
of  two  given  circumferences,  and  therefore  is  found. 

Hence  the  following  construction:  Divide  ED  in  L 
so  that  EL  may  be  to  LD  in  the  given  ratio  of  « 
to  fi,  and  produce  ED  also  to  M,  so  that  EM  may  be 
to  MD  in  the  same  given  ratio  of  «  to  fi.  Bisect  LM 
in  N,  and  from  the  centre  N,  with  the  distance  NL, 
describe  the  simicircle  LFM,  and  the  point  F  in  which 
it  intersects  the  circle  ABC,  is  the  point  required,  or 
that  from  which  FE  and  FD  are  to  be  drawn. 

It  must,  however,  be  remarked,  that  the  construc- 
tion fails  when  the  circle  LFM  falls  either  wholly 
without  or  wholly  within  the  circle  ABC ;  to  that  the 
circumferences  do  not  intersect ;  and  in  these  cases  the 
eolation  is  impossible.  It  is  plain  also  that  in  another 
case  the  construction  will  fail,  namely,  when  it  so  hap- 
pens that  the  circumference  LFM  wholly  coincides 
with  the  circumference  ABC.  In  this  case  it  is  farther 
evident,  that  every  point  in  the  -circumference  ABC 
will  answer  the  conditions  of  the  problem,  which 
therefore  admits  of  innumerable  solutions. 

The  indefinite  case  of  this  proposition  thus  enume- 
rated becomes  a  ptfrism. 
g.  S.  A  circle,  ABC*  (Fig.  3.)  being  given,  and  also  a 

point  D,  a  point  E  may  be  found,  such  that  two  lines, 
I)F  and  EF,  inflected  from  these  points  to  any  point 
F  in  the  circumference  of  the  circle,  shall  have  to  each 
other  a  given  ratia,  which  ratio  may  be  found. 

From  these  examples,  the?  definitions  which  have 
been  given  of  the  term  ponsm-  will  be  better  under* 
stood  than  by  merely  considering  the  words  in  which 
Shey  are  expressed  Dri  Slats**  has>  thus  described 
them:  "  Porisma  est  propofftio  in  qua  ptopomtar 
Uemonstme  rem  atiqaam,  vel  pluves  data*  esse;  cui, 
rel  qutbaa,  trt  et  caittbtt  ear  retav  .tnnameiis,  non 
quidem  datit>  sed  qn»  ad  ea  jpue  d«U  sumeundem  ha« 


ccccLxvir. 


bent  relatione*^  convenire  ostendendnm  est  affectionem   Pot  fern* 
quandam  comoiunem  in  preposkiene  descriptam." 

The  obscurity  of  this  definition  is  such,  that  nothing 
but  a  comparison  with  an  example  can  make  it  intelli- 
gible ;  that  of  Playfair  is  much  happier,  and  is  thu« 
expressed :  A  poriim  is  a  proposition,  affirming  the  pv** 
tibilily  of  finding  suck-  conditions  as  will  render  a  certain 
problem  indeterminate. 

This  latter  has  the  advantage  of  indicating- the  course 
to  be  pursued  in  the  discovery  of  poriems ;  for  in  the 
first  case  the  problem  was  rendered  indeterminate  by 
making  two  out  of  the  three  points,  which  determined 
the  position  of  a  circle,  coincide  ;  and  in  the  last  ex- 
ample, the  coincidence  of  two  circles,  whose  intersec- 
tions should  have  determined  the  point  required  in  the 
problem,  rendered  it  indeterminate.  This  mode  of 
analysis,  for  the  discovery  of  porisrn?,  has  one  disad- 
vantage, that  it  supposes  the  solution  of  the  problem 
to  be  first  found  ;  that  which  was  contrived  by  Sim  son 
is  free  from  this  objection,  and  when  abridged  by  the 
considerations  which  Playfair  has  introduced,  is  ad- 
mirably adapted  to  its  object. 

It  may  be  observed,  that  the  points  or  magnitudes' 
required  may  generally  be  discovered  by  considering 
the  extreme  oases ;  but  that  the  relation  between  these 
and  the  indefinite  magnitudes  cannot  be  arrived  at  by 
such  limited  considerations.  The  difference  between 
a  locus,  a  local  theorem,  and  a  porisrn,  are  well  illus- 
trated by  Playfair  in  the  various  modes  of  enunciating 
the  truth  discovered  in  the  second  of  the  two  proposi- 
tions we  have  given. 

Thus,  when  we  say,  if  from  two  points,  E  and  D  Plate 
(Fig.  3.)  two  lines,  EF,  FD,  are  inflected  to  a  third  ™*clx 
point  F,  so  as  to  be  to  one  or  other  in  a  given  ratio,  the     g* 
point  F  is  in  the  circumference  of  a  circle  given  in  po- 
sition :  we  have  a  locus*  But  when  conversely,  it  is  said, 
if  a  circle  ABC,  of  which  the  centre  is  O,  be  given  in 
position,  as  also  a  point  E,  and  if  D  be  taken  in  the 
line  EO,  so  that  the  .rectangle,  EO,  OD,  he  equal  to 
the  square  of  AO,  the  semidiameter  of  the  circle ;  and  if 
from  E  and  D,  the  lines  EF  and  DF  be  inflected  to 
any  point  whatever  in  the  circumference  ABC;  the 
ratio  of  EF  to  DF  will  be  a  given  ratio,  and  the  same 
with  that  of  EA  to  AD  :  we  have  a  local  theorem. 

And,  lastly,  when  it  is  said,  if  a  circle  ABC  be  given 
in  position,-  and  also  a  point  E,a  point  D  may  be  found, 
such  that  if  two  lines  EF  and  FD  be  inflected  from 
E  and  D  to  any  point  whatever  F,  in  the  circtiuU 
ference;  these  lines  shall  have  a  given  ratio  to  one 
another :  the  proposition  becomes  a  porisrn,  and  is  the 
same  we  have  just  investigated*  ... 

The  algebraical  method  for  the  investigation  of 
porisma*  may  very  readily  be  deduce/1  from  the  consi- 
deration of  the  definition  which  Playfair  has  given, 
and  the  facilities  which  such  a  method  presents  in  the 
discovery  of  this  class  of  truths,  is  another  instance  o^l 
the  advantages  which  result  from  a  condensed  method 
of  expressing  the  relations  of  quantity.  It  has  been 
stated,  that  a  porisrn  is  a  proposition  affirming  the  pos- 
sibility effindxng  the  indeterminate  case  rf'a  problem* 

If,  therefore,  any  problem  is  proposed  in  which  the 
quantity,  sought  is  called  x;  by  means  of  the  given 
conditions  some  equation  will  be  found  between  x  and 
known  quantities,  which  may  be  reduced  to  the  form 

A  +  Ba  +  C*1  +  . ..  +N/  =  0  {a) 

A,  B,  .  .• .  being  known  functions  of  the  constant 
quantities ;  from  this  equation  a  may  be-  determined, 
or  at  least  it  cannot  generally  have  more  than  a  certain 
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VorUmi.  determinate  number  of  values ;  such  values  of  x  satis- 
fy the  conditions  of  the  problem ;  but  in  order  to  dis- 
cover whether  any  porismatic  case  exists,  we  must  exa- 
mine whether  the  data  of  the  problem  admit  of  such  a 
relation  amongst  themselves,  that  we  may  have  at  the 
same  time 


And  since  these  two  quantities  roust  be  equal  by  the  Pot. 
conditions  of  the  problem,  we  have  the  following  equa-  ^^~ 
tion  for  determining  cos.  0, 

2av  —  v* 


A  =  B=rC  = 


=  N  =  0. 


If  this  is  the  case,  the  equation  (a)  is  verified  inde- 
pendently of  any  particular  value  of  x  ;  and,  instead  of  a 
limited,  we  have  an  indefinite  number  of  solutions. 
This  principle  may  be  stated  more  generally  thus,  if 
a,  b,  c,  .  .are  given  quantities,  and  x,t/tzt  .  .  .  those 
which  are  to  be  found ;  then  the  solution  of  the  pro- 
blem leads  to  several  equations  of  the  form 

F  (x,  y,  •  •  •  a,  b, .  •  • )  =  o. 

If  any  relation  which  can  be  established  amongst  the 
constants  a,  b,  c,  . . .  shall  cause  the  equation  which  re- 
sults from  the  elimination  of  the  unknown  quantities 
from  these  equations  to  be  independent  of  any  of  them, 
then  by  supposing  that  relation  to  exist  we  have  a 
porism. 
Plate  As  an  example,  let  us  take  the  following  problem. 

cccclxvii.  Suppose  a  circle  (Fig.  4.)  whose  radius  is  r,  and  a 
"'"  A         point  C  in  its  diameter,  such  that  OC  =  v,  also  a 
straight  line,  FL,  perpendicular  to  this  diameter ;  let  it 
be  required  to  find  the  angle  which  the  chord,  PQ, 


{(a-vy\     f    ""-A 

The  solution  of  this  equation  gives 

1 
cos.  f  =:  zl 


cos.  **=r0        (I) 


Pig.  4. 


IT 

or  /  =  =±=  - ,  which  evidently  satisfies  the  condition  ; 

but  there  exists  a  possible  relation  amongst  the  quan- 
tities a,  v,  and  r,  which  will  fulfil  the  equation  (I) 
without  determining  the  value  of  cos.  0,  for  that  equa- 
tion is  the  same  as 

(a^v*— **+'*)  -«  (— »_a«—  r«)  cos.  #t=0; 
and  by  assuming, 

a— v  —  a* -J-  r1  r=  0,  or  vz=adtz\Za% — r*; 

this  equation  is  verified  independently  of  the  value  of 
cos.  4.     Here  then  is  an  indeterminate  or  porismatic 
case,  and  the  porism  so  discovered  may  be  thus  enun- 
ciated. 
~  -         A  circle  and  a  straight  line  being  given  in  position,  a 

must  make  with  the  diameter ;  so  that  if  another  chord,  pojnt  may  be  found  within  the  circle,  such,  that  if  any  two 
P,Q„  be  drawn  at  right  angles  to  it,  and  from  the  ex-  CROrfo  are  drarvn  through  that  point  at  right  angles  to 
tremities  of  these  chords  perpendiculars  be  drawn  to  taci\  ^for,  the  rectangle  under  the  perpendiculars,  Utfall 
the  given  line,  the  rectangle  under  those  let  fall  from  from  the  extremities  of  the  first  chord  to  the  line  given  in 
one  chord  on  this  line  shall  be  equal  to  that  under  the  position,  shall  always  be  equal  to  the  rectangle  under  the 
perpendiculars  let fall  on  the iwrae  line  from  the  other    perpendiculars  let  jail  from  the  extremities  of  the  other 

chord  on  the  same  tine. 

If  the  problem  had  been  to  find  the  angle  which 


chord.     Let  the  required  angle  PCF  =  I,  then 
CE  =  v  cos.  0  and  OE  =  v  sin.  0 


Hence  CP  ss  */  r a  —  v*  sin.  1*  —  v  cos.  I 


CQ=  */  r* — »*  sin.  4*  +  v  cos.  0. 

a— v 


Also  CO  = 


cos.  0 


a— 1> 


Therefore  PG  == + 1;  cos.  I  =tz »/  r* — v  sin.  9 

cos.  0 


**m      fl— t?  . 

QGsr t-vcos.1 

cos.  0 


^  r*  _  &  gin.  01 


These  multiplied  by  cos.  0  produce  respectively 


PL  =  a  —  v  +  v  cos.  #*  =fc  cos.  0 »/  r f  — 1>*  cos.  0* 


QM  =  a  —  v  +  vcos.  #»  =±zco8.  0  </  r*  —  »» cos.  0% 
The  rectangle  under  these  two  lines  is 

(fl-«|  vcds.  fy  —  cos. P (r»  —  «*sin.^ 

And  this  by  proper  reductions  becomes 

pl  .  qm  =  (a— vy  +  (2a*zS) C0B- " 

In  order  to  find  the  rectangle  of  the  perpendiculars 
let  fall  from  the  extremities  of  another  chord  at  right 

angles  to  this,  we  have  only  to  change  0  into  —-    +    0 

in  this  expression,  and  since  cos.f-^-  +  l)=  sin.  *  we 

must,  substitute  1  —  cos.  I*,  instead  of  cos.  1%  which 
gives 


the  first  chord  should  make  with  the  diameter,  that  the 
sum  of  the  squares  of  the  perpendiculars  from  the  first 
chord  should  be  equal  to  the  sum  of  the  squares  of  the 
perpendiculars  from  the  extremities  of  the  second 
chord,  we  should  have  found 

PL»  +  QM«=2 (a— vy  +  *(*aV~^Sty  cos.  0*+ 

4t^cos.  #4; 

and  putting  -  +  #  for  /,  and  making  the  proper  re- 

ductions  P,L,»  +  Q/M/*=:2(a,+r,)— 2(*av  +  v*  +  r») 

cos.  i  *  +  4t>*  cos.  /*; 
and  the  equation  determining  cos.  4  is, 

(a=t-a>-r*)  +  (IS^SJJ)  cos.  *=0; 
or,  (^Zi*— a*— r%)  —2  (a— v*— a*— r%)  cos.V»=0; 

this,  like  the  former,  gives  #=i=t=-:    but  here  also 

an  indeterminate  case  exists,  and  may  be  found 
by  making  the    coefficients   vanish.      The   equation 


1*— rf=.0,  gives  v  =  a  dtz  v'a'+r*;  and  this 

value  of  v  verifies  the  equation  independently  of  the 
magnitude  of  cos.  0.  This  porism  may  be  enunciated 
as  follows. 

A  circle  and  a  right  line  being  given  in  position,  a 
point  may  be  found  xvithin  the  circle f  such  that  drawing 
through  it  any  two  chords  at  right  angles  to  each  other, 
the  sums  of  the  squares  of  the  perpendiculars  from  the  ex- 
tremities  of  the  first  chord  to  the  given  line,  may  be  equal 
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*  to  the  sums  of  the  squares  of  the  perpendiculars  drawn 

*  from  the  extremes  of  the  other  chord  to  the  given  line. 

It  is  proper  to  observe,  that  in  both  these  cases  the 
lower  sign  must  be  employed,  otherwise  the  point 
found  will  not  be  within  the  circle.  In  retranslating 
algebra  into  geometry,  it  frequently  happens  that  only 
some  one  of  the  roots  which  satisfy  the  conditions  of 
the  .problem  algebraically,  will  fulfil  the  geometrical 
conditions. 

In  both  examples  which  have  been  given,  the  equa- 
tion determining  the  value  of  the  unknown  quantity, 
was  multiplied  by  a  factor  independent  of  it;  thus  the 
first  equation  msy  be  put  under  the  form 

j«^Z?_ii« _ r*\  x  Tl— 8  cos.  '4j=:0; 
and  the  second, 

j^Hi>_a«— rtj  X  |l— 2  cos.  #*|  =0; 

and  as  these  equations  contain  all  the  conditions  of  the 
respective  problems,  provided  they  are  verified,  solu- 
tions will  be  found.  If  the  relation  amongst  the 
quantities  a, »,  r  is  such  that  the  first  factor  vanishes,  it 
is  evident  that  the  equations  are,  in  all  cases,  verified, 
without  assigning  any  particular  values  to  cos.  0. 

This  evanescence  of  a  factor  is  not,  however,  the 
only  cause  which  produces  porismatic  cases,  as  will 
appear  in  several  of  the  subsequent  examples. 

The  following  problem  leads  to  a  porism,  which  is 
already  well  known  by  the  writings  of  Simeon  and 
Playfair.  To  show  how  it  might  have  been  discovered 
by  the  algebraic  method,  will  not  therefore  be  without 
interest. 

A  circle  and  a  straight  line  being  given,  and  also  a 
point  in  that  diameter  of  the  circle  which  is  perpen- 
dicular to  the  given  line,  it  is  required  to  find  a  point 
in  the  given  line,  such  that  if  a  line  be  drawn  through 
it,  and  the  given  point  cutting  the  circle,  then  the  rec- 
tangle under  the  segments  of  that  line  contained  be- 
tween the  points  found  and  the  circle,  shall  be  a  given 
multiple  of  the  square  of  the  line  joining  the  two 
points. 

Employing  the  same  notation  and  letters  as  in  the 
figure  4,  let  G  be  the  point  required  \  then  G  will  be 
determined  by  the  angle  ',  which  the  line  CG  makes 
with  the  diameter ;  and  the  values  of  the  several  lines 
will  be  as  follows : 


PG=r 


a — v 


cos 


:-,+" 


cos.  $  z±z  v'r*  —  t>*  sin.  fi 


QG  rr -  4-  v  cos.  #  =r  v'r*  —  v  sin. 

cos.  4 


CG  = 


COS.* 


the  angle  altogether  disappears  from  the  formula,  and 
it  can  only  be  satisfied  by  supposing 

2at>— 1>»  — r*  =  0 
tsadbv'a1-  r% 


Porism*. 


or, 

If  this  relation  take  place  amongst  the  data,  any  va- 
lue of  '  will  fulfil  the  condition ;  but  if  it  does  not,  no 
value  can  satisfy  it 

Observing  that  the  rectangle  under  the  segments  of 
the  line  is  equal  to  the  square  of  the  tangent  to  the 
circle,  we  have  the  following  porism. 

A  circle  and  a  right  line  GE  (Fig.  5.)  being  given,  a  Plate 
point  C  may  be  found  within  the  circle,  suck  thai,  if  from  cccclxvji. 
any  point  G  tit  the  given  line  a  tangent  GP  be  drawn  to  ws>  5- 
the  circle,  and  also  if  that  point  G  and  the  point  found 
C  be  joined,  the  line  CG  .joining  these  points  shall  be 
equal  to  the  tangent  to  the  circle  GP. 

This  porism  is  similar  to  propositions  68  and  66  of 
Simson's  restoration,  and  is  one  of  the  illustrations 
made  use  of  in  the  paper  of  Playfair.  It  would  be  easy 
to  investigate,  by  this  method,  many  other  of  the  por- 
isms  of  Euclid  ;  but  since  it  is  proposed  as  a  method 
of  invention,  it  will  be  more  satisfactory  to  employ  it 
in  the  discovery  of  new  ones.  We  shall  therefore  pro- 
ceed to  investigate  a  few  others. 

A  circle  being  given,  and  also  a  line,  and  a  point  si- 
tuated in  the  line  drawn  from  the  centre,  perpendicular 
to  the  given  line,  and  the  quantities  a,  vf  r,  &c.  remain- 
ing the  same  as  in  the  previous  questions,  if  a  chord 
is  drawn  through  the  given  point,  and  from  its  extre- 
mities perpendiculars  are  drawn  to  the  given  line,  we ' 
shall  have  (in  Fig.  4.) 

PLro— ti+«  cos.  is  cos.  tVr*  —  v'cos.  #*    ♦ 


Hence  the  equation  expressing  the  condition  is 

ItTT7+  co8-  ')  —  *  +  v%*™*  '*  =»  f-^^-V 
V  «*- '  /  T  V  cos.  4  J 

Or, 

(1""W)  (cS),+  2l,(fl~^""n+t,,  =  0 

where  n  is  the  given  multiple.  From  this  equation  the 
angle  $  may  easily  be  found,  and  consequently  the  po- 
Mtion  of  the  point  G  may  be  determined*    But  if  «=  I, 


QMzza  —  v+v  cos.  $*  z±z  cos.  0  */r*  —  v*  cos.  $* 

and  the  sum  of  these  two  perpendiculars,  or 

PL+QM=2(a  — e-fvcos.  *•) 

which  is  independent  of  the  value  of  r,  or  of  the  mag- 
nitude of  the  radius  of  the  circle. 

This  circumstance  allows  us  to  enunciate  this  truth 
as  a  very  simple  porism. 

Two  lines  making  a  given  angle  with  each  other  GQ  Fi|-  & 
and  GM  (Fig.  6.)  being  given,  a  point  O  may  be  found 
in  one  of  them,  such  that  if  about  that  point  as  a  centre,  a 
circle  with  any  radius  be  described  cutting  one  of  the 
given  lines  in  two  points  P  and  Q,  the  sum  of  the  perpen- 
diculars drawn  from  time  points  to  the  other  line  shall  be 
equal  to  a  given  line. 

If  FS  perpendicular  to  GM  be  made  equal  to  half 
the  line  to  which  the  sum  of  the  two  perpendiculars  is 
equal,  and  if  SO  be  drawn  perpendicular  to  GQ,  any 
point  O  may  be  taken  as  the  centre  of  the  circles. 

In  Fig.  7.  the  same  notation  being  preserved,  the 
sum  of  the  perpendiculars  is 

PL-fQM=2(a  —  0+rcos.  4%) 

Let  some  other  point  C,  be  taken,  OC,=5i>',  and  a 
chord  be  drawn  parallel  to  the  former,  then  the  sum  of 
the  perpendiculars  drawn  from  the  extremities  of  this 
chord  is 

P,L,+Q,M,=2  (a  —  tf+t/  cos.  fi) 

Let  us  now  determine  the  value  of  cos.  $,  so  that  the 
former  sum  shall  differ  from  n  times  the  latter  by  a  con* 
stant  quantity  %  c,  the  resulting  equation  is    - 
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PorUmi.        In  the  same  figure,  the  sums  of  the  squares  of  the 
perpendiculars  are  represented  by 
2  (a  —  »)*  +  2(2av  — 3»*  +  r2)  cos.  #*  +  4©*cos./* 

% 


4  »8C08.  *  +  — 

n 


2(a  —  v)*+2(2av—$v*  +  r*)cos.$  +  — — ?*■  + 


4©*cos.#  + 


2»—  2 


n 


And  the  sums  of  the  vertical  series  being  found  by 
means  of  the  formula  already  given,  we  have  for  the 
sum  of  the  squares 

2»(a  —  v)*  +  n(2av  —  3v*+r*)  +  ^i>*, 

2 

which  is  independent  of  the  value  of  i;  it  may  there- 
fore be  enunciated  thus : 

A  circle  and  a  right  line  being  given  in  position,  and 
also  a  square  being  given  ;  a  point  within  the  circle  may 
he  found,  such  that  if  through  the  point  found  a  given 
number  n  of  chords  be  drawn,  making  equal  angles  with 
each  other,  and  from  their  extremities  perpendiculars  be 
drawn  to  the  given  line,  the  sum  of  the  squares  of  all 
these  perpendiculars  shall  be  equal  to  the  square  which  is 
given. 

In  this,  as  in  many  of  the  preceding  propositions, 
the  given  quantities  must  be  contained  within  certain 
limits,  otherwise  they  may  become  impossible :  these 
limits  will  always  be  pointed  out  distinctly  by  the  alge- 
braic analysis. 

The  theorems  relating  to  the  sums  of  series  of  the 
'powers  of  sines  or  cosines  of  arcs  in  arithmetical  pro- 
gression, which  have  been  noticed  in  a  former  page,  are 
of  very  extensive  use  in  the  discovery  of  porisms.  In 
fact,  whatever  line  (whether  relating  to  the  circle  or 
ellipse,  or  to  any  other  combination  of  lines  or  curves,) 
can  be  expressed  in  a  rational  integral  form,  with  re- 
spect to  the  powers  of  the  sine  or  cosine,  if  only  the 
«ngle  be  continually  increased  by  some  aliquot  part  of 
the  circumference,  until  it  returns  into  the  first  line  ; 
then  the  sum  of  all  these  lines  will  be  constant,  as  will 
also  the  sums  of  any  powers  of  such  lines. 

The  explanation  which  has  been  given  of  the  method 
of  applying  algebraic  reasoning  to  the  discovery  of  the 
most  elegant  class  of  geometrical  propositions,  will,  it 
is  presumed,  have  demonstrated  that  this  instrument  of 
investigation  is  at  least  as  fertile  in  the  number  of  the 
conclusions  to  which  it  leads,  as  that  analysis  which 
was  contrived  by  the  celebrated  restorer  of  the  lost 
books  of  Euclid.  In  comparing  the  time  and  attention 
which  must  be  expended  in  employing  the  geometrical 
method  with  that  which  is  requisite  for  the  complete 
success  of  the  algebraic  analysis,  the  superior  value  of 
the  latter  is  strikingly  pre-eminent;  and  if,  by  adding 
to  the  number  of  these  propositions,  any  considerable 
benefit  would  accrue  to  the  science,  that  number  might 
easily  be  enlarged  to  an  unlimited  extent.  Such,  how- 
ever, is  not  the  case ;  and  it  must  be  acknowledged 
that  these  truths,  in  their  geometrical  form,  are  useful 
only  for  the  purpose  of  cultivating  those  mental  habits 
which  mathematical  studies  tend  so  strongly  to  promote. 
Signs  and  figure  are  less  abstract  than  mere  number, 
and  are  therefore  more  easily  conceived,  and  their  re- 
lations more  calculated  to  excite  and  fix  the  attention  : 
this,  together  with  the  imperfection  of  those  instruc- 


tions which  are  usually  given  to  the  learner  at  the  com- 
mencement of  his  algebraic  studies,  seems  to  be  the  real 
ground  of  the  asserted  superiority  of  geometrical  over 
algebraical  reasoning,  for  the  purpose  to  which  we  have 
alluded. 

PORSON,  Richard,  a  celebrated  Greek  scholar, 
was  born  at  East   Huston  in  Norfolk,  on  the  25th 
Dec  1759.     He  was  the  son  of  Mr.  Hoggin  Person, 
the  parish  clerk,  who  taught  him  arithmetic,  reading, 
and  writing.    He  learned  the  alphabet  by  tracing  the 
letters  upon  sand,  or  upon  a  board;  and  he  acquired 
his  arithmetic  without  the  aid  of  a  book  or  slate. 
,.    In  the  ninth  year  of  his  age  he  was  sent  along  with 
his  brother  Thomas  to  the  village  school,  kept  by  Mr. 
Summers,    under  whom  he  continued  three    years. 
The  Rev.  Mr.  Hewitt,  having  heard  of  his  uncommon 
proficiency  in  arithmetic  and  other  elementary  studies, 
undertook  to  instruct  Richard  in  classical  knowledge; 
and  Mr.  Norris,  a  neighbouring  country  gentleman, 
was  at  the  expence  of  sending  him  to  Eton  in  1772. 
By  the  death  of  Mr.  Norris,  he  was  thrown  upon  the 
liberality  of  some  friends,    particularly  Sir  George 
Baker,  who  took  him  into  his  house  during  the  vaca- 
tion, and  by  receiving  small  subscriptions,  purchased 
an  annuity  of  £80  per  annum,  for  a  few  years,  so  as  to 
enable  him  to  remain  at  Eton.    At  this  seminary  he 
was  distinguished  for  his  diligence  and  classical  attain- 
ments, but  particularly  by  his  extraordinary  memory, 
which  enabled  him  to  bring  forward  all  that  he  had 
read.      The  receipt  of  a  copy   of  Toup's  Longinui, 
given  him  as  a  reward  for  a  good  exercise,  is  said 
to  have  first  given  him  a  decided  turn  for  critical  en- 
quiries. 

Towards  the  end  of  the  year  1777,  he  was  sent  to 
Trinity  College,  where  he  obtained  the  classical  prise 
medal,  and  the  university  scholarship.  In  1781  he 
obtained  a  fellowship  in  Trinity  College,  and  in  1785 
he  took  his  degree  of  roaster  of  arts.  He  declined, 
however,  to  sign  the  Thirty- nine  Articles ;  and  being 
thus  unable  to  take  orders,  he  was.  necessarily  depriv- 
ed of  his  fellowship  in  1791*  By  means  of  a  subscrip- 
tion, an  annuity  of  £  100  during  his  life  was  purchas- 
ed for  him,  and  the  addition  of  £4-0  per  annum  was 
made  to  his  income,  by  his  appointment  to  the  profes- 
sorship of  Greek  at  Cambridge.  He  was  married  in 
the  year  1795,  but  losing  his  wife  in  1797,  his  own 
health  was  observed  to  decline.  A  spasmodic  asthma, 
increased  by  irregularity  in  his  mode  of  life,  inter- 
rupted in  a  serious  manner  the  laborious  studies  which 
he  had  been  in  the  habit  of  pursuing. 

Upon  the  establishment  of  the  London  institution, 
he  was  appointed  principal  librarian,  with  a  salary  of 
£200  per  annum;  but  he  did  not  long  enjoy  this 
comfortable  sinecure.  His  former  complaint  renewed 
its  attacks,  and  weakened  his  frame;  and  in  consequence 
of  an  apoplectic  stroke,  he  expired  on  the  25th  Sep- 
tember, 1808,  in  the  forty-ninth  year  of  his  age.  His 
body  was  removed  to  Cambridge,  where  it  was  re- 
ceived by  the  Bishop  of  Bristol  with,  every  mark  of 
respect,  and  interred  in  the  chapel  of  Trinity  College, 
near  the  remains  of  Bentley. 

The  principal  writings  of  Porson  are,  his  letters  to 
Mr.  Archdeacon  Travis,  in  answer  to  his  Defence  of 
the  Three  Heavenly  Witnesses ;  his  MSS.  of  Pho* 
tius's  Lexicon,  which  appeared  at  Cambridge  in  1822, 
and  his  four  plays  of  Euripides,  with  the  prefaces, 
viz.  Hecuba,  which  appeared  at  London  in  1797; 
Orestes,  Lond.  1798,  1811;  Medea,  Cambridge,  1801, 
Lend.  1812.  The  whole  together  appeared  at  Lon- 
don in  1 822. 
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The  rest  of  Porson's  works,  which  are  numerous, 
consist  chiefly  of  criticisms  on  celebrated  passages  of 
ancient  authors.    See  Weston's  Account  qfihe  late  Mr. 
Richard  Parson,  Loud;  1808,  8vo.;  and  Kidd's  Imper- 
fect Outline,  SfC.   » 

PORT- MA  HON.    See  Minorca. 

PORTA-BAPTISTA,  or  Giambaptista,  a  cele- 
brated Neapolitan  philosopher,  was  born  about  the 
year  1545.  Attached  to  the  study  of  nature  from  an 
early  period  of  his  Kfe,  he  evinced  an  uncommon  seal 
for  the  advancement  of  knowledge.-  Having  esta- 
blished in  his  house  a  kind  of  academy,  called  De  Se- 
creti,  he  admitted  only  those  who  had  made  some  use- 
ful discovery,  or  communicated  some  new  information. 
By  this  means  he  was  furnished  with  materials  for  his 
Magia  NaturaHs,  the  first  edition  of  which  was  pub- 
lished, as  he  himself  assures  us,  when  he  was  scarcely 
fifteen  years  old,  that  is,  about  the  year  1560. 

The  assemblies  which  were  held  at  the  house  of  the 
Neapolitan  philosopher,  excited  the  jealousy  of  the 
church  of  Rome,  by  whom  they  were  prohibited. 
'  On  the  first  publication  of  the  Magia  Naturalis,  it 
Was  translated  into  Italian,  French,  Spanish,  and 
Arabic,  and  went  through  many  editions  in  different 
countries.  In  this  wonderful  collection  of  all  the  cu- 
riosities in  nature  and  art,  which  were  known  in  that 
time,  we.  find  an  accurate  description  of  the  camera 
obscura,  and  various  other  contrivances  of  great  inge- 
nuity. 

Baptists  Porta  travelled  through  Italy,  from  which 
he  went  into  France  and  Spain,  visiting  all  the  public 
libraries  and  learned  men,  and  collecting  all  the  in- 
formation which  he  could  obtain.  When  he  was  at 
Rome  he  was  admitted  into  the  Academy  de  Lynccei ; 
and  he  became  acquainted  with  the  celebrated  Francis 
Paoli,  from  whom  he  obtained  much  curious  informa- 
tion. .  He  died  at  Naples  in  1615. 

Beside  the  Magia  Naturalise  of  which  a  second  edi- 
tion appeared  in  1590,  much  enlarged,  he  published  a 
work,  De  Humana  Physiognomia,  to  which  he  added  a 
Physiognomia  Cehstis.  He  published  also  a  work,  De 
jj£ris  Transmutationibus.  His  principal  mathematical 
works  were  his  Etementa  Curvilinea,  and  his  De  Refrac- 
tsone  Optices,  an  account  of  which,  and  of  his  other  op- 


tical labours,  will  be  found  in  our  article'  Optics,  Vol. 

XV.  p.  467. 
PORT-GLASGOW,  the  name  of  a  parish  and  town 

of  Scotland,  in  Renfrewshire,  and  so  called  from  being 
the  port  to  the  city  of  Glasgow.  The  citizens  of  Glas- 
gow, feeling  the  want  of  a  sufficient  depth  of  water  at 
the  Bromielaw,  resolved  to  have  a  port  nearer  the  mouth 
of  the  Clyde.  They  first  proposed  to  make  an  exten- 
sive harbour  at  Dumbarton,  but  being  opposed  by  the 
magistrates  of  that  burgh,  they  purchased,  in  1662, 
thirteen  acres  of  ground  from  Sir  Robert  Maxwell,  near 
the  village  of  Newark,  about  19  miles  below  Glasgow, 
and  having  laid  out  the  ground  for  a  town,  they  .built 
harbours,  and  erected  the  first  dry  or  graving  dock  in 
Scotland.  In  1714,  Port-Glasgow  was  disjoined  from 
the  parish  of  Kilmalcolm,  and  erected  into  a  separate 
parish;  and,  on  the  2 2d  February,  1718,  it  was  agreed 
that  a  church  should  be  built  at  Port- Glasgow,  one  half 
of  the  expence  to  be  defrayed  by  the  city  of  Glasgow, ' 
and  the  other  by  the  feuars  of  rort-Glasgow. 

In  1775,  with  the  consent  of  the  city  of  Glasgow, 
the  town  was  erected  into  a  burgtfof  barony,  which  is' 
governed  by  two  bailies  and  a  council  of  eleven  feuars,' 
who  possess  at  least  £10  of  annual  income  from  heri- 
table property.  The  city  of  Glasgow  appoints  the  prin- 
cipal bailie  and  the  town  clerk. 

The  harbours  of  Port- Glasgow  are  capable  of  re- 
ceiving the  largest  vessels  without  discharging  any  part 
of  their  cargo.  There  are  extensive  warehouses  on  the 
quay  belonging  to  the  Glasgow  merchants.  The  ruins  of 
the  ancient  castle  of  Newark,  belonging  to  Lord  Belha- 
ven,  are  situated  a  little  to  the  east  of  the  town,  on  the 
banks  of  the  river.  It  was  once  strongly  fortified,  and 
was  built  in  1599»  The  arms  of  the  Maxwell  family 
are  placed  over  the  main  entrance.  „ 

In  the  bed  of  the  river,  opposite  to  this  castle,  se- 
veral pieces  of  wreck  have  at  different  times  been  dis- 
covered, which  are  said  to  have  been  sunk  in  1588,  to 
prevent  the  Spanish  armada  from  attempting  the  castle 
of  Dumbarton. 

The  following  Tables  will  show  the  state  of  the  trade 
of  Port-Glasgow,  in  the  years  ending  5th  January  1815, 
and  5th  January  1824. 


Port- 
Glasgow. 


Number  of  Shins  and  Vessel*  belonging  to  Port-Glasgow,  with  their  Tonnage  and  Number  of 
Men,  that  have  loaded  to  and  from  this  Port,  in  the  under-mentioned  periods. 


• 

1781    Port-Glasgow 

FOREIGN  TEADE. 

COASTING  TEADE. 

FISHING  VESSELS. 

Shipt. 

Ton*. 

Men* 

Ships. 

Tom. 

Men. 

Ships. 

Tons. 

Men. 

70 

6266 

1274- 

16 

664 

72 

25 

1224 

245 

1782 

87 

7295 

960 

28 

1055 

108 

18 

755 

159 

1783 

72 

5956 

699 

31 

1628 

176 

16 

705 

159 

1784            .        . 

66 

6180 

654 

24 

1304 

132 

33 

1482 

287 

1785 

117 

8562 

855 

37 

1786 

217 

14 

669 

165 

KB.  Vessels  to  and  from  Ireland  are  included  in  the  columns  of  foreign  trade,  and  all  Dumbarton  vessels  are  included  with 

those  from  Port-Glasgow. 

An  Account  of  the  Number  of  Ships,  with  their  Tonnage  and  Men,  that  have  reported  inwards  at  Port-Glasgow, 

during  the  Year  ending  5th  January  1815,  also  an  Account  of  the  Staple  Articles. 


1 


Ships. 


No. 
116 


Tons. 
22,991 


Men. 


Cocoa. 


cwLqr.tb. 


1416847  2  26 


Coffee. 


ewt.   or.  lb. 
36*$02  2  21 


Sugar. 


cmt.     qr.  lb. 


Molasses. 


cwL    qr.  lb. 


230,327  I  1227,121  2  19  398  S  2215,321 


Pimento. 


cmt.qr.lb. 


Brandy  Rom. 


gallons. 


Wine 


gallons, 
470,147 


goto. 


Tobac  Cot.  Wool  ImpoitDuti 


lbs. 


lbs. 


534891,4631.874, 


Jin 


£        s.   d. 
141,395  10  6 1 


Port- 

Glasgow, 

Port- 
Patrick. 


POR 


An  Account  of  the  Number  of  Skips,  with  their  Tonnage 
and  iden,  that  have  reported  outwards  at  Port-Glas- 
gow, during  the  Year  ending  5th  January  1815,  also 
an  Account  of  the  Value  of  British  Goods  exported 
from  thence. 


Where  Exported, 

Ships, 

Value  of  Brit,  Exports. 

America     • 
Wtst  Indies    . 

Europe       .    • 

No.\ 

28 

52 
133 

Tonnage. 

6216 
14,854 
12,783 

Men, 
408 

1043 
807 

£          s.     d, 
201,312      6    1 
534,534     18     1 
236,00?     11     5 

In  the  year  1791,  there  were  125  vessels,  bearing 
1 2,760  tons,  belonging  to  the  town.  In  1 790,  the  num- 
ber of  vessels  to  and  from  the  port,  was  450,  measur- 
ing 46,560  tons. 

The  following  is  the  number  of  ships,  with  their 
tonnage,  and  number  of  men,  that  entered  inwards  and 
outwards  at  Port-Glasgow,  in  the  year  ending  5th  Ja- 
nuary 1824. 

Ships,  Tonnage.  Men, 

Inwards         161  28,064  1,467 

Outwards      264  29,874  1,678 


Total 


425 


57,938 


3,145 


The  following  articles  were  imported  at  Port-Glas- 
gow, in  the  year  ending  5th  January  1824. 


Lib, 

Gallons, 

Coffee 

145,144 

Rum 

47,471 

Wine 

4,336 

Cwt,      or.    lb. 

Lib. 

Sugar 

160,753    0    14 

.Tobacco 

305,30? 

Molasses 

17,210    2      6 

Cotton  Wool 

893,052 

The  amount  of  duties  of  customs  received  at  Port- 
Glasgow,  in  the  year  ending  5th  January  1824,  was 
£176,344,  0s.  lid. 

Port-Glasgow  is  a  port  of  the  custom-house,  but  it 
has  been  recently  proposed  to  deprive  it  of  this  privi- 
lege. 

The  population  of  Port-Glasgow  is  about  5500.  See 
Clelana's  Annals  of  Glasgow,  1816,  vol  i.  p.  18 ;  and 
vol.  ii.  p.  389,  391. 

PORT-PATRICK,  a  small  maritime  burgh,  is  si- 
tuated  on  the  west  coast  of  Wigtonshire,  nearly  oppo- 
site to  Donaghadee.  It  received  its  name,  like  many 
places  in  Scotland,  from  St.  Patrick,  the  tutelary  saint 
of  Ireland.  An  attempt  was  made,  in  the  sixteenth 
century,  to  supersede  this  ancient  appellation.  Hugh 
Montgomery,  Viscount  Airds  in  Ireland  {[whose  de- 
scendants were  afterwards  raised  to  the  title  of  Earl 
Mount-Alexander,  which  became  extinct  in  1758)  hav- 
ing become  possessed  of  this  place,  and  of  extensive 
lands  in  the  neighbourhood,  erected  it  into  a  burgh  of 
barony,  and  conferred  on  it  the  name  of  Port-Montgo- 
mery, m  honour  of  his  own  family.  The  original  name 
was  held  in  too  high  veneration  to  be  easily  laid  aside. 
And  when,  a  few  years  before  the  Restoration,  this 
noble  family  disposed  of  the  burgh  and  all  their  Scot- 
tish property,  to  the  Rev.  John  Blair,  minister  of  Port- 
Patrick  (the  ancestors  of  the  Blairs  of  Dunskey|  the 
ancient  title  was  immediately  resumed,  and  is  still  re- 
tained, and  that  of  Port-Montgomery  now  entirely  for* 
gotten. 

Port-Patrick  enjoys  a  south-western  exposure,  and 
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is  bounded  in  every  other  direction  by  hilla,  which  sod* 
den) y  rise  in  a  romantic  semi-circular  fona  to  a  height 
varying  from  one  hundred  to  three  hundred  feet.  It 
seems  as  if  placed  in  an  excavation  dug  out  of  the 
mountains  by  which  it  is  surrounded,  and  which  ap- 
pear (chiefly  when  viewed  from  the  channel)  to  approach 
the  sea  so  nearly,  that  there  could  be  no  room  far  a 
single  house,  much  leas  a  thriving  and- extensive  village. 
The  only  outlet  is  a  small  valley,  about  the  centre  of 
the  semi-circle,  through  which  a  small  stream  flows,  and 
falls  into  the  sea  on  the  north  Bide  of  the  village.  The 
burgh  is  very  little  elevated  above  the  level  of  the  sea. 
The  principal  street  is  in  the  form  of  a  crescent,  run- 
ning parallel  with  the  bay,  and  there  are  three  smaller 
streets  connected  with  it,  stretching  at  right  angles  to- 
wards the  mountains.  The  houses  are  in  general  well 
built,  comfortable,  and  covered  with  slate.  The  pa* 
rish  church,  (built  in  1628,)  and  the  manse,  are  situ- 
ated in  the  burgh.  With  the  exception  of  the  ground 
on  which  the  custom-house  stands,  the  feus  are  the  pro- 
perty of  Mr.  Blair  of  Dunskey . 

It  is  a  place  of  extreme  antiquity,  but  it  was  of  no 
note  till  it  formed  the  great  thoroughfare  between  Ire- 
land and  Scotland.     In  the  beginning  of  last  century, 
the  number  of  inhabitants  did  not  exceed  100 ;  but  in 
1790,  they  had  amounted  to  fully  600;  and  including 
the  workmen  now  employed  at  the  improvements  in 
the  harbour,  they  extend  to  nearly  1C00.    The  history 
of  its  harbour  and  of  its  official  communication  with 
Ireland,  Ian  be  mentioned  with  considerable  accuracy. 
It  was  not  till  1662  that  a  mail  was  established  between 
the  two  kingdoms ;  a  measure  accomplished  by  the  Earl 
of  Newburghj— and  in  the  same  year,  the  privy  council 
gave  L.200  Sterling  to  Robert  Main,  post-master-gene- 
ral  for  Scotland,  to  build  a  packet-boat  for  conveying 
the  mail  between  Port-Patrick  and  Donaghadee.    At 
what  intervals  it  was  to  ply  between  these  places,  can- 
not now  be  ascertained  ;  but  as  by  an  act  of  the  Scot- 
tish Parliament  in  1695,  it  was  fixed  to  ao  weekly,  it 
is  evident  it  must  previously  have  crossed  seldomer,  or 
at  least  more  irregularly  than  then  determined.    Nor 
did  it  go  regularly  for  some  time  after  this  period. 
Packet-boats  indeed  continued  to  be  established,  and 
the  intervals  for  passing  fixed  by  law;  yet  as  there 
was  no  quay  or  safe-landing  place  on  either  side,  and 
as  the  wages  of  the  sailors  were  the  same  whether  they 
-crossed  regularly  or  not,  they  availed  themselves  of  the 
least  excuse  for  remaining  in  harbour ;  and  thus  de- 
feated the  object  for  which  they  were  employed.    Go- 
vernment therefore  saw  that  a  change  was  necessary. 
The  established  packets  were  accordingly  abolished, 
and  a  rule  fixed,  that  whatever  vessel  should  sail  first, 
after  the  mail  arrived,  should  have  the  carrying  of  it, 
with  a  certain  allowance  for  the  service.     This,  operate 
ing  as  a  premium,  had  for  a  long  time  a  good  effect 
But  the  communication  between  the  two  kingdoms  in- 
creasing, the  allowance  made  by  government  became 
of  comparatively  little  importance ;  and  a  boat  would 
not  sail  unless  she  had  a  freight  or  cargo  in  addition  to 
the  mail.    The  original  plan  of  official  packets  wss 
again  resorted  to,  but,  upon  more  strict,  vigilant,  and 
liberal  principles.    They  are  four  in  number,  and  the 
allowance  made  them  by  government  is  L.809.    In  ad- 
dition to  the  conveying  of  the  mail,  they  are  fitted  up 
for  the  accommodation  of  passengers ;  the  distance  tf 
twenty-one  miles ;  they  cross  daily ;  no  accident  has 
hitherto  taken  place ;  and  so  regular  is  the  communi- 
cation, that,  except  in  the  stormy  days  of  winter,  *& 
Irish  mail  is  very  seldom  due. 
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Bat  the  great  perfection  to  which  the  transference  of  kingdoms ;  and  a  new  line  of  road  is  tp  he  made  be* 

the  mail  is  brought,  wae  owing  not  less  to  the  improve-  tween  Stranraer  and  Ayr ;  a  circumstance  that  will 

menu  made  on  the  harbour,  than  to  any  other  cjrcum-  prove  vastly  beneficial,  as  it  will  render  the  mail  be- 

stance.    Port-Patrick  possesses  few  natural  advantages  tween  these  places,  which  has  hitherto  been  earned  on 

as  a  harbour,  and  seems  indeed  at  one  time  to  have  been  horseback,  to  be  conveyed  by  coaches,  and  as  it  will 

little  used  in  that  capacity,  Portree,  or  the  King's  Har-  be  remarkably  commodious  and  useful  to  travellers. 

hour,  about  five  furlongs  south  of  Port  Patrick,  being  Improvements  similar  to  those  at  Port-Patrick  are  going 

regarded,  as  is  probable  from  the  name,  as  the  chief  on  at  Donaghadee,  the  harbour  of  which  has  hitherto 

port  of  that  district.*  The  harbour  was  originally  a  mere  been  dangerous  and  insufficient. 

inlet  between  two  ridges  of  rocks,  which  run  far  into  The  inhabitants  of  Port- Patrick,  with  few  exceptions, 
the  sea,  and  which  could  not  be  entered  without  dan-  are  mariners,  or  are  connected  with  the  harbour,  and  at- 
ger ;  and  vessels,  when  they  had  entered  them,  had  to  tend  to  the  accommodation  of  passengers,  or  are  inn- 
be  run  a»ground  to  avoid  being  dashed  in  pieces  by  the  keepers ;  of  whom  the  latter  class  is  comparatively 
tremendous  swell  which  always,  but  particularly  with  numerous,  almost  every  house  being  used  as  an  inn. 
a  westerly  breeze,  obtains  there.  Whenever  a  vessel  They  are.  in  general  sober  and  industrious.  Their  chief 
approached  the  harbour  in  ancient  times,  the  whole  in-  commercial  connexion  is  with  Ireland.  Irish  linen  is 
habitants  assembled  to  draw  her  up  to  the  beach,  there  imported  in  great  quantities.  But  the  chief  articles 
being  no  quay  or  elbow  to  afford  shelter  from  the  waves,  imported  from  that  country  are  black  cattle  and  horses. 
None  of  course  but  fiat-bottomed  boats  could  enter  the  The  number  of  the  former  imported  for  five  years  pre- 
place ;  indeed  the  original  government  packets  were  of  viously  to  I79I,  averaged  1 1,000  per  annum ;  that  of 
this  description ;  and,  in  the  memory  of  several  persons  horses  2000.  Fishing  has  never  flourished  much,  though 
still  alive,  two  of  these  fiats  belonged  to  the  harbour,  some  years  herrings  have  been  caught  in  great  abund- 
and  were  in  active  operation.  But  circumstances  have  ance.  The  atmosphere  is  pure,  and  the  climate  mild, 
long  hewn  changed.  A  quay  and  a  reflecting  light-  often  eultry  indeed,  as  the  town  is  defended  from  the 
house  were  built  about  sixty  years  ago;  and  instead  of-  cold  winds  by  the  mountain  chain  by  which  it  is  cn- 
a  few  fiat-bottomed  boats,  Port- Patrick,  exclusive  of  the  vironed.  The  west  wind  is  most  prevalent,  and  is  often 
packets,  can  now  boast  of  neatly  a  doaen  vessels,  em-  accompanied  with  rain,  which  is  more  common  here 
ployed  in  the  coasting  trade,  or  in  trading  with  Ire-  than  in  the  interior  of  the  country.— The  greater  part 
land.  A  custom-house  has  been  established;  and  as  of  the  materials  of  which  this  article  is  composed  have 
the  place  forms  the  great  thoroughfare  to  Ireland,  there  not  before  been  given  to  the  public.  The  best  books 
is  about  it  as  much  bustle,  liveliness,  and  importance,  on  the  subject  are  an  account  of  Port-Patrick  by  the 
as  would  do  honour  to  a  much  larger  and  a  more  cele-  Rev.  Dr.  M'Kenxie,  in  the  1st  vol.  of  the  Statistical  Ac- 
bratedtown.  count  of  Scotland;   Chalmers's  Caledonia,  voL  iiL  § 

But  great  as  have  been  the  improvements  already  Wigtonshire;  Forsyth's  Beauties  of  Scotia*  d;  Symson's 

made,  greater  and  more  extensive  ones  have  lately  been  Account  of  Galloway .    (t.  m.) 

begun.    Though  an  excellent  pier  has  been  erected,  PORTER  BaxwxBY  and  B&xwino.    SeeBnawiNG, 

and  the  port  otherwise  much  improved,  yet  the  two  Vol.  IV.  p.  45p. 

ledges  of  rocks,  which  run  into  the  sea,  and  render  the  PORTEUS,  Beilbt,  late  Bishop  of  London,  and  an 

mouth  of  the  harbour  so  difficult  and  dangerous,  have  eminent  divine,  was  born  at  York  in  1731,  of  American 

hitherto  been  allowed  to  remain*    These  rocks,  how*  parents.    From  Bippon,  where  he  received  the  rudi- 

ever,  are  now  about  to  be  removed;  and  two  piers,  near-  ments  of  his  classical  education,  he7  went  to  Christ's 

)y  in  the  same  line  as  the  rocks,  are  to  be  built,  calculated  College,  Cambridge,  where  he  was  admitted  to  the  de- 

to  inclose  seven  acres,  of  water ;  so  that  Port-Patrick  will  gree  of  B.  A.  in  1751,  and  he  carried  off  the  second  of 

form  one  of  the  most  accessible,  extensive,  and  safe  har-  two  honorary  medals  given  as  a  reward  for  eminent  at- 

bours,  on  our  Scottish  coast.    Commissioners  have  been  tainments  in  classical  literature.    In  the  same  year  he 

appointed  by  parliament  for  carrying  the  work  into  ef-  was  elected  a  Fellow  of  the  College,  and  took  up  his 

feet,  according  to  a  plan  of  the  late  Mr.  Rennie.  The  son  residence  at  Cambridge.    In  1755  he  took  bis  degree 

of  this  respectable  gentleman  is  the  engineer  of  the  of  M.A.  and  in  1757  was  ordained  Deacon,  and  soon 

work ;  but  Mr.  Henry  is  appointed  as  his  substitute,  after  appointed  one  of  the.  preachers  of  Whitehall  cha- 

snd  resides.    The  resident  commissioners  are  Mr*  Blair,  pel. 

Collector  Hannay,  and  the  Rev.  Dr.  M'Kenaie.    The  In  the  year  1759  Mr.  Porteus  obtained  the  Seatonjan 

work  was  begun  in  March  1821 ;  and  though  upwards  prize  for  the  best  poetical  Essay  on  Death,  which  was 

of  a  hundred  men  are  employed,  a  small  part  of  it  only  published,  and  gave  high  earnest  of  bis  future  oelebri- 

has  yet  been  accomplished.    It  is  carried  on  by  means  ty.    The  first  of  his  prose  publications  was  a  sermon, 

of  the  diving  bell.   The  expence  is  calculated  at  about  preached  before  the  University  of  Cambridge  in  1761, 

L.  150,000,  which  is  defrayed  in  the  mean  time  by  an-  entitled,  "  The  Character  of  David,  King  of  Israel,  i«- 

nual  grants'  from,  government,  but  will  soon  be  reim-  partially  considered."    Dt,  Seeker,  archbishop  ofCan- 

bursed  by  an  additional  postage  (amounting  to  about  terbury,.  was  induced,  by  the  perusal  of  this  sermon, 

L.3000  per  antium)  which  has  been  laid  on  letters  to  to  appoint  him  one  of  his  domestic  chaplains;  and  he 

and  from  Ireland.  soon  after  presented  him  to  two  rectories  in  Kent,  and 

Nor  are  these  all  the  improvements  connected  with  one  in  Middlesex,  and  also  to  a  prebend's  stall  in  the 

this  harbour  that  are  to  take  place.    A  steam-boat  is  cathedral  church  of  Peterborough, 

to  be  employed  to  carry  the  mail  between  the  two  In  1765  he  married  Miss  Hodgson,  a  lady  of  small 

•  Portree  was  originally  the  name  of  the  barony  now  called  Dunskey;  and  Port-Patrick  was  a  port  belonging  to  it  'Tb«  proprietors  of  it. 
More  >t  reU  into  the  hands  of  Hugh  Montgomery,  were  the  Adah*  of  KilbOt.  The  family  of  Blair  uieftuod  the  name  of  Dvmekey  to  its 
toner  tppelhttien  ftem  a  romantia  and  rodent  cattle  which  bstougs  to  it,  and  which  efende  on  a  predptouf  peainsalar  rack,  about  a  qoar- 

tcrof  amBeioathof  Port-Petrkk.    At  what  time  the  pssssnt  casde,  whkh  has  keg  bean  in  rums,  was  built,  cannot  be  known ;  hat  it  is 
wended  that  there  was  a  castk  on  the  sans  sua  so  cady  as  the  ssign  of  Eugenius  V.  who  lived  in  the  seventh  century. 
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Portent,    fortune,  from  Ashbourne,  in  Derbyshire.    In  1767  be  west  is  about  140  miles,  and  its  breadth  from  north  to 

Bishop     was  made  rector  of  Lambeth,  and  in  the  same  year  he  south  about  86.      It  is  highly  fertile;  is  diversified 

II         obtained  the  degree  of  D.D.  with  woods,  hills,  and  valleys;  is  watered  with  a  va- 

rortoKico.      Upon  the  death  of  the  Archbishop,  in  1767,  Dr.  Por-  riety  of  streams,  and  has  rich  meadows,  which  feed 

teus,  in  conjunction  with  Dr.  Stinton,   edited   Dr.  great  quantities  of  cattle.    The  woods  abound  with 

Seeker's  works,  in  seven  volumes,  to  which  was  prefix-  parrots,  wild  pigeons,  and  other  fowls,  and  the  breed 

ed  a  life  of  the  author  from  the  pen  of  Dr.  Porteus.  pf  dogs  brought  over  by  the  Spaniards  is  said  still  to 

The  Queen  having  become  acquainted  with  the  cha-  exist  wild  in  the  woods,  and  to  subsist  upon  land-crabs 

racter  and  talents  of  Dr.  Porteus,  recommended  him  to  that  burrow  in  the  ground. 

the  King  as  his  chaplain ;  and  he  soon  after  became  The  chief  trade  of  the  island  consists  in  cotton, 

Master  of  the  Hospital  of  St.  Cross,  near  Winchester,  sugar,  ginger,    tobacco,    hides,  cassia,    mastic,    silk, 

Dean  of  the  Chapel  Royal,  and  Provincial  Dean  of  oranges,  lemons,  &c. 

Canterbury.  Porto-Rico  was  discovered  by  Cohimbus  in  14-93, 

He  was  soon  after  raised  to  the  see  of  Chester;  and  but  it  .was  not  till  1509  that  it  attracted  the  notice  of 

in  the  year  1785,  he  published  a  volume  of  sevwons  on  the  Spaniards.     A  considerable  time  ago  there  were 

various  subjects,  which  underwent  several  editions.  1500  Spaniards  in  the  island,  and  3000  negroes. 

Upon  the  death  of  Dr.  Lowth  in  1787,  Dr.  Porteus  St.  Juan  de  Porto-Rico,  the  capital  of  the  island, 

was  translated  to  the  bishoprick  of  London;  and,  in  was  founded  in  1514.    It  is  populous  and  well  built, 

1790,  he  published  the  charge  which  he  delivered  on  and  has  a  good  harbour,  defended  by  a  citadel  and 

the  first  visitation  of  his  diocese.    A  second  volume  of  castle.   West  Long,  of  the  town  66°  IS7 15",  and  North 

his  sermons  appeared  in  1777,  and,  during  the  Lent  of  Lat  18°  29* 10". 

1778,  he  began  a  series  of  Discourses  on  the  Truth  of  -  PORTSMOUTH,  a  sea-port  town  of  England,  in 

the  Gospel  History,  which  he  delivered  every  Friday  Hampshire,  is  situated  on  the  coast  of  the  English 

to  crowded  audiences  at  St.  James's  Church,  West-  Channel,  and  on-  the  west  side  of  the  isle  of  Portaeau 

minster.     In  1802,  these  discourses  were  published,  It  comprehends  the  old  town  of  Portsmouth,  and  the 

under  the  title  of  "  Lectures  on  St.  Matlheufs  Gw-  town  of  Portsea,  which  is  situated  within  the  borough, 

pel,"  in  2  vols.  8vo.     The  last  work  which  Bishop  gnd  subject  to  the  jurisdiction  of  the  magistracy.    . 

Porteus  published,  was  entitled  •«  The  Beneficial  Ef-  '  The  town  of  Portsmouth  is  the  seat  of  the  civil  and 

fetts  of  Christianity  on  the  Temporal  Concerns  of  Man*  military  establishments,  and  the  residence  of  the  port- 

kind,  proved  from  History  and  Facts  "  which  appeared  admiral.     Its  streets  are  more  spacious  than  those  of 

in  1806.     Having  been  long  in  a  weak  state  of  health,  Portsea,  and  the  houses  and  buildings  are  generally  of 

his  bodily  frame  began  to  experience  a  rapid  decline  of  a*  superior  character.     The  town  of  Portsea',  however, 

strength,  and,  on  the  14th  May  1808,  he  expired  in  the  surpasses  it  in  size  and  population,  and  contains  within 

seventy-eighth  year  of  his  age.  its  limits  the  dock-yard  and  gun-wharf,  to  the  first  of 

The  benevolence  and  liberality  of  Dr.  Porteus  were  which   Portsmouth  owes   much   of  its  real  import- 
no  less  distinguished  than  his  character  and  conduct  ance. 

as  a  prelate.  During  his  life  be  transferred  £7000  in  Within  the  last  fifty  years,  this  town  has  undergone 
the  3  per  cents  to  the  archdeacons  of  the  diocese  of  Lon-  great  improvements,  the  paving  of  Portsmouth  having 
don,  as  a  permanent  fund  for  relieving  the  wants  of  the  been  finished  in  1775,  and  that  of  Portsea  in  1792. 
poorer  clergy  of  his  diocese.  He  likewise  bequeathed  The  church  of  Portsmouth,  which  is  a  spacious  struc* 
three  gold  medals  to  Chrisfs  Church,  to  be  contended  for  ture,  has  been  erected  at  different  periods.  It  has  a 
annually  by  the  students  of  the  college;  one,  valued  at  tower  120  feet  high,  which  forms  a  useful  sea-mark, 
fifteen  guineas,  for  the  best  Latin  dissertation  on  any  of  Behind  the  altar  there  is  a  large  and  elaborate  ceno- 
the  chief  evidences  of  Christianity;  another  of  equal  taph  to  the  memory  of  the  celebrated  Duke  of  Buck- 
value  for  the  best  English  composition  on  some  moral  ingham.  The  parish  'church  of  Portsea  is  two  miles 
precept  in  the  Gospel ;  and  one!  of  ten  guineas  to  the  distant  from  the  town,  at  the  hamlet  of  Kingston ;  but 
best  reader  in,  and  the  most  constant  attendant  at  there  are  several  handsome  chapels  in  the  town,  the 
chapel.  He  likewise  left  a  library  for  the  use  of  his  chief  of  which  are  dedicated  to  St  James  and  St  John, 
successors  in  the  see  of  London,  and  a  liberal  sum  for  and  the  last  of  which  is  particularly  elegant  within, 
erecting  a  building  to  receive  it,  at  the  Episcopal  Pa-  Besides  these  churches,  there  are  various  meeting- 
lace  of  Fulham.    At  Hydehill,  near  Sundridge,  in  houses  for  dissenters. 

Kent,  where  he  had  a  country  house,  he  built  a  cha-  The  town-house  where  the  borough  courts  are  held, 

pel,  beneath  which  he  directed  his  remains  to  be  de-  is  a  large  building,  situated-  near  the  middle  of  the 

posited;  and  lie  endowed  this  chapel  with  an  annual  high  street,  and  was  repaired  and  enlarged  in  1796. 

income  of  £250  per  annum.     See  Hodgson's  Life  of  At  *  short  distance  from  it  stands  the  white  house  or 

Porteus.  town  prison,  in  which  the  prisoners  are  separated  into 

PORTICI,  the  name  of  a  small  town  of  Italy,  near  classes,  and  which  is  under  excellent  regulations.    The 

Naples,  situated  at  the  sea-shore,  at  the  foot  of  Mount  government  house,  situated  at  the  upper  end  of  the 

Vesuvius.    The  principal  ornament  of  the  town  is  a  grand  parade,  was  part  of  an  old  hospital,  but  is  now 

royal  palace.  Beneath  the  town  and  palace,  lies  buried,  an  excellent  residence  for  the  governor  of  Portsmouth. 

at  the  depth  of  70  feet,  the  city  of  Hercvlanevm,  which  The  residences  of  the  lieutenant-governor  and  of  the 

we  have  already  described  in  Vol.  X.  p.  789.     Popu-  port-admiral,  are  both  elegant  and  commodious  build- 

lation  of  the  town  5200.    See  Eustace's  Travels,  vol.  lngs ;  particularly  the  latter,  which  is  situated  in  the 

i.  p.  58S.  high  street. 

PORTLAND    ISLE.      See  Dorsetshire,    Vol.  The  dock-yard  of  Portsmouth,  which  is  very  exten- 

VIII.  p.  54.  sive,  contains  immense  store-houses,  handsome  resi- 

PORTO.    See  Oporto,  Vol.  xv.  p.  459.  dences  for  the  principal  officers,  an  elegant  house  for 

PORTO-RICO,  an  island  in  the  West  Indies,  about  the  commissioner,  an  academy  for  naval  instruction, 

60  miles  east  of  Htspaniola.    Its  length  from  east  to  a  chapel,  and  extensive  workshops,  mast  houses  and 
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other  buildings.  The  dock-yard  is  entered  by  a  lofty 
gateway.  The  Royal  Naval  Academy  consists  of  a 
centre  and  two  wings ;  in  one  of  which  is  &  fine  model 
of  the  Victory  of  110  guns,  which  was  lost  in  1779. 
There  is  an  excellent  observatory  in  the  academy.  The 
commissioner's  house  is  a  spacious  building,  consisting 
of  a  centre  and  two  wings,  witfi  an  elegant  portico. 
The  next  buildings  are  a  range  of  store-houses,  a  neat 
modern  chapel,  in  the  cupola  of  which  is  hung  the  bell 
of  the  Royal  George,  and  the  new  guard-house,'  with  a 
handsome  portico.  At  the  anchor  wharf,  an  extensive 
range  of  anchors,  of  all  dimensions,  are  kept,  some  of 
which  weigh  from  forty  to  ninety  tons  each.  The 
rope-house  is  a  spacious  building  of  great  length,  and 
three  stories  high.  It  is  1094  feet  long,  and  54  broad. 
The  cables  are  twisted  in  the  lower  storey  by  the  aid  of 
machinery,  and  the  other  processes  are  carried  on  in  the 
upper  ones.  Another  object  of  great  interest  is  the 
great  smithy,  where  the  spectator  is  stunned  by  the 
noise  and  clanking  of  hammers.  The  range  of  store- 
houses on  the  north-east  is  about  600  feet  long,  and 
the  sail  loft,  and  rigging-house  are  also  huge  buildings, 
both  400  feet  long.  A  length  of  800  feet  is  occupied 
by  the  two  hemp-houses  and  the  two  sea-storehouses, 
and  the  tarring-nouses,  and  other  appendages  of  the* 
rope-houses  are  on  a  similar  scale.  Near  the  smithy 
is  an  iron-mill,  a  copper-mill,  and  a  refinery  of  copper, 
where  all  the  old  copper  of  ships'  bottoms  are  again 
melted  and  rolled.  At  the  head  of  the  north  dock 
stands  the  wood-mill,  where  the  celebrated  block  ma- 
chinery is  placed,  and  where  every  article  of  turnery, 
rabittmg,  &c.  is  made.  Seasoning  sheds/  saw-pits, 
timber  births,  and  the  washing-house,  coal-house,  and 
boat-storehouse,  occupy  the  western  extremity  of  the 
yard.  The  jetty  heads,  the  docks,  and  the  rigging- 
nouses,  are  all  objects  of  great  interest.  During  peace, 
about  2000  men  are  commonly  employed  in  this  dock, 
and  in  war  sometimes  5000  have  been  employed. 

The  gun  wharf  embraces  several  ranges  of  buildings 
for  holding  naval  and  military  artillery,  &c.  On  the 
wharf  is  the  grand  depot  for  gilds,  carronades,  and 
mortars,  with  shot  and  shells  of  all  sizes,  ranged  in  im- 
mense pyramidal  piles.  The  small  armoury  is  a  recent 
building,  capable  of  holding  arms  for  25,000  men.  The 
victualling  office  consists  of  several  extensive  ranges 
of  buildings,  including  an  excellent  house  for  the  agent, 
victualler,  and  a  storehouse,  extending  the  whole  length 
of  St.  Thomas  Street,  and  containing  the  spirits  and 
liquors  for  the  supply  of  the  navy.  The  beef  and  pork 
are  prepared  and  salted,  and  the  biscuits  baked  in  the 
other  buildings.  The  wheat  for  the  biscuit  is  ground 
at  the  King's  Mill,  on  the  Portsea  side,  which  was 
built  on  piles,  and  cost  L.7000.  It  is  driven  by  a* 
stream  of  salt  water,  admitted  from  the  harbour  through* 
s  large  sluice,  which  is  closed  at  high  water.  On  the 
ebbing  of  the  tide  the'  stream  returns  to  the  harbour 
after  performing  its  work  in  the  mill. 

Portsmouth  harbour  surpasses  every  other  in  the 
United  Kingdom  by  its  depth,  its  capaciousness,  and 
its  security.  The  largest  first  rates  may  ride  here  at 
the  lowest  ebbs  without  touching  the  ground ;  and  it 
has  been  considered  as  capable  of  receiving  the  whole 
British  navy.  When  ships  are  driven  from  their  an- 
chors atSpithead,  they  find  perfect  shelter  within  Ports- 
mouth harbour.  This  harbour  is  very  narrow  at  its 
entrance,  which  does  not  exceed  the  breadth  of  the 
Thames  at  Westminster,  but  it  rapidly  expands,  and 
throws  out  several  branches  to  Fareham,  Porchester, 
and  Portbridge,    The  bottom  every  where  affords  good 
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anchorage,  and  it  is  so  completely  free  of  bars  and  im- 
pediments, that  a  first  rate  can  set  sail  at  any  time  of 
the  tide,  and  quit  the  harbour  in  the  deep  water  be- 
neath South  Sea  Castle.  Portsmouth  harbour  is  like- 
wise secure  from  any  attack  by  sea,  by  means  of  the 
various  forts  and  batteries  which  defend  the  approach, 
and  are  nearly  level  with  the  water's  edge. 

The  fortifications  of  the  town  were  commenced  by. 
Edward  IV.;  and  since  that  time  they  have  been 
greatly  increased,  and  are  now  deemed  impregnable:  . 
Charles  II.  improved  and  enlarged  them  •  by  a  kind  of 
star-fort  round  South  Sea  Castle ;  but  as  this  was  partly 
blown  up  by  accident  in  1759,  L.6937  was  granted  by 
the  parliament  for  improving  the  works.  William  III. 
also  made  additions  to  the  defence  of  the*  town,  and 
since  1770  many  others  have  been  completed  at  a  vast 
expence.  The  newest  fortifications  are  those  on  the 
Portsea  side,  and  .the  works  which  are  faced  with  stone, 
are  so  elevated  as  to  command  the  surrounding  country. 
The  ditches  are  wide  and  deep ;  and  strong  and  capa- 
cious outworks  strengthen  the  whole  line.  An  exten- 
sive ravelin  at  the  head  of  the  creek  between  Portsea 
and  Portsmouth,  connects  these  works  with  those  of 
the  latter  town,  the  communication  between  the  towns 
being  preserved  by  a  long  bridge,  which  leads  to  St. 
Thomas's  gate.  The  fortifications  on  the  Portsmouth 
side,  which  extend  from  the  town  to  South  Sea  Castle, 
form  a  noble  semi-circular  terrace,  above  a  mile  in 
length,  which  is  planted  with  elms,  and  forms  a  favour- 
ite promenade.  From  the  Platform,  which  is  the  prin- 
cipal resort  of  company,  there  is  a  fine  sea  view  of  un- 
rivalled beauty. 

Among  the  charitable  establishments  of  this  town,  is 
a  free  grammar  school,  founded  by  Dr.  Smith,  who 
gave  the  patronage  of  it  to  the  dean  aud  chapter  of 
Christ's  Church.  There  are  several  other  schools  here, 
particularly  one  under  the  patronage  of  a  Friendly  Sot 
ciety,  kept  in  the  Society  HalL  There  is  -also  here  an 
alms-house  for  eight  poor  widows.  The  poor  are  here 
employed  chiefly  in  picking  oakum.  The  poors-house 
of  Portsmouth  is  an  old  building,  in  a  confined  and 
dissolute  pact  of  the  town.  That  of  Portsea  occupies 
a  more  open  spot,  about  a  mile  distant,  and  has  within 
its  walls  a  garden  and  a  large  area. 

The  custom-house  is  situated  in  Broad  Street,  which 
forms  part  of  the  western  suburb.  It  is  a  large  and 
commodious  building,  with  an  extensive  establishment. 
The  merchant  ships  lie  in  a  large  bay,  between  the 
gun  wharf  and  the  Point,  having  die  advantage  of  an 
excellent  quay,  with  all  its  appendages.  This  commu- 
nicates with  Portsmouth  by  a  large  gate,  called  the 
quay-gate.  At  the  point,  and  close  to  the  mouth  of  the 
harbour,  is  a  bathing- house,  which  is  both  spacious 
and  commodious.  Several  extensive  breweries  have 
been  established  at  Portsmouth,  and  a  bank  has  been 
erected  on  the  Parade  There  is  a  theatre  in  the  town, 
which  fs  well  attended.  Two  newspapers  are  regularly 
published  in  the  town.  A  new  prison  has  been  recent- 
ly built  in  Pearyn  Street  at  an  expence  of  L.30,000. 

The  towns  of  Portsmouth  and  Portsea  are  governed 
by  a  mayor,  a  recorder,  twelve  aldermen,  an  unlimited 
number  of  burgesses,  and  some  inferior  officers. 

Portsmouth  sends  two  members  to  parliament ;  the 
right  of  election  being  vested  in  the  mayor,  aldermen, 
and  burgesses,  who  now  amount  to  1 10. 

In  the  neck  of  Spithead,  at  the  distance  of  about  ft 
mile  from  the  entrance  of  Portsmouth  harbour,  is  a 
buoy,  which  marks  the  spot  where  the  Royal  George, 
of  100  guns,  was  sunk  by  accident  in  17S2.    When 
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Ports-  lying  on  her  aid*  to  repair  he*  keel,  a  sudden,  aauall 
-  ~ib.  tnrew  her  broadside  on  the  water,  and  the  lower  deck 
porta  not  having  been  lashed  down,  she  filled  with  wa- 
ter and  sunk  in  about  three  minute*  Admiral  Ken>- 
penfelt  and  above  400  of  her  csew,  besides  200  women, 
perished  in  her.  Her  top-masts  are  yet  visible,  above 
water. 

The  following  is  the  papulation,  of  the  burgh  of 
Portsmouth  and  the  town  of  Portsest,  according  to  the 
census  of  1821. 

l&eabited  house*  8,627 

Families,            .  10,460 

Homes  building,               .  .                           17 

Houses  uninhabited,                   .  628 

FamiliM^iBployed  in  agponltuife,  *                   699 

Ditto  m  trade,  4,445 

Mala,           .                   .  20,425 

.        25,223 

4ft}668 
40,567 


Total  population, 

Total  population  in  1811, 

Increase  since  1811, 


5,081 


Position  of  Portsmouth  Academy,  West  Long.  1*6' 
1".  North  Lot.  50>  48'  3\  For  farther  information  re- 
specting Portsmouth,  see  the  Beauties  of  England  and 
Waiee,  vol.  vi.  p.  314—332.  M.  Du pin's  Mewires 
mr  la  Marine  el  Us  Port*  et  Chaussies  de  France  d 
Jngleterre*  Paris,  1818,  p.  36.;  and  his  Faroe 
litairc  de  Grande  Bretague,  torn.  ii.  p.  425. 


PORTSOY  is  a  considerable  aea~poxt  town  of  Soot-  h 
land,  in.  the  county  of  Banff,  and  parish  of  Fordyce.  0 
It  stands  on  a  .point  of  land  projecting  into  the  Moray 
Firth,  which  forms  a  secure  harbour  for  vessels  of  coo* 
siderable  burthen.  There  is  here  a  species  of  serpen- 
tine, called  Portsoy,  marble,  which  is  manufactured  into 
tea-cups,  vases,  sleeve  buttons,  and  other  small  orna- 
ments. The  quarry  of  it  is  vary  extensive,  and  stretches 
out  about  four  miles  in  length.  Another  mineral  found 
here  has  excited  great  interest  in  consequence  of  having 
been  described  and  drawn  by  the  late  Dr.  Hutton  in 
the  Edinburgh  Transactions,  vol.  i.  p.  255,.  and  Plate  ii 
It  is  a  sort  of  flesh-coloured  granite,  and  occurs  about 
four  or  five  miles  west  o£  Portsoy,  on  the  road  to  Hunt- 
ly.  It  is  connected  with  the  common  granite  of  the 
country.  The  singularity  of  this  kind  of  granite  con. 
sists.  in  the  uniformity  of  the  ground  of  feldspar,  and 
the  regular  shape  of  the  onartz  mixture.  The  trans. 
verse  sections  of  these  longitudinal  prisms  of  silex,  exhi. 
bits  not  only  separately  the  forms  of  certain  typogra- 
phic characters,  but  collectively  give  the  regular  lineal 
appearance  of  types  set  in  writing. 

Portsoy,  besides  sending  out  a  number  of  vessels  to 
the  fishery,  carries  on  a  considerable  manufacture  of 
thread  for  the  London  and  Nottingham  markets.  The 
population  of  the  town  is  about  1000.  West  Long. 
2°  S6'  and  North  Lat  57°  SV. 
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t      ^Lj  A  oaTUOAt,  the  most  westerly  kingdom  of  Europe,  is 

"'V^    bounded  on  the  west  and  south  by  the  Atlantic  Ocean, 
Situation.    awl  on  the  easi  BXsd  ^j^  by  Spain#     jt  ia  $ituate<J  be- 

ween  86°  56T  and  48°  V  of  north  latitude,  and  7°  84>' 
and  9°  30'  of  west  longitude.  Its  form  is  oblong,  ex- 
tending in  length  from  north  to  south  360  British 
miles,  and  in  medial  breadth  from  east  to  west  120, 
—its  superficial  extent  being  estimated  at  about  40,000 
square  miles. 

Name.  Respecting  the  name  of  Portugal  there  have  been  va- 

rious conjectures.  Some  have  asserted  that  a  colony  of 
Gauls,  having  landed  at  the  place  now  denominated 
Oporto,  called  it  Portus  Galhrum  ;  and  that  at  length 
the  name  was  applied  to  the  whole  country,  but  soft- 
ened into  Portugal.  The  most  probable,  and  the  ge- 
nerally received  opinion,  however,  is,  that  on  an  emi- 
nence overlooking  the  site  of  the  present  Oporto,  there 
was,  during  the  time  of  the  Romans,  a  town  or  fort 
named  Calk,  and  that  the  harbour  of  this  place  (the 
mouth  of  the  river  Douro)  being  of  unrivalled  excel* 
fence,  it  was,  by  way  of  distinction,  termed  Partus  Cat* 
has,  or  Porto  CaUe;  a  name  which,  aa  the  country  was 
gradually  recovered  from  the  Moors,  was  extended  to 
die  whole  kingdom.  The  ancient  appellation  of  this 
country  was  Lusiiania;  but  the  boundaries  of  the  two 
did  not  exactly  correspond,  Lusitania  excluding  the 
two  southern  provinces  of  Portugal,  and  comprehend- 
ing some  portions  of  the  north-western  districts  of 
Spain.  The  term  Portugal  does  not  occur  in  any  writ- 
ings  earlier  than  the  middle  of  the  eleventh  century. 

Population.  Portugal  is  divided  into  six  provinces :  Entre  Douro 
e  Minho,  and  Tras  os  Montes  towards  the  north ;  Beira 
and  Estremadura  in  the  centre ;  Alentejo  and  Algarve 
towards  the  south.  The  population  of  this  kingdom 
was  long  a  subject  of  conjecture  and  uncertainty ;  but 
a  census  of  the  kingdom  having  been  instituted  in  1802, 


the  truth  has  now  been  exactly  ascertained.  The  two  p*q 
northern  provinces  were  found  to  contain  907,965  sod  \^y 
318,605  souls  respectively  ;  the  two  central,  1,121,595 
and  826,680 ;  the  two  in  the  south,  380,480  and 
127,615— making  altogether  a  total  of  3,6$8,000.  The 
number  of  parishes  waa  ascertained  to  amount  to  no 
fewer  than  4-262  ;  the  number  of  families  to  760,159; 
averaging,  it  is  evident,  178  families  to  each  parish, 
and  nearly  five  individuals  to  each  family. 

The  climate  of  Portugal  is  various  in  the  different  ®«* 
parts  of  the  kingdom.      In  the  south  it  is  extreme- 
ly mild  and  pleasant,  and  would  indeed  be  scorch- 
ing, were  it  not  moderated  by  the  Atlantic  breezes* 
It  is  considerably  more  temperate  in  the  centre ;  while 
in  the  north  it  is  comparatively  cold,  is  subject  to  raios 
to  a  degree  unknown  in  any  other  part  of  the  king- 
dom, and  is  altogether  characteristic  of  a  country  sitaa* 
ted  several  degrees  farther  distant  from  a  tropical  re* 
gion.    The  rugged  mountain  tracts  of  Tras  os  Monte*, 
together  with  Us  northern  situation,  may  probably  ac- 
count for  this  diversity  of  climate.    In  every  quarter 
of  the  kingdom,  indeed,  the  mountain  ridges  are  re- 
markable for  comparative  intensity  of  cold ;  while,  in 
the  valleys,  which  are  extensive  and  numerous,  the  sir 
is  infinitely  milder  and  more  genial ;  not  so  much  so, 
however,  as  in  the  parallel  situations  of  Spain,  as  theis 
latter  enjoy  not  the  cooling  advantages  of  the  sea-coast, 
by  which  the  former  is  every  where  distinguished,    In 
Portugal  frost  is  never  very  intense,  and,  in  most  cues, 
the  frost  which  is  formed  during  the  night  the  heat  of 
the  returning  sun  immediately  thaws  and  removes- 
Snow  also  is  extremely  rare,  except  on  the  summits  of 
the  highest  mountains ;  in  so  much,  to  use  the  words  of 
an  intelligent  traveller,  that,  in  die  year  1784,  some 
happening  to  fall,  "  the  common  people  were  so  alarm- 
ed that  they  ran  into  the  churches,  and  thought  the 
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id.  end  of  the  world  was  coming.'*    The  faH  of  ram,  par-' 
^'ttctilarly  m  winter,  is  very  considerable,  and  is  often 
to  rapid,  (though  of  short  continuance,)  that  rivers, 
which  had  been  nearly  dried  up,  not  uncommonly  in 
a  few  hours  overflow  their  banks,  and  rush  in  tor- 
rents in  all  directions.    At  Lisbon,  which  is  probably 
the  mildest  and  most  salubrious  spot  in  the  kingdom, 
and  which  is  much  resorted  to  by  persons  from  Great 
Britain  threatened  with,  consumption  and  pulmonary 
complaints,  the  days  of  fair  weather  are  computed  'to 
amount  to  200  in  the  year ;  while  those  of  settled  rain 
seldom  are  known  to  exceed  80.    The  medial  heat  is 
about  60°* 
Mi       The  physical  appearance  of  Portugal  is  extremely 
raaccdrversified  and  interesting.    Elegant  vineyards,  groves 
of  orange  and  lemon  trees,  verdant  vales,  and  meadows, 
rivers  of  every  degree  of  magnitude,  dashing  down 
craggy  steeps,  or  meandering  in  valleys,  together  with 
extensive  mountain  ridges,  wild  and  majestic,— are  the 
features  for  which  this  country  is  remarkable.    Nume- 
rous valleys  of  the  most  picturesque  description,  are 
formed  by  the  mountain  chains,  with  which  Portugal 
so  much  abounds ;  but  the  most  rich  and  celebrated 
meadow  land  lies  in  the  north-west,  between  the  Douro 
and  the  Minho;  and  there  are,  besides,  two  extremely 
extensive  plains,  one  to  the  touth  of  the  Tagus,  near 
Santarem,  and  the  other  at  the  mouth  of  the  Vouga  in 
the  north.     Notwithstanding  these  valleys  and  plains, 
however,  Portugal  may  in  some  respects  be  denomi- 
nated a  mountainous  country.    Several  of  the  great 
mountain  chains  of  Spain  penetrate  into  it,  and  inter- 
secting it  from  east  to  west,  terminate  in  large  promon- 
tories in  the  Atlantic.  Of  these  the  most  remarkable  are 
theSerra  deEstrella,  which  traverses  the  province  of 
Beira,  and  the  Serra  de  Monchique  in  Algarve,  of  which 
Cape  St.  Vincent  forms  the  extremity.    There  are  also 
various  clusters  of  mountains,  unconnected  with  any 
of  the  Spanish  chains, — such  as  those  in  the  north-east 
in  Tras  os   Montes,  those  which  separate  Alentejo 
from  Algarve,  and  Cintra  situated  about  five  leagues 
south-west  of  Lisbon,  and  known  to  navigators  as  the 
Cape  in  which  it  terminates,  and  denominated  Cabo 
tie  Rocca,  the  most  westerly  part,  not  only  of  Por- 
tugal, but  of  Europe.    These  mountains  are  general- 
ly rocky,  chiefly  granitic,*— and  are  barren,  if  we  except 
Monte  Junto,  the  ancient  Sagrus  in  Estremadura,  which 
is  clothed  with  verdure,  and  affords  a  rich  pasturage. 
The  highest  mountains  in  Portugal  do  not  exceed  six 
thousand  feet,  while  in  some  cases  the  same  chain  in 
Spain  may  be  estimated  at  eight  thousand.     For  a  more 
minute  description  of  the  mountains  of  Portugal,  we 
refer  the  reader  to  Link's  Travels  in  Spain,  (Lond.  1801 , 
one  vol.  8vo.)  decidedly  the  best  book  on  this  subject 
yetpublished. 
ttu        Few  countries  can  boast  of  a  greater  number  of  rivers 
than  Portugal.     Castro  enumerates  about  two  hundred* 
great  and  small,  of  which  some  are  very  large,  beauti- 
ful, and  majestic.     For  the  largest,  as  is  the  case  with 
the  mountains  as  mentioned  above,  this  country  is  in- 
debted to  Spain,— the  Tagus,  the  Douro,  the  Minho, 
and  the  Guadiana,  having  their  origin  in  that  kingdom. 
The  Tagus  rises  in  the  mountains  of  Molina,  at  the  ex- 
tremity of  Castile,  next  to  Arragon,  whence  flowing  in 
a  direction  nearly  west,  it  falls  into  the  Atlantic,  after 
a  course  of  450  miles,  of  which  150  are  in  Portugal, 
and  the  remainder  in  Spain.     From  the  numerous  tri- 
butary streams  by  which  it  is  augmented,  its  waters 
become  very  copious  ere  it  approaches  Lisbon,  where 
it  meets  a  brancn  of  the  Atlantic,  and  forms  one  of  the 
vol.  xvh.  paht  I. 


noblest  harbours  in  the  World  for  extent,'  depth,  and   i'ortugaf.. 
shelter.    This  river,  like  the  Nile,  annually  overflows 
its  banks,  and  inundates  the  ac\jacetit  champagne  coun- 
try ;  a  circumstance  which  renders  Ihe  soil  so  exceed- 
ingly fertile,  that,  to  use  the  words  of  an  excellent  wri- 
ter, "  the  farmers  have  often  reaped  an  abundant  crop 
ot  excellent  wheat  within  the  space  of  fifty  days  from 
the  time  of  sowing  the  grain.     And  immediately  after 
Indian  corn  has  been  sown  in  the  same  ground,  and 
become  ripe  in  nearly  the  same  space  of  time."     (Mur- 
phy's Stntv  of  Society  in  Portugal,  4to.  p.  1 5.)    These 
inundations,  however,  though  generally  favourable,  are 
not  unfrequently  attended  witli  very  injurious  conse- 
quences ;  for  when  the  overflow  happens  to  be  unusu- 
ally great,  the  water  remains  so  long  that  the  crops  are 
either  entirely  destroyed,  or  greatly  injured  by  mildew. 
The  Tagus,  however,  whatever  \re  its  other  character- 
istics, is  navigable  for  no  considerable  distance  farther 
than  Lisbon.     This  inconvenience,  to  unfavourable  to 
the  internal  communication  of  the  kingdom,  the  Por- 
tuguese have  as  yet  wanted  enterprise  to  attempt  to 
remove,  though,  according  to  Mr.  Murphy,  this  river 
might,  without  much  ingenuity  or  much  ex  pence,  be 
made  navigable  so  far  east  as  Alcantara,  on  the  frontiers 
of  Spain.    It  is  not  improbable  indeed  that  not  only 
thjs  much  may  in  time  be  effected,  but  that  a  commu- 
nication maybe  thus  opened  between  the  capitals  of 
Spain  and  Portugal ;  an  object  worthy  the  attention  of 
the  respective  governments  of  the  two  countries.-^-The 
Douro,  another  important  river  of  Portugal,  also  has 
its*  origin  in  Spain ;  and  after  a  course  of  360  miles 
nearly  due  west,  flows  into  the  Atlantic,  four  miles  be- 
low the  city  of  Oporto.    It  is  next  to  the  Tagus  in 
point  of  size  and  copiousness  of  waters,  but,  unlike  that 
river,  it  is  navigable  above  sixty  miles  from  its  mouth. 
It  is  often  so  rapid  in  its  course,  from  sudden  falls  of 
rain,  that  for  several  days  the  communication  between 
the  inhabitants  on  the  opposite  banks  is  either  very 
dangerous  or  entirely   interrupted,  as  there  are  no 
bridges,  and  boats  cannot  always  venture  to  cross  it. 
Its  course  is  generally  rugged,  and  its  channel  in  some 
places  reduced  to  extremely  narrow  limits  by  ridges  of 
lofty  mountains,  yet  few  rivers  can  exhibit  such  sweet 
and  inviting  scenes  as  those  connected  with  the  Douro 
in  its  passage  through  the  rich  and  beautiful  province 
of  Entre  Douro  e  Minho.— The  Minho,  next  in  im- 
portance to  the  Tagus  and  the  Douro,  takes  its  origin 
in  Gallicia,  and  flowing  in  a  westerly  direction*  and 
forming  the  northern  boundary  of  Portugal,  falls  into 
the  Atlantic,    Its  course  extends  to  about  a  hundred 
miles.— The  Guadiana,  the  only  other  very  large  river 
belonging  to  this  kingdom,  rises  in  New  Castile,  runs 
west  till  it  enters  Portugal,  then  assumes  a  southerly 
direction,  and  falls  into  the  Atlantic,  forming,  for  a 
considerable  way,  the  south-eastern  boundary  of  the 
kingdom.— The  Lima  is  a  small  river  that  has  its  source 
in  Oallicia,  and  flows  through  the  province  of  Entre 
Douro  e  Minho  into  the  Atlantic.      Pliny   absurdly 
relates  of  this  stream,  that,  among  its  other  properties, 
it  possessed  that  by  which  those  who  crossed  it  no 
longer  remembered  the  former  occurrences  of  their  lives ; 
an  opinion  which  has  of  course  been  daily  disproved1 
since  the  days  of  that  writer.     The  most  important  na* 
tire  Portuguese  rivers  are  the  Mondego,  the  Vouga,  aruj 
the  Sadaon.     The  Sadaon,  not  other  wis- e  remarkable, 
forms  the  celebrated  harbour  of  St.  Ubes  or  SetubaJ. 
But  of  these  native  streams,  the  largest  U  the  Mondego, 
which   has  its  origin  in  the  Serra  de  Estrella,  in  the 
province  of  Beira,  flows  past  the  ancient  city  of  Coimtrjj 
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Portugal,  to  which  it  is  navigable,  and  terminates  in  the  Atlantic  than  at  present.  In  the  two  northern  provincta;  in  pat-  Pal 
'  It  is  so  distinguished  for,  gold-sand,  that  many  who  ticular,  immense  mines  are  to  be  seen,  euppoted  to  have  *J 
live  on  its  banks  gain  a  livelihood  by  collecting  that  been  wrought  by  the  Romans.  The  mouth  of  the  largest, 
precious  article.  *  The  Tagus  and  the  Oouro  also  were"  cut  through  the  solid  rock,  is  a  mile  and  a  half  in  on 
formerly  celebrated  for  the  same  quality,  but  it  seems  cumference,  and  upwards  of  five  hundred  feet  deep: 
now  to  have  forsaken  them.  at  the  bottom  it  measures  8400  by  1400.  Many  lub* 
Notwithstanding  the  great  number  and  size  of  the  terranean  passages  and  chambers  of  great  extent  are  can* 
rivers  of  Portugal,  however,  there  is  an  uncommon  de-  nected  with  it,  and  altogether  it  seems  to  have  beep  one 
ficiency  of  internal  communication.  Few  of  the  rivers  of  the  most  stupendous  works  of  the  kind  of  which 
are  navigable  to  any  extent ;  there  are  no  canals ;  the  Portugal  can  boast.  The  mines  of  this  kingdom,  long 
number  of  bridges  is  extremely  small ;  and  the  roads  are  wrought  with  great  ardour,  were  neglected  so  soon  u 
so  exceedingly  bad,  that  in  several  parts  of  the  kingdom*  De  Gama  had  opened  a  way  to  the  East  by  the  Cape  of 
there  is  no  conveyance  for  goods  or  travellers  by  wheel  Good  Hope,  and  the  Portuguese  government  had  esta- 
carriages.  The  extensive  and  numerous  mountain  chains  Wished  a  footing  in  Braxil,  it  having  been  found  more 
tend  also,  in  a  great  measure,  to  obstruct  communica-  profitable,  and  more  consistent  with  the  spirit  of  enter. 
tion  between  the  inhabitants  of  the  different  districts,  prise  then  prevalent,  to  import  the  mineral  production! 
The  itesult  of  this  is  generally  and  severely  felt.  Farm*  of  these  countries.  Though  thus  neglected,  howerer, 
era,  for  example,  will  not  raise  a  greater  quantity  of  the  mineral  kingdom  of  Portugal  exhibits  the  most  pro- 
commodities  than  can  be  consumed  either  on  their  own  mising  and  rich  indication*,  and  may  at  no  distant  pc- 
groundsor  in  the  neighbouring  villages,  because  if  their  riod  become  a  source  of  immense  revenue.  Veins  of 
productions  exceed  a  certain  limit,  there  is  no  possible  gold  have  been  observed  in  the  Serra  de  Estrella  and 
way  of  getting  them  disposed  of  and  consumed  from  want  elsewhere,  and,  as  a  proof  that  this  metal  is  common, 
of  internal  communication.  It  was  indeed  found  to  be  the  sands  of  various  rivers  are  impregnated  with  it  A 
as  cheap  to  import  into  Lisbon  articles  from  Brazil,  as  silver  mine  was  wrought  in  the  neighbourhood  of  Bra- 
to  convey  them  to  that  capital  by  land  from  the  remote  ganza,  so  lately  as  the  1 7th  century.  Tin,  lead,  and 
eastern  boundaries  of  the  kingdom.  In  this  department,  iron  mines,  have  been  discovered  in*  various  parts  of 
-  however,  some  improvements  have  of  late  taken  place,  the  kingdom.  Coal,  however,  is  by  no  means  abun- 
and  promise  to  be  progressive.  The  merchants  of  Oporto  dant.  Emery,  marble,  granite,  and  talc,  everywhere 
have  constructed  a  road  to  Lara  ego  for  the  conveyance  abound.  "  Amianthus,"  to  use  the  words  of  a  writer 
of  their  wines,  and  are  still  extending  it  A  good  road  on  Portugal,  "  is  discovered  in  such  quantities,  that  it 
has  been  formed  to  Mafra,  and  the  government  has  has  been  recommended  to  the  ♦artillery  in  the  form  of 
been  occupied  in  forming  one  to  Cotmbra.     Much  yet  combustible  paper."    Portugal  can  also  boast  of  anti 

and  the  time,  we  hope,  is  not  far 
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remains  to  be  done ; 

distant  when  Portugal  will  no  longer  be  regarded,  in 
point  of  internal  intercourse  and  commerce,  as  decid- 
edly the  worst  country  in  Europe. 

Portugal,  while  it  abounds  with  so  many  copious 
rivers,  possesses  nothing  that  can  with  propriety  be  de- 
nominated a  lake.     Murphy  mentions  three  merely; 
and  even  these  Pinkerton  regards  as  not  larger,  or  more 
worthy  of  notice,  than  pools.     This  kingdom,  however, 
-though  deficient  in  lakes,  is  distinguished  by  numerous 
baths  and  mineral  waters.     Of  the  former,  the  most 
.celebrated  are  those  called  Caldas  da  Rainha,  situated 
about  forty-five  miles  from  Lisbon.     They  were  known 
to  the  Romans ;  and,  since  that  time,  they  have  been 
frequented,  not  by  the  Portuguese  only,  but  by  vale- 
tudinarians from  every  quarter  of  Europe.     The  baths 
of  Chaves  were  also  known  to  the  Romans,  and  have 
long  been  considered  the  best  in  the  kingdom  for  per- 
sons affected  with  nervous  complaints.     The  number  of 
mineral  wells  are  incredibly  great,  and  cannot  in  this 
place  be  specified.     Near  E>tremos  is  a  spring  which 
becomes  dry  in  winter,  but  pours  forth  a  considerable 
stream  during  summer.     The  waters  are  of  a  petrifying 
nature,  in  so  much,  that  the  wheels  of  mills  which  they 


mony,  manganese,  bismuth,  arsenic,  quicksilver.    Ru- 
bies, jacinths,  beryl?,  have  also  been  found.    This  king- 
dom, it  is  evident,  from  this  enumeration,  is  hardly  infe- 
rior to  any  country  in  Europe  in  regard  to  minerals  of 
almost  every  description  ;  and  while  it  is  allowed  that 
for  centuries  back  she  has  neglected  to  avail  herself  of 
the  advantages  in  this  department  which  she  so  liberal- 
ly enjoys,  it  must  not  at  the  same  time  be  denied,  that 
a  want  of  fuel,  so  deeply  felt  in  Portugal,  and  a  want 
of  internal  communication  would,  under  any  circum- 
stances, prove  an  almost  insurmountable  obstacle  to 
every  exertion  of  industry  and  enterprise.     The  great 
disadvantages,  indeed,  under  which  this   country  la- 
bours, are,  as  has  already  been  incidentally  hinted,  a 
deficiency  in  water  (particularly  in  the  southern  pro- 
vinces) and  in  fuel;  and  from  the  want  of  roads,  ca- 
nals, and  bridges,  an  almost  total  impossibility  of  in- 
ternal intercourse  and  commerce. 

The  soil  of  Portugal  is  generally  light,  except  per-  Soil.  4 
haps  in  some  of  the  extensive  valleys  formed  by  the  «hu* 
numerous  mountain  chains  with  which  the  country*8^ 
abounds  :  but  no  agricultural  means  have  for  centuries 
been  used  to  improve  it  and  promote  its  fertility.  There 
is  probably  no  quarter  in  Europe,  enjoying  equal  ria- 


drive  acquire,  after  a  short  time,  an  incrustation  of    tural  advantages,  and  inhabited  by  an  equally  refined 
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atone.  In  the  neighbourhood  of  Santarem,  there  is  a 
spring  of  salt  water,  though  the  distance  from  the  sea 
is  six  leagues.  Within  a  shcrt  distance  of  Braga,  is  a 
spring,  the  waters  of  which,  during  the  most  intense 
heat  of  summer,  are  so  excessively  cold,  that  the  hand 
cannot  be  endured  in  them  for  many  minutes,  and  if  a 
hoiile  of  wine.be  immersed  in  them,  it  instantly  be- 
comes changed  to  vinegar.  This  singular  result  with 
regard  to  wine,  is  said  to  take  place  in  various  other 
springs  throughout  Portugal. 

'  The  mineralogy  of  Portugal  was,  in  ancient  times, 
much  more  sedulously  cultivated,  and  more  celebrated, 


and  intelligent  population,  that  has  been  so  long  and 
so  completely  neglected.  During  the  early  ages  of  the 
Portuguese  monarchy,  however,  agriculture  was  pa- 
tronised and  flourished,  insomuch,  that  the  nation  pro- 
duced corn  in  abundance,  not  only  for  the  consump- 
tion of  its  inhabitants,  but  also  for  exportation.  But 
this  promising  state  of  things  was  counteracted  by  the 
firfet  expeditions  to  Africa,  and  by  the  discoveries  and 
conquests  made  irv  Asia  and  America,  as  the  ambition 
and  interest  of  the  Portuguese  were  thus  directed  from 
their  own  country  to  distant  settlements.  The  import 
of  the  precious  metals  obtained  in  remote  regions,  afid 
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eai.  the  incessant  draia  of  their  population,  paralysed  and 
-*-  suspended  industry  at  home,  and,  by  substituting  arti- 
ficial for  real  wealth,  paved  the  way  for  that  deteriorat- 
ed domestic  economy*  which  still  obtains  in  Portugal. 
The  delusive  sources  of  wealth  in  which  the  Portuguese 
so  long  trusted,  are  now  beginning  to  be  seen  in  their 
true  light:   they  now  begin  to  appreciate  the  value  of 
internal  resources,  and  to  see  that  it  is  impolitic  to  import 
from  their  African  or  Asiatic  dominions  commodities 
which  their  own  country  itself  can  produce,  and  by 
the  exertion  of  a  little  industry  can  produce  with  less 
uncertainly,  and  probably  at  less  expence,  than  they  can  ~ 
be  procured  from  distant  colonies.     Their  ignorance  of 
agriculture,  however,  is  yet  proverbial.     They  are  still 
unacquainted  with  rotation  in  crops;  and  so  uncon- 
scious are  they  of  the  difference  between  one  kind  of 
soil  and  another,  that  they  extract  the  same  crop  indis- 
criminately from  every  species  of  land.    The  plough, 
awkwardly  and  clumsily  made,  moves  almost  on  the 
surface;   the  ground  is  seldom  harrowed;  and  the  use 
of  the  hoe,  and  the  nature  of  fallow,  are  nearly  en- 
tirely unknown.    Even  thrashing,  the  most  simple  and 
obvious  of  all  operations,  is  seldom  practised;  the  same 
result  being  obtained  by  the  antiquated  and  wasteful 
method  of  trampling  the  straw  under  the  feet  of  oxen 
and  horses.     Portugal,  as  may  easily  be  supposed  from 
these  statements,  has  not  yet  produced  corn  adequate 
to  the  consumption  of  its  inhabitants,  and  the  defi- 
ciency requires  to  be  supplied  by  importation.    The 
products  of  the  soil,  however,  are  extremely  various;  a 
circumstance  resulting  from  the  great  difference  of  lati- 
tude (about  five  degrees,)  and  from  the  great  variety  of 
elevation  by  which  the  country  is  distinguished.    The 
higher  grounds  produce  wheat,  barley,  oats,  flax,  hemp ; 
lands  of  an  inferior  altitude,  and  warmer  temperature, 
grow  vines  and  maize ;   while  rice,  and  other  articles, 
are  raised  in  the  low  grounds.    The  cultivation  of  po- 
tatoes has  been  introduced  on  the  more  elevated  parts 
of  the  country  with  such  success, .that  they  now  form  a 
considerable  proportion  of  the  sustenance  of  the  inha- 
bitants.    The  Portuguese  axe  extremely  indolent  and 
lazy;  and  accordingly  those  productions  that  require 
little  labour,  such  as  chesnuts,  almonds,  oranges,  le- 
mons, citrons,  are  profusely  raised.    Olive  trees  are  one 
of  their  chief  products;  and  the  oil  obtained  from  them 
forms  an  important  article  of  the  table ;  and  though  not 
of  a  character  or  flavour  that  causes  it  to  be  used  as  an 
article  of  sustenance  in  foreign  countries,  it  is  exported 
to  a  great  extent,  being  used  by  the  woollen  manu- 
facturers of  England,  Holland,  and  Germany,  in  their 
respective   operations.      Improvements  in  husbandry, 
and  in  the  general  cultivation  or  the  soil,  have  of  late, 
as  hinted  above,  been  rapidly  made ;   but  the  only  pro- 
vince that  has  yet  attained  to  much  distinction  in  this 
way,  (a  distinction,  indeed,  wnich  it  has  enjoyed  more 
or  less  for  centuries,)  is  that  of  Entre  Douro  e  Minho. 
It  possesses,   indeed,    some  peculiar   advantages;  its 
supply  of  water  is  great,  and  its  surface  is  compara- 
tively level;   but  it  is  to  be  hoped  that  the  slight  natu- 
ral disadvantages  of  the  other  provinces  will  not  deter 
them  from  endeavouring  to  rival  a  province  which  has 
set  them  so  noble  an  example,  and  the  improvements 
and  cultivation  of  which  have  gained  to  its  population  a 
degree  of  wealth  and  refinement  unequalled  by  the 
ether  inhabitants  of  the  country.    The  quantity  of  land 
belonging  to  the  monasteries,  which  may  or  may  not 
be  cultivated  or  neglected,  as  the  lazy  proprietors  in- 
cline, and  which  is  excluded  from  the  enterprising  ef- 
frrts  of  private  individuals,  may  be  mentioned  among 


the  causes  already  stated,  on  account  of  which  agricoL  Portugal. 
ture  in  this  kingdom  has  been  so  long  overlooked  or  mm*  wm' 
despised. 

Nor  are  the  manufactures  of  Portugal  in  a  much  Mwufa. 
more  thriving  condition  than  her  agriculture.  The  lures* 
Portuguese  manufactures,  indeed,  are  few  and  unim- 
portant. With  the  exception  of  the  lower  orders  of 
the  nation,  who  are  clothed  with  their  domestic  manu- 
factures, or  with  the  skin  of  their  sheep,  nearly  the 
whole  of  the  population  besides  may  be  regarded  as 
furnished  with  their  apparel  from  England,  Holland, 
and  Germany.  They,  however,  export  wool  to  a  con- 
siderable amount.  Extensive  manufactories,  and  those  • 
chiefly  for  woollens,  silk,  and  earthen-ware,  are  ex- 
tremely rare :  they  are  in  general  carried  on  in  sepa- 
rate cottages,  on  the  most  limited  scale,  each  district, 
as  it  were,  manufacturing  for  its  own  consumption. 
The  most  common  manufactories,  which  the  kingdom 
contains,  are  those  of  cotton,  linen,  woollen-cloths, 
silk,  paper,  glass,  earthen-ware,  salt.  Cambrics,  shirt- 
ing and  table-linens,  and  sewing  threads,  are  those  in 
which  she  principally  excels.  There  is  one  species  of 
manufacture,  however,  in  which  Portugal  has  obtain- 
ed great  celebrity,  namely,  that  of  wine,  which  is  car- 
ried on  to  a  great  extent,  chiefly  in  the  northern  pro- 
vinces. It  is  probably  indeed  owing  to  the  great  ex- 
tent to  which  the  vine  is  cultivated,  that  their  pursuits, 
particularly  those  of  agriculture,  have  been  so  much 
neglected,  as,  according  to  Mr.  Murphy,  the  culture 
of  the  vine  is  four  times  more  profitable  than  that  of 
wheat  or  maize.  The  quantity  of  wine  usually  made 
is  about  80.000  pipes  of  red,  and  60,000  of  white,  an- 
nually. Of  these  wines,  about  a  half  are  exported  to 
England  alone,  and  the  remainder  to  the  different 
countries  in  Europe;  and  formerly  a  great  quantity 
was  sent  to  Brazil,  the  average  annual  value  exported 
being  about  £2,000,000.  The  Portuguese  themselves 
generally  drink  wine  of  a  quality  so  inferior,  that  it 
could  not  find  a  vent  in  a  foreign  market. 

The  navigation  and  commercial  intercourse  of  Por-  Commerce, 
tugal  are  more  considerable  than  her  manufactures. 
The  emigration  of  the  court  to  Brazil,  in  1807,  deeply 
injured  the  interests  of  the  kingdom  in  this  respect. 
The  colonial  produce  of  Brazil  was  formerly  mono- 
polized by  the  Portuguese,  and  Portugal  formed  the 
emporium  at  which  the  imports  and  exports  of  that  co- 
lony met  and  were  exchanged.  The  exports  of  Brazil, 
during  the  residence  of  the  court  there,  instead  of  be- 
ing imported  to  Lisbon,  and  thence  distributed  through- 
out Europe,  were  carried  directly  to  their  several  places 
of  consumption,  without  the  intervention  of  the  mo- 
ther country  ;  and  on  the  same  principle  of  exclusion 
from  the  parent  state,  the  Brazilians  obtained  their 
supplies  of  European  commodities  without  any  con- 
nexion with  Portugal.  The  import  and  export  trade 
of  Portugal  has  for  a  considerable  time  been  chiefly 
in  the  hands  of  foreigners,  particularly  British,  settled 
in  Lisbon  and  Oporto.  The  commercial  relation,  in- 
deed, between  England  and  Portugal,  has  long  been 
very  important ;  and  the  balance,  to  a  great  degree,  is 
in  favour  of  England.  Englsnd  exports  to  Portugal 
woollens,  hardwsre,  salted  and  dried  fish,  shoes,  stock- 
ings, and  such  articles  as  can  be  furnished  by  a  coun- 
try like  England,  for  advanced  in  the  division  of  la- 
bour, to  one  in  which  productive  industry  is  still  in  its 
infancy ;  while  Portugal  gives  in  return  bullion,  coin, 
diamonds,  precious  stones,  wines,  salt,  wool,  oil, 
oranges,  lemons.  Portugal  has  a  very  trifling  com- 
mercial connexion  with  any  of  the  other  countries  of 
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Portugal,  foifopt .  bnt  gfie  tracts  pretty extensively  with  her 
s^y^"/  .Unties,  With  the  United  States,  wnd  the  East  Incite?. 
The  internal  trade  of  this  country  is  much  li  ait  ted,  as 
previously  stated,  by  the  badness  of  the  roads,  the  want 
^  of  canals  and  bridges,  and  the  difficulty  and  precari- 

ousness  of  river  navigation. 
Culonies.         The  colonial  possessions  of  Portugal,  it  may  not  be 
improper  to  mention  in  this  place,  are  the  Madeira,  the 
Azores,  and  Cape  de  Verd  islands,  with  some  settle- 
ments in  Africa,  as  Guiana,  Angola,  Mozambique ;  and 
in  Asia,  Goa,  Timor,  and  Macao.     The  Asiatic  settle- 
'•tnents  may  be  regarded  as  mere  relics  of  former  great 
•       splendour  and  importance.     Of  the  recent  revolution  in 
-Brazil,  long  the  most  important  colony  of  which  Por- 
tugal was  possessed,  an  account  may  bs  found  in  a  sub- 
sequent portion  of  this  article. 
Cities.  Of  the  cities  and  towns  of  Portugal,  an  account  may 

be  found  in  this  work  under  separate  heads.  Referring 
the  reader  to  these  articles,  we  need  merely  at  present 
mention  that  the  most  important  cities  are  Lisbon,  the 
capital,  situated  on  the  Tagus,  and  containing  230,000 
inhabitants;4  Oporto,  lying  on  the  Douro,  and  amount- 
ing to  65,000 ;  Coimbra,  on  the  Mondego,  containing 
15,000;  Elvas,  on  the  Guadisna,  16,000;  Evora,  Bra- 
*g»,  Setubal,  about  12,000  each;  and  that  the  other 
towns  and  villages,  (and  their  number  extends  to  se- 
veral thousands,)  are  small,  poor,  and  thinly  inhabited. 
Braganza,  which  lies  in  Tras  os  Montes,  may  be  men- 
tioned, as  it  confers  the  ducal  title  on  the  present 
reigning  family  of  Portugal.  The  only  great  sea-ports 
•  are  Lisbon,  Oporto,  and  St.  Ubes,  or  Setubal.  There 
are  many  maritime  towns,  but  of  an  inferior  descrip- 
tion, being  accessible  only  to  small  vessels,  and  pos- 
sessing scarcely  any  thing  but  a  mere  Coasting  trade. 
Character  The  Portuguese  are  characterized  by  different  fea- 
and  habits  tures  in  the  different  parts  of  the  kingdom.  In  Lisbon 
of  i he  t^gy  are  pre-eminently  remarkable  lor  corruption,  for 

people.  insincerity  and  luxury ;  in  the  southern  provinces  they 
are  simple  and  unsophisticated,  polite,  but  extremely 
indolent ;  while  in  the  northern  districts  they  are  open, 
candid,  industrious,  enterprising,  and  ambitious.  The 
general  features,  however,  of  the  peasantry,  and  the 
inhabitants  of  the  minor  towns,  are  primtttveness  and 
simplicity,  such  as  may  be  expected  to  obtain  among  a 
people  that  have  enjoyed  little  intercourse  with  strangers, 
—inactivity,  want  of  enterprise,  silence,  retirement, 
dislike  to  social  pleasures,  attachment  to  the  higher  or- 
ders, blind  reverence  to  their  priests,  and  loyalty  to  their 
'sovereign.  Treachery,  ingratitude,  vindicliveness,  have 
also  been  uniformly  laid  to  their  charge.  Notwithstand- 
ing their  fondness  for  seclusion,  they  are  hospitable 
to  strangers,  particularly  if  they  belong  to  the  Popish 
churchy  which  is  the  national  religion.  The  nobility 
'are  proud,  ostentatious,  and  tyrannical,  displaying  that 
feudal  illiberal  it  v  and  despotism  which  is  so  baneful  to 
the  progress  of  liberal  knowledge  and  to  independence 
of  spirit,  and  which  has  now  nearly  disappeared  in  all 
the  more  civilized  countries  of  Europe.  The  peasantry 
are,  consequently,  in  a  state  of  complete  vassalage  to 
the  Fidalgos,  or  gentlemen ;  though,  in  opposition  to 
this,  it  may  be  mentioned,  as  a  favourable  indication  of 
character,  that  the  utmost  kindness  and  affability  are  in 
general  shown  to  domestic  servants,  no  small  number 
of  whom  spend  their  days  in  the  same  family.  That 
Indolence,  for  which  the  nation,  with  the  exception 
'of  the  inhabitants  of  the  northern  provinces,  are  so 


oo-  remarkable,  may  probably  be  accounted  for  from  the  P** 
endless  holfdiys  of  the  Catholic  church,  and  the  ge-  vJ 
neral  debasing  effects  of  that  superstitious  creed  which 
it  so  assiduously  inculcates.  In  Lisbon  and  the  pro- 
vincial towns  there  is  a  total  disregard  of  cleanliness, 
a  thing  so  remarkable  in  the  capital;  that  there  is 
not  probably  another  city  in  the  world  in  which 
there  is  so  much  filthiness  and  inelegance.  Tnis 
grossness  is  least  perceptible  in  Oporto.  The  Portu- 
guese of  every  rank  are  temperate,  or  rather  abste- 
mious, both  in  eating  and  drinking.  The  only  luxury 
of  the  common  people  is  tobacco  ;  and  if  any  of  thtm 
can  reach  the  height  of  a  dried  Newfoundland  cod- 
fish, he  regards  himself  as  at  the  summit  of  earthly 
felicity.  In  consequence  of  the  beauty  of  the  climate, 
they  spend  most  of  their  time  in  the  open  air  ;  and 
their  houses,  therefore,  instead  of  being,  as  in  Britain, 
an  object  of  embellishment  and  care,  are  plain,  or  are 
neglected  to  a  degree  inconceivable  to  a  stranger  ;  and 
the  furniture  even  of  the  most  elegant  edifices  is  in-' 
dicative  of  poverty,  or  a  total  disregard  of  taste.  The 
houses  even  of  the  most  opalent  and  eminent  Portu- 
guese have  not  yet  been  distinguished  by  paintings,  of 
any  work  of  art  and  genius.  Billiards,  back-gammon, 
cards,  and  dice,  have  been  long  known  and  practised ; 
but  their  chief  amusements  are  bull-fights  m  the  am- 
phitheatres, a  practice  common  both  in  Spain  and 
Portugal,  and  incompatible  with  great  delicacy  or  re- 
finement of  feeling.  Mendicity  is  very  prevalent ;  and 
beggars  will  scarcely  submit  to  a  refusal,  but  exhibit 
a  degree  of  rudeness  and  pertinacity  which  ought  to- 
be  checked  and  punished.  The  higti  nobility  are  de* 
nominated  Titulados,  the  gentry  Fidalgos,  both,  aS 
mentioned  above,  remarkable  for  pride  and  illibe- 
rally. 

The  female  character  in  Portugal  is  extremely  re* 
tired,  domestic,  amiable,  and  chaste.  Their  bland  and 
simple  manners  are  not  corrupted,  nor  their  attach- 
ments  dissipated,  by  an  extensive  communication  with 
the  world.  '*  As  to  their  persons  in  general,"  says  Mr. 
Murphy,  "  they  are  rather  below  than  above  the  mid- 
dle stature,  but  graceful  and  beantiful.  No  females 
are  less  studious  of  enhancing  their  attractions  by  ar- 
tificial means,  or  counterfeiting,  by  paltry  arts,  the 
charms  that  nature  has  withheld.  To  the  roost  regu- 
lar features,  they  add  a  sprightly  disposition  and  cap- 
tivating carriage.  The  round  face  and  full-fed  form 
are  more  esteemed  in  this  country  than  the  long  taper- 
ing visage  and  the  delicate  frame."—"  Cottons,  mus- 
lins, and  coloured  silks/'  says  the  same  author,  "  they 
very  rarely  wear.  A  kind  of  black  garment,  called 
mantiUia,  over  a  petticoat  of  the  same  colour,  both  of 
woollen  cloth,  or  silk,  but  often er  the  former,  is  the 
usual  dress,  except  in  Lisbon,  where  the  women  wear 
black  silk  mantos,  a  kind  of  garment  which  covers  the 
head  and  upper  part  of  the  body."  Ladies  of  rank 
still  imitate  the  industry  of  their  ancestors  in  spinning 
flax  from  the  distaff;  and  the  oriental  way  of  sitting 
on  the  Moor,  or  on  cushions,  is  often  practised.  The 
dress  of  the  men,  (who  are  neither  very  tall  nor  very 
handsome,)  is  nearly  the  same  as  that  of  the  French  or 
English.  Their  noses  are  in  general  round,  and  their 
lips  thick ;  and  the  inhabitants  of  the  southern  pro- 
vinces bear  a  striking  resemblance,  in  many  respect?, 
to  the  features  of  their  Moorish  ancestors. 

The  Portuguese  language,  like  the  Spanish,  is  d*>  U*Q* 


•  The  English,  it  may  be  remarked,  have  a  burial  ground  in  Lisbon,  in  which  are  deposited  the  remains  of  Henry  Fielding,  the  cek- 
ferated  novelist,  who,  having  visited  that  place  for  the  benefit  of  his  health,  died  there  in  1754. 
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**?-  rivetl  from  the  L  At  in,  which  fndeed  at  one  period  wai  4md  newspapers  and  periedfad  works  have  become  more  PohikM. 
'^J  the  language  of  the  whole  Peninsula,  but  it  is  also  coin*  common,  and  are  beginning  to  circulate  widely  among  '  ' J 
posed  of  many  Greek  and  Arabic  words;  and  in  the  the  body  of  the  people.  Freedom  of  the  press  is  not 
southern  provinces  traces  may  .be  found  of  the  ancient  yet  established ;  but  the  censorship  of  it  has  been 
dialect  of  the  Moors.  As  the  royal  line  of  Portugal  taken  from  the  clergy,  and  is  now  entrusted  to  a  corn- 
was  of  French  origin,  there  is,  as  may  be  supposed,  an  mittee  of  the  privy  council.  This  is  1  an  important 
admixture  of  various  terms  of  the  language  of  France,  -change,  and  freedom  of  discussion  is  allowed  in  the  va- 
It  is  a  grave,  solemn,  and  melodious  speech ;  the  use  of  -rious  departments  of  literature  and  science ,-  politics 
vowels  is  predominant,  and  it  is  possessed  of  no  guttural  and  theology  being  the  only  subjects  on  which  restric- 
sounds;  but  when  a  tongue,  like  the  Portuguese,  is  tion s  are  imposed. 

composed  of  a  variety  of  dialects,  introduced  at  differ-  But  Portugal,  though  for  the  last  three  centuries  she  Navigation 
ent  periods,  and  bearing  little  or  no  resemblance  to  has  net  been  remarkable  for  intellectual  eminence,  wa*,  and  diaco- 
each  other,  a  wide  difference  of  style  may  he  expected  (luring  the  century  previous  to  this  time,  probably  the  vei?* 
to  obtain  between  the  writers  ot  the  different  ages,  most  distinguished  nation  in  Europe  in  one  department 
This  is  the  case  in  a  remarkable  degree,  and  consti-  of  science,  and  in  the  branches  subservient  to  it.     In 
tutes  one  of  the  greatest  difficulties  in  obtaining  a  the  annals  of  navigation  and  discovery,  Portugal  will 
knowledge  of  the  language;    philology  is  little  stu*  always  -  occupy  a  bright  page,  and  it  will  even  l?e  re- 
died,  and  no  cultivated  nation  of  Europe  has  produced  corded  to  her  honour,  that  she  had  the  merit  of  remov- 
fewer  or  more  .defective  lexicons  than  Portugal.  ing  one  of.  the  most  formidable  barriers  by  which  Eu- 
ro tu  re.      But  the  Portuguese  language,  whatever  be  its  de-  ropeans  had  been  so  long  shut  out  from  a  knowledge 
fects  or  its  beauties,  has  not  been  rendered  venerable  of  a  most  important  portion  of  the  globe*     Portuguese 
or  classical  by  many  works  of  genius.     Literature  in  scholars  at  this  period  studied  with  assiduity,  geome- 
Portugal  has  never  indeed  been  carried  to  any  great  try,  astronomy,  and  geography,  the  sciences  on  which 
eminence ;  and  even  though  of  late  efforts  have  been  navigation  is  founded ;  and,  under  the  patronage  of 
made  to  remove  that  deplorable  ignorance  in  which  the  Henry,  Duke  of  Viseo  (a  prince  who  cultivated  the  arts 
nation  has  been  so  long  sunk,  it  is  yet  decidedly  infe-  and  sciences,  then  unknown,  or  despised  by  persons  of 
rior  to  most  of  the  countries  of  Europe.     Yet  it  has  not  his  rank )  and  of  various  members  of  the  royal  family, 
been  entirely  barren  in  men  of  talents  and  genius.     It  they  discovered  not  only  the  Madeira  Islands,  the  Cape 
iias  produced  many  historians  of  extensive  celebrity ;  Verd  Islands,  and  the  Azores,'  and  explored  the  wee- 
Joao  de  Barros,  Diogo  deCouto,  Fr.  Bernardo  de  Brito,  tern  coast  of.  Africa,  but  opened  a  way  to  the  East  by 
and  others.     In  poetry  it  can  boast  of  Camoens,  a  name  the  Cape  of  Good  Hope,  and  discovered  Brazil,  in  South 
that  would  throw  a  lustre  over  any  country :  of  Diogo  America,  which  last  two  events,  so  honourable  to  the 
Bernardes,  Bacelar,  Pereria.     It  has  also  produced  seve-  Portuguese  character,  and  so  important  in  the  history 
ral  dramatic  writers;  a  few  mathematicians  of  eminence ;  of  the  world,  took  place  within  seven  .years  after  the 
and  the  department  of  natural  philosophy  is  now  be*  discovery  of  America  by  the  illustrious  Columbus.    A 
ginning  to  be  assiduously  cultivated.    But  notwith-  farther  account  of  the  naval  achievements  of  the  Por- 
standing  those  names,  literature  and  intelligence  are  tuguese  will  be  given  in  a  subsequent  part  of  this  ar- 
not  diffused  among  the  great  body  of  the  people.  Though  .  tide  ;  and  it  need  only  be  mentioned  at  present,  that  if 
the  university  of  Coimbra,*  which  has  always  been  a  to  the  enterprise  of  her  own  subjects  in  the  pursuit  of 
celebrated  seminary,  was  founded  so  early  as  the  four-  discovery,  Portugal  had  added  that  of  Columbus,  who 
teenth  century,  and  though' other  colleges  were  insti-  applied  to  her  for  protection  and  patronage,  she  would 
tuted,  which  have  been  suppressed  during  the  last  cen-  have  earned  to  herself,  in  the  department  which  we 
tary,  yet  the  community  were  always  ignorant  and  un-  are  considering,  a  glory  and  a  distinction  to  which  no 
educated;  newspapers  and  literary  journals,  those  great  other  nation  in  the  world  could  produce  a  parallel, 
vehicles  of  information  and  knowledge,  are  even  at  this  '    The  religion  of  Portugal  is  the  Roman  Catholic,  Religion- 
day  little  known  ;  and  schools  for  the  general  instruo  maintained  to  a  degree  of  rigour  and  superstition  else- 
tionof  the  people  have  not  yet  been  established  to  the  where  unknown.     Protestants,  however,  though  riot 
extent  necessary.    Thirty  thousand,  it  has  been  com-  tolerated  by  law,  are  connived  at ;  liberty  of  conscience 
puted,  are  the  number  at  present  attending  the  various  is  virtually  allowed ;  nor  are  even  the  Jews  molested, 
schools  and  seminaries  in  the  kingdom.     It  has  now,  unless  they  are  peculiarly  obtrusive  and  troublesome, 
however,  been1  ascertained  that  in  every  well-educated  The  inquisition,  which  effectually  checks  a  spirit  of  li- 
country  one-ninth  or  one-tenth  of  the  whole  popula-  beral  inquiry  and  literary  improvement,  was  established 
tion  should  be  receiving  education  at  one  time ;  antl  as  before  the  middle  of  the  sixteenth  century,  and  conti- 
the  population  of  Portugal  amounts  to  5,600,000,  and  as  nued  in  great  activity  till  lately,  when  by  some  regu- 
30,000  only  are  undergoing  instruction,  consequently  lation  it  was  abolished.     The  number  of  the  clergy  is 
no  fewer  than  eleven- twelfths  of  the  people  are  totally  usually  great;  the  parishes  amounting  to  427  If  the 
deprived  of  the  means  of  education.     The  late  revolu-  number  of  parish  priests  must  be  equally  great ;  while 
tion,  and  the  various  political  events  of  the  last  fifteen  in  Scotland,  a  country  of  nearly  the  same  extent,  they 
years,  have  had  a  very  favourable  effect  on  literature  are  not  one- fourth  of  that  number.      The  Portuguese 
and  education ;  the  Lancasterian  system  has  been  intro-  priests,  though  not  remarkable  for  vice  and  immor- 
duced,  and  very  generally  adopted,  with  great  success ;  ality,  are  ignorant  and  poor,  the  wealth  of  the  church 
Ihe  number  of  new  publications  has  increased ;  liter*  being  appropriated  by  the  prelates  and  collective  esta- 
sry  societies  have  become  more  spirited  and  ambitious ;  blishments.    The  number  of  monasteries  is  417,  con- 

i 

•  George  Buchanan,  our  illustrious  countryman,  it  may  not  ne  improper  to  state,  was  in  1547,  on  the  invitation  of  the  King  of  Portu- 
gal, appointed  a  professor  in  the  colleger  of  Coimbra.  In  this  situation  he  continued  till  1519,  when,  having  offended  the  religious  preju- 
dices and  bigotry  of  the  nation,  he  was  committed  to  prison,  whence,  at  the  end  of  eighteen  months,  he  was  remover],  only  to  be. sent  to* 
monastery.  It  was  while  in  this  laiter  confinement  he  began  and  affectsd  his  great  work,  a  Latin  version  of  the  Psalms,  which  in  purit* 
*rf»U  the  composition  of  the  Augustan  age.        "  '  - 
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Portugal,  tuning  14,000  monk*;  that  of  convents  150,  contain- 
ing 10,000  nuns.  The  secular  clergy  amount  to  above 
22,000.  There  are  two  archbishops  and  thirteen  bi- 
shops ;  the  archbishop  of  Lisbon  is  honoured  with  the 
title  of  patriarch,  is  a  cardinal  and  chaplain  to  the  king. 
It  may  not  be  improper  to  state,  that  in  the  colonies  the 
Roman  Catholic  is  tne  established  religion,  and  exhi- 
bits the  same  features  as  in  the  mother  country.  In  con- 
sequence of  the  number  of  monasteries,  and  the  rapacity 
of  the  dignified  clergy,  a  large  portion  of  the  best  land  in 
the  kingdom  is  in  the  hands  of  the  church ;  and  is  thus 
excluded  from  the  enterprising  efforts  of  private  indi- 
viduals, and  the  cultivation  to  which  it  might  other- 
wise be  subjected.  The  court  of  Rome  participates 
largely  in  the  ecclesiastical  government,  reserving  to 
itself  the  confirmation  of  the  prelates  and  the  regula- 
tion of  the  taxes  payable  by  the  church.  Some  im- 
provements have  of  late  been  made*  The  power  of  the 
clergy  has  been  much  diminished ;  their  number  con- 
siderably lessened  ;  the  inquisition,  as  just  stated,  abo- 
lished. The  collision  of  the  Portuguese  with  the  Eng- 
lish during  the  peninsular  war,  baa  inspired  them  with 
more  enlightened  and  liberal  views,  and  has  rendered 
them  ambitious  of  rivalling  the  more  refined  nations  of 
Europe  in  literary  attainments,  and  in  civil  and  reli- 
gious liberty. 

The  revenue  of  Portugal  is  estimated  at  about  four 
millions  sterling;  an  amount  sufficiently  limited,  but 
fortunately  little  encumbered  by  the  burdens  of  the 
funding  system,  the  public  debt  not  exceeding  twelve 
millions.  The  sources  of  this  revenue  are  the  customs, 
the  excise,  (to  which  the  clergy  are  subject,)  the  domains 
still  belonging  to  the  crown,  and  a  monopoly  of  the  trade 
in  tobacco,  and  formerly  of  the  precious  stones  of  Brazil. 
The  customs  are  excessively  productive ;  foreign  mer- 
chandise pays  twenty-three  per  cent,  on  importation, 
and  fish  from  Newfoundland  twenty-five.  Fish  taken 
in  the  neighbouring  seas  and  rivers  pays  twenty-seven 
per  cent. ;  while  the  tax  upon  land  and  cattle  that  are 
sold  is  ten  per  cent.  The  king  draws  a  considerable 
revenue  from  the  several  orders  of  knighthood,  of 
which  he  is  grand  master.  He  also  gets  the  money 
arising  from  indulgences,  a  small  return  made  him  by 
the  pope  for  the  large  sums  his  holiness  draws  out  of 
his  dominions..  The  king,  with  whom  rests  the  nomi- 
nation of  church  dignitaries,  reserves  to  himself  a 
fourth  of  their  income.  Some  of  these  sources  of 
royal  income  are  now,  in  consequence  of  the  Revo- 
lution in  1820,  either  much  modified,  or  are  virtually 
abolished. . 

With  this  limited  revenue,  Portugal  cannot  be  ex- 
pected to  possess  a  large  military  force.  This  force 
has,  for  the  last  fifty  or  sixty  years,  been  gradually  in- 
creasing, both  in  number  and  respectability.  "  But 
at  the  beginning  of  the  war  of  1762,"  we  are  told  by 
Mr.  Murphy,  "  the  army  was  in  a  most  wretched  state, 
scarcely  amounting  to  ten  thousand  men ;  most  of 
whom  were  peasants,  embodied  in  haste,  without  uni- 
forms, without  arms,  asking  charity ;  whilst  the  offi- 
cers served  at  the  table  of  their  colonels."  And  the 
improvements  that  have  since  taken  place,  both  in 
point  of  discipline  and  numbers,  have  resulted  chiefly 
from  the  management  and  command  having  been  put 
into  the  hands  of  foreign  generals.  Before  the  late  in- 
vasion of  Portugal  by  France,  the  land  forces  amounted 
to  thirty  thousand  men;  and  the  marine  comprised 
twenty  sail  of  the  line,  besides  frigates,  corvettes,  and 
sloops.    During  the  war,  resources  were  called  forth 

'  *  '  the  nation  never  had  imagined  it  possessed; 
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and  the  Portuguese  army,  during  this  eventful  struggle, 
recruited  by  British  funds,  and  disciplined  by  British 
officers,  became  such  as  to  vindicate  the  former  re- 
nown of  their  country.  Troops,  notorious  before  for 
indolence,  want  of  discipline,  and  filthiness,  became 
cleanly  in  their  persons  and  dress,  skilful  and  active ; 
and  bore  no  inconsiderable  share  in  routing  and  ex- 
pelling the  invading  armies  when  their  dearest  privi- 
leges, and  their  very  existence  as  a  nation  were  threaten- 
ed. The  spirit  and  firmness  exhibited  at  Busaco, 
Fuentes,  Albuera,  Salamanca,  will  ever  redound  to  their 
honour,  and  show  that  they  want  only  discipline  and 
experience  to  equal  in  character  British,  French,  or 
German  troops.  The  large  standing  army  which  Por- 
tugal now  possesses,  affords  proof  that  she  has  availed 
herself  of  the  advantages  she  enjoyed  under  skilful 
commanders  during  the  Peninsular  war.  But  since  the 
court  emigrated  to  Brazil,  she  has  allowed  her  navy  to 
dwindle,  insomuch  that  she  has  now  few  large  ships 
capable  of  warlike  operations.  Her  naval  force  indeed 
is  not  estimated  above  fifteen  frigates. 

Owing  to'  the  revolution  of  1820,  to  the  counter-re- 
volution which  has  lately  (1823)  taken  place,  and  to 
the  consequent  unsettled  state  of  the  kingdom*  it  is  im- 
possible to  say  what  the  present  constitution  is,  or  what 
may  be  the  result  of  the  circumstances  in  which  she  is 
placed.  In  giving  the  history  of  the  kingdom  in  a 
subsequent  part  of  this  article,  we  shall  briefly  give  an 
account  of  these  revolutions;  and,  under  the  present 
head,  shall  confine  ourselves  to  an  expose^  of  the  consti- 
tution and  government,^  as  they  existed  previously  to 
the  year  1820,  when  the  ancient  regime  was  abolished, 
and  a  democracy  endeavoured  to  be  established  in  its 
stead.  The  former  constitution  was  a  hereditary  mon- 
archy of  the  most  absolute  and  despotical  kind.  The 
people  had  no  share  in  the  direction  of  government,  in 
enacting  of  laws,  or  in  the  regulation  of  agriculture 
and  commerce.  Every  man  was  obliged  to  pay  blind 
and  prompt  obedience  to  whatever  decrees  and  laws 
were  promulgated  by  his  sovereign,  without  even  dar- 
ing to  give  a  hint  about  the  oppression  under  which  he 
groaned.  The  great  boards  or  councils  themselves, 
which  carried  on  ihe  administration,  had  no  check  or 
even  voice  in  the  measures  that  were  adopted,  but  impli- 
citly obeyed  the  orders  of  the  king.  Portugal  had  former- 
ly indeed  its  cortes  or  representative  body  as  in  Spain; 
but  till  1820,  they  had  not  been  assembled  since  1697, 
and  the  legislative,  as  well  as  the  executive  power  was 
vested  solely  in  the  monarch.  So  emphatically  indeed 
was  this  the  case,  that  the  preamble  of  every  new  law 
was  in  these  words :  "  I,  the  king,  in  virtue  of  my  own 
certain  knowledge,  of  my  royal  will  and  pleasure,  and 
of  my  full,  supreme,  and  arbitrary  power,  which  I  hold 
only  of  God,  and  for  which  I  am  accountable  to  no  roan 
on  earth,  do  in  consequence  order  and  command," 
&c.  The  crown  of  Portugal  was  hereditary  ;  but  "  by 
the  fundamental  laws,"  says  the  writer  last  quoted,  "  it 
is  ordained  that  in  case  of  the  king's  demise,  without 
male  issue,  he  shall  be  succeeded  by  his  next  brother; 
but  the  male  issue  of  this  brother  shall  not  ascend  the 
throne  without  being  previously  elected  king  by  the 
states.  By  the  same  law,  it  is  ordained  that  the  suc- 
cession in  default  of  male  issue  shall  devolve  on  the 
female  line,  on  condition  that  the  princess  marry  a 
Portuguese  nobleman.  The  husband  in  this  case  most 
not  assume  the  title  of  king  till  he  shall  have  a  mtle 
child  by  the  queen.  When  in  her  company  he  shall 
always  take  his  place  at  her  left  hand  ;  and  he  must 
never  wear  the  royal  crown."    The  administration  was 
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vetted  in  fow  ministers  Aid  lecretariet  of  state  ;  one 
was  president  of  the  treasury,  or  at  the  head  of  the 
finance  department ;  another  minister  of  the  interior ; 
another  of  war  and  foreign  affairs ;  the  fourth  of  the 
marine  and  the  colonies.  There  were  five  royal  councils 
which  judged  without  appeal;  two  for  Europe,  at  Lisbon 
and  Oporto ;  two  for  Brazil,  at  Bahia  and  Rio  Janeiro ; 
and  one  for  Asia  at  Got.  Each  province  in  Portugal 
had  its  separate  governor ;  each  city  had  its  own  magis- 
trates, The  Portuguese  laws  have  been  by  various 
writers  alternately  praised  and  condemned;  but  all 
authors  agree  that  they  have  always  been  miserably 
and  partially  administered.  The  salaries  of  the  judges 
were  so  small,  their  love  of  money  so  strong,  and  the 
probability  of  escaping  detection  so  certain,  that  bribery 
was  carried  on  here  to  a  degree  unknown  elsewhere ; 
and  any  crime,  however  vicious,  might,  with  the  help 
of  a  little  money,  be  committed  with  perfect  impunity. 
This  character  was  applicable  (and  we  fear  is  still  ap- 
plicable) both  to  the  superior  and  inferior  judges,  and 
the  laws,  therefore,  were  and  are  uniformly  administered 
in  a  way  rather  to  promote  the  purposes  of  oppression 
or  judicial  aggrandisement  than  those  of  substantial 
justice.  During  the  levy  of  1 809,  thousands,  who  ought 
to  have  entered  the  army,  were  exempted  by  means  of 
money;  while  others,  lame  and. infirm,  were  obliged, 
From  want  of  that  powerful  medium,  to  take  up  arms 
which  they  could  not  wield.  On  the  removal  of  the 
royal  family  to  Brazil,  the  councils  of  state  attended 
him  thither ;  and  the  king  was  represented  by  a  regen- 
cy ;  the  councils  by  committees.— The  prisons  of  the 
kingdom  are  in  general  in  an  uncomfortable  stated  In 
Lisbon,  for  example,  a  number  of  the  cells  admit  the 
water  of  the  Tagus,  and  at  high  water  are  regularly  in- 
undated to  the  depth  often  or  twelve  inches. 

The  titles  of  the  Portuguese  monarch  are  numerous 
and  pompous— Don,  King  of  Portugal  and  of  the  Al- 
garves  on  this  side  and  on  the  other  side  of  the  sea  in 
Africa,  Lord  of  Guinea,  and  of  the  conquest,  naviga- 
tion and  commerce  of  Ethiopia,  Arabia,  Persia,  India, 
Brazil,  &c.  The  heir  apparent  to  the  throne  be- 
fore the  late  revolution  was  Prince  of  Brazil,  while 
his  oldest  son  was  Prince  of  Beira.  The  rest  of 
the  royal  princes  are  called  Infante.  The  sovereign 
of  this  country,  however,  had  originally  the  title 
of  Senhovia  or  Lord.  The  appellation  of  Don,  so 
old  as  the  eighth  century,  and  at  first  given  only  to 
kings  and  to  individuals  belonging  to  the  royal  blood* 
ia  now  assumed  by  every  nobleman  and  gentleman,  and 
by  all  persons  holding  posts  of  honour  under  the  crcwn, 
though  it  cannot  be  assumed  without  the  authority  of 
the  sovereign.  The  nobility,  named  Titulados,  are  of 
four  classes,  dukes,  marquises,  counts,  viscounts.  The 
rank  subordinate  to  nobility  is  that  of  the  gentlemen  or 
Fidalgos,  a  class  of  men  that,  even  more  than  their  su- 
periors, pride  themselves  on  antiquity  of  descent,  cherish 
feudal  principles,  and  keep  the  lower  orders  of  the 
atate  hi  a  condition  of  virtual  servitude.  There  are 
three  orders  of  knighthood;  the  order  of  St.  Avis, 
whose  origin  is  coeval  with  the  foundation  of  the  mon- 
archy ;  the  order  of  St.  James,  instituted  soon  after  the 
preceding;  and  the  order  of  Christ,  instituted  in  1319 
by  King  Deniz,  after  abolishing  the  order  of  Templars. 
The  knights  of  these  orders  enjoy  great  revenues,  the 
chief  sources  of  which  are  ecclesiastical'  benefices  in 
cummcndatUt  a  gross  perversion  so  common  in  all  popish 
doontries.  Though  these  three  orders  are  religious, 
the  knights  are  at  liberty  to  form  matrimonial  con- 
nexions. 

The  Portuguese  have  ever  been  remarkable  for  a  dis- 


regard of  antiquity,  and  for  demolishing  every  edifice  Portugal, 
that  bore  the  marks  of  age,  at  a  time  when  all  the  cul-^ 
tivated  nations  of  Europe  were  endeavouring  to  pre-' 
serve  with  veneration  every  fragment  of  Greek  or  Ro- 
man genius.     In  1721,  a  royal  edict  was  published, 
prohibiting,  under  severe  penalties,  this  barbarous  and 
dilapidating  disposition ;  but  unfortunately  it  was  not 
published  till  nearly  all  the  monuments  of  the  former 
glory  of  the  kingdom  .had  been  buried  in  oblivion. ' 
History  informs  us  of  temples  dedicated  to  Minerva, 
to  Venus,  to  Ceres,  to  the  Sun  and  Moon,  &c.  with 
the  temples  and  statues  of  Tiberius,  Trajan,  Nero,  &c. ; 
but  of  these  buildings  not  a  vestige  remains.    At  Chaves, 
in  the  province  of  Entre  Douro  e  Minho,  there  were 
lately  discovered  the  remains  of  a  magnificent  aqueduct* 
baths,  cisterns,  several  pieces  of  columns,  capitals,  and 
cornices  of  jasper,  exquisitely  worked.    From  these  it 
is  not  improbable  that  some  splendid  structures  once 
stood  there.    There  is  also  a  bridge  leading  over  the 
river  Tamego  to  Chaves,  which  we  learn  from  an  in- 
scription was  built  in  the  time  of  Trajan.     It  is  still 
entire,  and  is  one  of  the  most  curious  objects  connected 
with  the  antiquities  of  Portugal.     The  temple  of  Diana, 
the  aqueduct  and  ca&tellum,  in  the  city  of  Evora,  built 
by  Quintus  Sertorius,  are  deservedly  ranked  high  among 
the  relics  of  Roman  grandeur.     This  city  was  sur- 
rounded by  a  Roman  wall,  which  one  of  the  Portu- 
guese kings  destroyed,  in  order,  as  he  pretended,  to 
build  a  new  one,  which  has  not  yet  been  effected.  Near* 
the  city  of  Braga  are  the  relics  of  various  structures,  of 
great  antiquitity ;  among  others  a  temple,  supposed  to 
have  been  dedicated  to  Esculapius.     very  ancient  coins 
also  have  been  preserved:  the  moist  ancient  are  supposed 
to  be  those  of  Q.  Sertorius,  who  came  to  Portugal  about 
eighty-three  years  before  the  Christian  era.     Coins  of 
the  different  Roman  eraperots  after  this  date  have  been 
found  from  time  to  time ;  but  so  implacable  a  hatred 
do  the  Portuguese  bear  to  every  thing  connected  with 
antiquity,  that  very  few  have  been  preserved ;  those' of 
gold  and  silver  have  been  melted  down ;  while  those  of 
copper,  having  passed  into  the  hands  of  tinkers,  have 
been  converted  to  the  most  low  and  inglorious  purposes. 
Nor,  though  Roman  remains  are  the  most  common  and 
interesting,  are  Moorish   antiquities  a-wanting ;    for 
castles,  fortresses,  and  churches,  erected  by  that  bar- 
barous people,  may  be  traced  in  almost  every  town  and 
village  of  the  kingdom.     There  are  also  various  Moorish 
coins;  but  they  are  mostly  of  base  metal  and  mean 
workmanship. 

The  early  history  of  Portugal,  like  that  of  most  History, 
other  states,  is  involved  in  obscurity  and  fable ;  and 
though  the  Portuguese  writers  lay  claim  to  a  regular 
descent  from  Tubal,  and  to  other  honours  which  exist- 
ed only  in  their  own  imaginations,  yet  it  is  allowed  by  all 
impartial  inquirers,  that  we  have  no  authentic  memo- 
rials of  that  kingdom,  prior  to  the  time  of  Hamilcar, 
the  famous  Carthaginian  general..  Nor  even  from  this 
period,  which  is  comparatively  recent,  have  we  any  re- 
gular accounts  of  its  history.  All  indeed  we  know  with 
certainty  is,  that  it  was  conquered  by  Hamilcar;  that 
it  was  the  scene  of  various  military  operations  between 
the  Romans  and  Carthaginians,  for  the  two  subsequent 
centuries ;  and  that  in  the  time  of  Augustus  it  was  fi- 
nally conquered  by  the  Romans,  and  constituted  a  Ro- 
man province.  Jt  remained  in  this  state  during  the 
first  four  centuries  of  the  Christian  era ;  but  in  the 
sixth,  on  the  downfall  of  the  Roman  power,  it  fell  into 
the  hands  of  the  barbarians,  who  overran  the  south  of 
Europe,  particularly  the  Goths  and  Vandals.  The 
Moors  from  the  north  of  Africa,  early  in  the  eighth 
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Portugal   century,  having  landed  in  Spain,  extended  their  con- 
*-HT— '  quests  to  Portugal,  which   continued  in  their  posses- 
sion till  the  eleventh  century.    The  Spaniards,  having 
long  struggled  to  expel  these  infidels  from  their  terri- 
tories, and  naving  succeeded  in  driving  them  from  the 
greater  part  of  the   country,  and  in  establishing  the 
kingdom  of  Castile  and  Leon,  penetrated  into  Portugal, 
and  conquered  a  part  of  it  from  its  barbarous  invaders 
in  the  reign  of  Alphonso  VI.  of  Castile.    This  monarch 
having  acquired  great  glory  by  his  expulsion  of  the 
Count         Moors,  Henry,  grandson  of  the  first  Duke  of  Norman- 
Henry.        dyf  anxious  to  share  in  this  glory,  passed  over  into 
Spain,  and  entered  the  service  of  the  Casttlian  monarch. 
After  signalizing  his  valour  m  various  engagements, 
the  king  raised  him  to  the  highest  military  honours ; 
and  the  better  to  attach  so  brave  an  officer  to  his  ser- 
vice, bestowed  on  him  his  natural  daughter  Theresa  in 
marriage,  and,  as  her  portion,  such  portions  of  Portu- 
gal as  were  not  in  the  hands  of  the  Moors*    This  he 
governed  under  the  title  of  Earl  or  Count,  till  his  death, 
which  happened  in  1112,  in  the  seventy-seventh  year 
of  his  age.     The  name  of  Count  Henry  forms  the  first 
great  authentic  era  in  the  annals  of  Portugal.    And  he 
seems  to  have  been  worthy  of  the  success  and  honours 
he  experienced.    On  his  death-bed  he  is  said  to  have 
recommended  to  bis  son  and  successor  to  protect  and 
propagate  the  Christian  faith ;  to  treat  his  subjects  as 
his  children;   to  grant  them  equitable  laws,  and  to 
cause  them  to  be  impartially  administered. 
Alpbonsol.     Alphonso,  who  succeeded  him,  being  under  age,  the 
kingdom  during  his  minority  was  governed  by  the 
queen-mother,  assisted  by  two  able  ministers.     During 
this  minority,  those  jealousies  and  hostile  operations 
which  have  ever  since  obtained  between  the  Spanish 
and  Portuguese  monarchies,  first  appeared.    Alphonso, 
however,  when  he  came  of  age,  made  peace  with  the 
king  ef  Castile  and  Leon  ;  and  although  the  latter  af- 
terwards entered  the  Portuguese  territories,  and  was 
preparing  to  commit  great  devastations,  a  reconcilia- 
tion was  again  effected  on  the  intercession  of  the  pope's 
legate,  all  places  and  prisoners  on  -either  side  having 
been  delivered  up.     The  queen-mother,  however,  was 
of  a  disposition  incapable  of  remaining  long  in  peace. 
After  she  had  made  a  treaty  with  her  foreign  enemies, 
a  quarrel  took  place  between  her  and  her  own  son, 
which  having  terminated  in  a  civil  war,  not  only  were 
her  troops  completely  defeated,  but  herself  was  made 
prisoner ;  in  which  situation  she  continued  during  the 
remainder  of  her  life. 

Alphonso  had  not  long  gained  uncontrolled'  pos- 
session of  his  dominions,  when  they  were  attempted  to 
be  overrun  by  the  Moors.  He  was  not,  however,  slow 
in  opposing  them.  And  a  general  engagement  (1 139) 
having  taken  place  on  the  plains  of  Ourique,  on  the 
banks  of  the  Tagus,  the  infidel  army  was  overthrown 
with  tremendous  slaughter :  an  event  which  not  only 
redounded  to  the  honour  of  Alphonso,  but  which  laid 
the  foundation  of  the  Portuguese  monarchy.  Alphonso 
was  proclaimed  king  by  bis  soldiers  on  the  field  of 
battle;  a  title  which  he  enjoyed  till  his  death,  and 
which  was  for  generations  retained  bj  his  descendants. 
At  a  subsequent  period  he  caused  himself,  with  great 
ceremony,  to  be  chosen  and  crowned  king  before  an 
assembly  of  the  states,  on  which  occasion  he  solemnly 
renounced  all  dependence  on  the  crown  of  Spain,  de- 
claring, that  if  any  of  his  successors  should  consent  to 
do  homage  or  pay  tribute  to  that  power,  he  was  un- 
worthy of  possessing  the  kingdom  of  Portugal.  But 
though  Alphonso  had  attained    to  this  dignity,   he 


did  not  allow  himself  to  enjoy  it  in  inglorious  tran-  P.rq 
quillity.  While  he  made  several  unsuccessful  irrup.  ^r 
tions  into  the  territories  of  the  king  of  Castile,  (who 
had  now  assumed  the  title  of  emperor  of  Spain,)  he  at 
the  same  time  continued  with  unabated  ardour  to  ex- 
tirpate the  Moors,  who  still  were  in  possession  of  a 
great  portion  of  his  dominions.  Lisbon  being  in  their 
bands,  he  reduced  it  by  means  of  a  fleet  of  adventurers, 
French,  English,  Germans,  Flemings,  who,  in  their 
way  to  the  Holy  Land,  anchored  at  the  mouth  of  the 
Tagus,  whose  assistance  he  requested  and  obtained  in 
a  cause  not  entirely  foreign  to  that  in  which  they  were 
embarked.  He  made  many  successful  expeditions 
against  the  Moors,  and  became  master  of  four  of  the 
six  provinces  of  which  Portugal  now  consists.  He 
died  in  1185,  celebrated  for  courage,  patriotism,  and 
for  his  love  and  patronage  of  learned  men. 

His  son  Sancho,  who  succeeded  him,  was  worthy  of  &«** 
bis  distinguished  predecessor.  Though,  before  his  ac- 
cession, he  had  been  remarkable  for  a  restless  and  war- 
like  disposition,  he  had  no  sooner  obtained  possession 
of  the  throne  than  he  became  a  lover  of  peace,  and  be- 
gan,  with  great  assiduity,  to  repair  or  rebuild  the  cities 
that  had  suffered  by  the  late  wars,  and  to  make  whit 
compensation  he  could  for  the  injuries  and  losses  his 
subjects  had  sustained.  But  though  thus  pacifically  in- 
dined,  the  state  of  the  nation  did  not  permit  him  to 
remain  long  in  peace.  The  Moors  still  infested  the 
southern  parts  of  his  dominions,  over  whom  he  obtain- 
ed several  signal  victories.  He  added  considerably  to 
the  extent  of  his  territories ;  and,  at  an  advanced  age, 
he  died  with  the  reputation  of  the  best  sovereign  that 
had  ever  filled  the  throne  of  Portugal. 

For  some  time  after  his  death,  no  event  of  import- 
ance occurs  in  the  Portuguese  annals.    In  the  thirteenth 
centurv,  the  Moors  were  expelled  by  Alphonso  III. 
from  Algarve  and  the  south  of  the  kingdom  ;  and,  in 
the  subsequent  century,  the  Portuguese  made  occa- 
sional descents  on  the  coast  of  Africa  with  various  suc- 
cess.    But  the  wars  against  the  Moors  were  unhappily         | 
succeeded  by  hostilities  with  the  kings  of  Castile,  which 
have  engendered  such  implacable  hatred  between  the         ( 
two  nations.     The  reign  of  Deniz,  (an  enlightened  and 
patriotic  prince,  who  is  justly  denominated  the  father 
of  his  country,)  notwithstanding  some  occasional  trea- 
ties of  peace,  may  be  regarded  as  almost  one  continued 
series  of  warfare  with  the  Castilians.     But  at  length,  in  ! 

the  reign  of  John  L  hostilities  between  these  two  na-^"1,  , 
tions  were  carried  on,  if  possible,  with  greater  vigour 
and  animosity.     The  king  of  Castile,  having  laid  pre-  j 

tensions  to  the  crown  of  Portugal,  invaded  that  king- 
dom at  the  head  of  the  whole  forces  of  his  dominions.. 
Having  entered  the  province  of  Alentejo,  and  besieged 
the  town  of  Elvas  without  effect,  he  found  it  necessary 
to  retire  into  his  own  territories,  determined,  however, 
to  invade  Portugal  a  second  time,  and  lay  waste  die 
whole  country.  But  the  second  expedition  was  not 
more  successful  than  the  first.  He  was  completely  de- 
feated; and  John  was  thus  firmly  established  on  tbe 
throne  of  Portugal.  The  Castilians  consented  to  a  truce 
of  three  years,  which  was  afterwards  improved  into  a 
lasting  peace. 

But  tne  fame  of  John  is  not,  confined  to  his  victories  HW  * 
over  the  Castilians,  or  to  successful  expeditions  nudedl5Wva7" 
by  himself  in  person  into  the  Moorish  territories.  The$et> 
though  they  show  him  to  have  been  a  man  of  talents 
and  courage,  are  not  the  events  by  which  he  is.  best 
known  to  posterity.  With  hk  name  the  history  of  na- 
vigation and  the  progress  of  discovery  are  inseparably 
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gtU  connected :  a  department  of  enterprise  and  skill  in 
■*  which  Portugal  has  gained  almost  unrivalled  distinc- 
tion. At  the  period  at  which  we  are  arrived,  the  art 
of  navigation  was'  still  very  imperfect  "Though  Afri- 
ca/' says  Dr.  Robertson,  "  Jay  so  near  to  Portugal, 
and  the  fertility  of  the  countries  already  known  on  that 
continent  invited  men  to  explore  it  more  fully,  the 
Portuguese  had  not  ventured  to  sail  beyond  Cape  Non. 
That  promontory,  as  its  name  imports,  was  hitherto 
considered  as  a  boundary  which  could  not  be  passed. 
But  the  nations  of  Europe  had  now  acquired  as  much 
knowledge  as  emboldened  them  to  disregard  the  pre- 
judices and  to  correct  the  errors  of  their  ancestors. 
The  long  reign  of  ignorance,  the  constant  enemy  of 
every  curious  inquiry,  and  of  every  new  undertaking, 
was  approaching  to  its  period.  The  light  of  science 
began  to  dawn.  The  works  of  the  ancient  Greeks  and 
Romans  began  to  be  read  with  admiration  and  profit. 
The  sciences  cultivated  by  the  Arabians  were  intro- 
duced into  Europe  by  the  Moors  settled  in  Spain  and 
Portugal,  and  by  the  Jews,  who  were  very  numerous 
in  both  these  kingdoms.  Geometry,  astronomy,  and 
geography,  the  sciences  on  which  the  art  of  navigation 
is  founded,  became  objects  of  studious  attention.  The 
memory  of  the  discoveries  made  by  the  ancients  was 
revived,  and  the  progress  of  their  navigation  and  com- 
uferce  began  to  be  traced.  Some  of  the  causes  (parti- 
cularly the  inquisition)  which  have  obstructed  the  cul- 
tivation of  science  in  Portugal  during  this  century  and 
the  last,  did  not  exist,  or  did  not  operate  in  the  same 
manner  fn  the  fifteenth  century  ;  and  the  Portuguese, 
at  that  period,  seem  to  have  kept  pace  with  the  nations 
on  this  side  the  Alps  in  literary  pursuits."  (  History  of 
America,  book  i.)  Such  were  the  circumstances  of  the 
age  when  King  John,  urged  partly  by  ambitious  motives, 
and  partly  instigated  to  the  measure  in  order  to  find 
employment  for  the  restless  spirit  of  his  subjects,  fitted 
oat  two  armaments,  the  one  destined  to  attack  the 
Moors  settled  on  the  coast  of  Africa ;  the  other,  con- 
sisting only  of  a  few  vessels,  appointed  to  sail  along 
the  western  shore  of  Africa  bounded  by  the  Atlantic 
Ocean,  and  to  discover  the  unknown  countries  situated 
there.  The  expedition  against  the  Moors  ended  suc- 
cessfully ;  while,  what  was  still  more  important,  the 
vessels  sent  on  the  discovery  doubled  that  formidable 
cape  which  had  terminated  the  progress  of  former  na- 
vigators, and  proceeded  160  miles  beyond  it,  to  Cape 
Bojador.  "  As  its  rocky  cliffs/'  says  the  historian 
just  quoted,  "  which  stretched  a  considerable  way  into 
the  Atlantic,  appeared  more  dreadful  than  the  promon- 
tory they  had  passed,  the  Portuguese  commanders 
durst  not  attempt  to  sail  round  it,  but  returned  to  Lis- 
bon* more  satisfied  with  having. advanced  so  far,  than 
ashamed  of  having  ventured  no  farther." 

Inconsiderable  as  this  voyage  was,  it  increased  the 
passion  for  discovery  which  began  to  arise.  Nor  was 
Portugal  deficient  in  men  of  talents  and  enterprise  ca- 
pable of  giving  it  a  proper  impulse  and  direction.  Not 
only  was  John  himself  anxious  to  patronize  and  for- 
ward any  plan  which  had  for  its  object  the  progress  of 
discovery,  but  Prince  Henry,  his  fourth  son,  was,  from 
his  great  talents  and  ardent  enthusiasm,  peculiarly 
formed  for  espousing  a  cause  which  might  prove  not 
only  beneficial  but  splendid  and  honourable.     He  had 


cultivated,  according  to  Dr.  Robertson,  the  arte  and 
sciences,  which  were  then  unknown  and  despised  by 
persons  of  his  rank.  He  had  applied,  with  peculiar 
fondness,  to  the  study  of  geography,  and  had  acquired 
such  knowledge  of  the  habitable  globe,  as  discovered 
the  great  probability  of  finding  new  and  opulent  coun- 
tries by  sailing  along  the  coast  of  Africa.  Under  such 
distinguished  patronage,  an  impulse  was  given  to  the 
spirit  of  discovery  unknown  before,  and  which  was 
attended  with  the  most  brilliant  results.  Not  only 
were  the  islands  Porto  Sancto,  Madeira,  Cape  de  Vera,, 
and  the  Azores,  discovered-  and  taken  possession  of,  * 
but,  ere  long,  the  western  coast  of  Africa  was  traced, 
and  Bartholomew  Diaz  had  descried  that  lofty  promon- 
tory which  bounds  this  great  continent  on  the  south  ;— 
which  the  discoverer  himself  denominated  the  Stormy 
Cape,  but  to  which  the  king,  his  master,  as  he  now  en- 
tertained no  doubts  of  having  found  the  long  desired 
route  to  India,  gave  a  name  more  inviting,  and  of  bet- 
ter omen,  the  Cape  of  Good  Hope.  These  great  events 
had  taken  place  during  the  successive  reigns  of  John, 
Edward,  Alphonso  V.  and  John  II. ;  and,  in  the  reign 
of  Emanuel,  the  next  monarch,  Vasco  de  Gama,  a  man 
of  noble  birth,  possessed  of  virtue,  prudence,  and  cou- 
rage, was  despatched  by  his  sovereign  with  three  ves- 
sels, to  follow  the  route  which  Diaz  had  pursued,  and, 
if  possible,  to  double  that  promontory,  which  was  justly 
regarded  as  opening  a  way  to  the  East  After  strug- 
gling for  four  months  with  contrary  winds,  Gama,  du- 
ring an  interval  of  calm  weather,  accomplished  the  ob- 
ject for  which  he  bad  set  out.  After  doubling  that 
formidable  cape,  he  directed  his  course  towards  the 
north-east,  along  the  African  continent.  He  landed  at 
Melinda,  on  the  Zanquebar  coast,  and  afterwards  cross- 
ing the  Indian  ocean,  he  arrived  at  Calecut,  on  the 
coast  of  Malabar.  And  having  obtained  not  only  some 
commodities  peculiar  to  that  place,  but  many  rich  pro- 
ductions of  the  eastern  parts  of  India,  he  returned  to 
Portugal  by  the  same  route,  and  landed  at  Lisbon  in 
September  1499> two  ycar8  two  months  and  five  days 
from  the  time  he  had  left  that  port,  and  after  having 
performed  a  voyage,  the  longest  as  well  as  the  most 
difficult  that  had  yet  been  accomplished;  In  about  a 
year  after  this  date,  Cabral  discovered  that  extensive 
country  in  South  America,  now  known  by  the  name  of 
Brazil,  and  which  till  lately  formed  so  important  a  portion 
of  the  territories  of  the  kings  of  Portugal.  This  great 
progress  in  navigation  and  in  the  discovery  of  unknown 
regions,  of  which  we  have  given  but  a  brief  sketch, 
was  accomplished  ere  the  termination  of  the  fifteenth 
century  ;  and  the  two  last  important  voyages,  those  of 
De  Gama  and  Cabral,  were  performed  five  and  6even 
years  respectively  from  the  time  when  the  New  World 
was  discovered  by  the  illustrious  Columbus.  In  the 
history  of  navigation  Portugal  holds  an  eminent  place, 
both  from  the  number,  the  early  date,  and  the  magni- 
ficence of  her  discoveries ;  and,  as  previously  mention- 
ed, the  only  circumstance  which  prevents  her  being 
entirely  unrivalled  in  this  great  department,  is  her  re* 
fusing,  though  urgently  solicited,  to  patronize  and  pro- 
mote that  bold  voyage  of  discovery  meditated  by*  Co- 
lumbus, which  was,  at  a  subseqent  period,  undertaken 
under  the  auspices  of  Spain,  and  which,  contrary  to 
the  expectation  of  the  Portuguese,  forms  the  greatest 
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*  The  Canary  Islands  had  been  discovered  so  early  as  1402,  by  Bethencouit,  chamberlain  to  the  king  of  France.  It  has  been  asserted 
d»tt  these  islands,  and  various  others  said  to  be  discovered  by  the  Portuguese,  were  not  unknown  to  the  Genoese  and  Venetian  navigators  la 
the  fourteenth  century ;  but  that,  as  they  wets  not  eoloniaed,  they  were  neglected  and  forgotten.  What  truth  may  be  in  this  opinion  it  fc 
ww  too  late  to  ascertain. 
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Portopi.  achievement  in  the  history  of  the  art  to  which  it  be- 
^-^v-*-^  longs.    Nor  was  Columbus  the  only  distinguished  per* 
son  in  this  department  that  Portugal  overlooked.    Ma- 
gellan, a  Portuguese,  and  the  first  that  circumnavigated 
the  globe,  was  also  denied  patronage  and  encourage- 
ment in  his  native  country  ;  and  having  in  consequence 
applied  to  Charles  V.  of  Spain,  that  monarch  did  him- 
self honour  by  taking  him  under  his  protection,  and  - 
assisting  in  promoting  his  bold  and  interesting  design. 
The  successful  voyages  of  the  Portuguese  were  soon 
celebrated  throughout  Europe,  and  excited  the  deepest 
interest.*  With  some,  they  roused  a  spirit  of  emulation ; 
but  the  Venetians,  with  the  quick-sighted  discernment 
of  merchants,  early  foresaw,  and  feared  that  it  would 
prove  the  ruin  of  that  lucrative  branch  of  commerce 
with  the  East,  which  had  contributed  so  largely  to  en- 
rich and  aggrandize  them.     Nor  were  their  fears f  ill- 
founded.    The  Portuguese  did  not  fail  immediately  to 
avail  themselves  of  the  route  they  had  discovered  to 
India.     The  wisdom  and  prudence  of  King  Emanuel 
was  not  more  conspicuous  in  the  vigorous  and  judicious 
measures  adopted  at  home  for  monopolizing  the  com- 
merce of  that  opulent  region,  than  in  his  nomination 
of  officers  to  take  the  supreme  command  in  Asia ;  men 
who,  for  military  and  political  sagacity,  for  integrity 
and  love  of  country,  have  certainly  not  been  surpassed 
by  persons  in  similar  situations.     And  their  measures 
were  not  only  planned  in  wisdom,  but  carried  into  ef- 
fect with  the  greatest  activity.     In  twenty-four  years 
after  the  voyage  of  Gam  a,  the  Portuguese  had  rendered 
themselves  masters  of  Malacca,  which  was  the  centre 
of  the  trade  of  the  East.     They  had  also  formed  set- 
tlements at  Goa  and  Diu,  by  which  they  engrossed  the 
trade  of  the  Malabar  coast.     In  every  part  of  India 
they  were  received  with  respect;  in  some  they  bad 
nb?ohite  command :   and  they  thus   rapidly  diverted 
from  its  ancient  channels  the  commerce  of  India,  and 
were  also  enabled  to  import  into  Europe  the  various 
productions  peculiar  to  that  country,  in  greater  abun- 
dance  than  had  hitherto  been  ejected.     The  Venetians 
now  felt  that  decrease  of  their  Indian  trade  which  they 
had  dreaded.     This  state  of  things  they  were  resolved 
to  counteract.     And   sensible   that   their   own   naval 
force  was  inadequate  to  the  task,  they  incited  the  Sul- 
tan of  the  Mamelukes  to  fit  out  a  fleet  to  attack  those 
unexpected  invaders  of  a  monopoly  of  which  he  and 
they  had  long  enjoyed  undisturbed  possession.     But 
the  Portuguese  were  not  unprepared  to  defend  them- 
selves.   The  formidable  squadron  sent  out  against  them 
they  encountered  with  matchless  courage,  entirely  de- 
feated it,  and  became  more  thoroughly  masters  of  the 
Indian  Ocean  than  before.    Year  after  year  they  extend- 
ed their  connexion  with  the  East,  till  they  established 
there  a  commercial  empire  of  great  opulence  and  ex- 
tent  And  Emanuel,  who  laid  the  foundation  of  it,  had 
the  satisfaction  of  living  to  see  it  almost  completed. 
Every  part  of  Eurbpe  was  supplied  by  the  Portuguese 
with  the  productions  of  the  East ;  and  this  quarter  of 
the  globe  had  now  little  or  no  intercourse  with  India 
except  by  the  Cape  of  Good  Hope. 
John  I| I.         Emanuel,  who  died  in  1522,  crowned  with  years 
and  glory,  was  succeeded  by  his  son  John  III.  a  prince 
who   extended  his   acquisitions   in    India,    colonized 
the  Brazils,  and  effected  some  salutary  improvements 
at  home.     But  the  praise,  to  which  in  other  respects 


he  is  .entitled,  it  much  qualified,  if  not' entirely  annul-  F. 
led,  by  his  introduction  of  the  inquisitioh :  an  event  to  " 
which,  in  no  mean  degree,  the  rapid  subsequent  de- 
cline of  the  Portuguese  monarchy  is  to  be  attributed. 
From  this  date,  the  Portuguese  annals  are  distinguished 
by  nothing  that  is  great  or  splendid.    Sebastian,  who  fe 
succeeded  John  (1557),  was  partly  from  natural  dis- 
positions, and  in  part  from  a  defect  in  his  education, 
remarkable  for  rashness,  obstinacy,  and  want  of  discri- 
mination.   Wishing  to  distinguish  himself  in  a  war 
against  the  infidels,  he  undertook  two  crusades  into 
Barbary.     For  this  purpose  he  levied  large  armies,  he 
induced  the  principal  nobility  to  rally  round  his  stand- 
ard, neglected  all  domestic  and  internal  improvements, 
and  thus  sacrificed  the  true  interests  and  hopes  of  his 
kingdom  to  personal  vanity  and  the  meanest  ambition. 
And  continuing  inflexible  in  his  purpose,  in  opposition 
to  the  importunities  of  his  allies  arid  more  judicious 
subjects,  he  left  Lisbon  (1578)  with  a  formidable  fleet, 
and  having  landed  in  Barbary,  was  met  by  Muley  Mo- 
loch, the  Moorish  king,  and  defeated  with  incredible 
slaughter,  himself  slain,  and  his  army  either  cut  off  or 
taken  prisoners.     By  this  signal  defeat,  the  kingdom 
was  at  once  exhausted  of  men,  money,  and  reputation, 
and  placed  in  circumstances  to  become  an  easy  prey 
to  the  ambition  or  rapacity  of  any  state  that  might  wish 
to  make  the  attempt.    Cardinal  Henry,  who  succeeded 
Sebastian,  reigned  only  two  years ;  and  the  male  line 
of  the  royal  family  having  become  extinct,  and  the 
kingdom  being  completely  devoid  of  resources  for 
self  defence,  Philip  II.  the  celebrated  king  of  Spain,  ft* 
soon  succeeded  in  adding  it  to  his  paternal  dominions,  l«* 
though  various  attempts  were  made  by  the  people  to  (, ' 
retain  their  independence,  and  though  Elisabeth)  queen  ^  ^ 
of  England,  fitted  out  a  fleet  to  drive  Philip  from  the 
territories  he  had  so  unjustly  seized.    The  Spanish  mo- 
narch, however,  having  in  opposition  to  every  obstacle, 
firmly  seated  himself  on  the  throne  of  Portugal,  granted 
his  new  subjects  a  form  of  government  and  laws,  in 
their  spirit  and  tendency  sufficiently  enlightened,  but 
which  were  afterwards  perverted  by  him  and  his  suc- 
cessors to  the  great  prejudice  of  Portugal,  which  they 
evidently  wished  to  mould  at  length  into  the  character 
and  circumstances  of  a  province  of  Spain.     In  un» 
situation  Portugal  long  remained  in  a  state  of  com- 
plete   subjection   and  humiliation  at  home,  and  ex-     | 
posed  in  her  colonies  both  in  India  and  Brazil  to  the 
inroads  of  the  Dutch,  at  that  time  the  most  enterpn* 
ing   naval   power  of  Europe.     This  state  of  thing** 
however,  was  at  length  to  have  an  end.     Portugal  had  Tto 
all  along  submitted  with  reluctance  to  a  foreign  y^j.'jjj 
the  Spanish  monarchs  showed  themselves  unworthy  °j  ^j 
their  new  acquisition,  by  the  illiberal  and  tyranDiciI  .^ 
policy  they  adopted ;  and  the  Portuguese,  roused  at 
length  by  many  injuries,  and  a  native  love  of  liberty, 
made  a  successful  insurrection  in  1640,  expelled  the 
Spaniards   from    their  territories,  and  conferred  t"e 
crown  on  the  Duke  of  Braganza,  a  descendant  by  »e  H* 
female  line  of  the  royal   family.      This    revolution,*^ 
which  forms  6o  important  an  era  in  Portuguese ^ history*    | 
being  the  almost  unanimous  voice  of  the  nation,  *s*    i 
attended  with  little  or  no  effusion  of  blood.    Nor  were 
all  the  attempts  of  the  king  of  Spain  able  to  regun 
possession.     A  fierce  war  between  the  two  kingdom15    | 
raged  for  many  years.     Portugal  gained  several  u»«- 


•  The  voyage  of  Gam*  forms  the  ntbject  of  the  I  Anted,  the  celebrated  epic  poem  of  Camoens,  published  about  tlie  middle  of  tlw  w***^ 
cemeMT.     Who  can  ceate  to  regret,  that  Columbus,  a  much  more  interesting  rod  illustrious  character,  pas  allowed  to  be  i*id  in  tbr  grt 
"  unhonoured  tad  unsung?" 

2 


PORTUGAL. 


131 


*t*  tmguished  victories;  and  at  length,  in  1668,  hostilities 
— '  were  terminated  in  favour  of  Portuguese  independance, 
through  the  interposition  of  Charles  II.  king  of  Eng- 
land, who  had  married  a  princess  of  Portugal.  For  a 
full  and  interesting  account  of  this  revolution!  and  the 
events  connected  with  it,  the  reader  may  consult  His- 
toire  des  Revolutions  de  Portugal,  par  Vertot 

Alphonso  was  successor  to  the  Duke  of  Braganza, 
who  had  reigned  under  the  title  of  John  IV.    Al- 
phonso being  of  a  weak  constitution,  of  great  imbe- 
cility of  mind,  ill-educated,  and  addicted  to  mean  com- 
pany and  low  pleasures,  his  mother  endeavoured  by 
every  artifice  and  intrigue  to  get  him  deprived  of  the 
crown,  which  she  meant  to  place  on  the  head  of  his 
younger  brother  Don  Peter.    This  she  was  unable  to 
accomplish :   but  after  her  death,  Alphonso,  from  va- 
rious circumstances,  was  compelled  to  sign  a  resigna- 
tion of  the  kingdom ;  and  his  brother  was  declared  re- 
gent, and  invested  with  all  the  powers  of  royalty. 
Alphonso's  wife  having  transferred  her  affections  to 
Don  Peter— a  circumstance  which  had  led  her  to  in- 
duce her  husband  to  submit  to  the  resignation — their 
marriage  having  been  declared  null  by  the  chapter 
of  Lisbon,  and  die  regent  having  gained  a  papal  dis- 
pensation, and  the  consent  of  the  states,  married  the 
lady  who  had  been  his  brother's  wife.    On  the  death 
of  Alphonso,  the  regent  succeeded  by  the  title  of  Peter 
II.    Peter  having  died  in  1706,  was  succeeded  by  his 
son  John  V.    In  1750,  on  the  death  of*  John,  Don 
Joseph  ascended  the  throne,  a  prince  whose  reign, 
though  not  distinguished  for  any  thing  enterprising  or 
heroic,  is  probably  one  of  the  most  memorable,  but 
most  revolting  periods  in  Portuguese  history.    It  is 
deeply   stained   with  domestic  blood,  and  rendered 
odious  by  the  most  shocking  cruelty.    In  1758,  the 
king  was  attacked  by  assassins,  and  narrowly  escaped 
with  his  life.    The  families  of  Aveira  and  Tavora,  in 
consequence  of  an  accusation  (afterwards  proved  to  be 
unfounded}  exhibited  against  them  of  having  conspir- 
ed against- his  majesty's  life,  were  cruelly  destroyed  by 
torture.    On  various  pretences,  execution  succeeded 
execution  with  awful  rapidity.    An  earthquake  over- 
whelmed the  city  of  Lisbon,  and  shook  the  whole  king- 
dom to  its  centre.    A  famine  threatened  to  accomplish 
what  this  visitation  had  left  undone.    And  in  addition 
to  these  and  similar  calamities,  the  Portuguese  domi- 
nions were  invaded  by  Spain  with  a  powerful  army  ; 
their  capital  threatened;  their  prince  almost  determined 
to  save  himself  by  flight;  evils  from  which  they  could 
not  have  been  saved,  had  not  England  interposed  to 
bring  about  a  peace,  which  was  concluded  in  176*5. 
During  this  reign,  the  management  of  public  affairs 
was  in  the  hands  of  the  celebrated  Marquis  de  Pora- 
bal,  a  minister  of  unbounded  authority,  which  he  not 
nnfrequendy  directed  to  the  most  cruel  and  arbitrary 
proceedings,  and  whose  removal  from  office  in  the  sub- 
sequent reign  excited  joy  throughout  all  ranks  of  the 
community. 
I         Joseph,  who  died  in  1777*  having  left  no  sons,  was 
succeeded  by  his  daughter  Mary,  whom  he  bad  mar- 
ried, by  dispensation  from  the  Pope,  to  Don  Peter 
her  ancle,  with  a  view  of  preventing  the  crown  from 
falling  into  a  foreign  family.     The  queer  having  fallen 
mto  a  state  of  religious  melancholy,  the  prince  of  Bra- 
afl  published  an  edict,  (1792)  declaring,  that  as  his 
mother,  from  her  unhappy  situation,  was  incapable  of 
imaging  the  affairs  of  government,  he  woald  place  his 
signature  to  public  papers  fill  the  return  of  her  health, 


but  that  no  other  change  should  take  place  in  conse-  Portugal. 
quence  of  her  indisposition.     From  this  unhappy  state  (»— — v— — 
she  was  doomed  never  to  recover;   she  attained,  how- 
ever, to  very  advanced  years;   and  at  her  death  was 
succeeded  by  her  son,  the  present  reigning  monarch.  j0hn  vi. 
In  the  beginning  of  the  late  war  with  France,  Portugal 
took  a  feeble  part  conjunctly  with  England  and  Spam ;. 
but  after  Spain  had  made  peace  with  France,  a  war 
took  place  between  the  former  country  and  Portugal, 
which  however   was  productive  of  no  very  important 
events,  and  which  was  terminated  by  treaty  in  1 801 . 
On  the  rupture  of  the  peace  of  Amiens,  and  the  renew- 
al of  the  French  war,  Portugal  remained  for  some  time 
neutral ;   but  having  at  length  determined  in  favour  of 
France,  she  advanced  from  time  to  time  large  suras  of 
money  to  that  power,  and  at  last  went  so  far  as  to  or- 
der her  ports  to  be  shut  against  the  ships  of  war,  and 
merchant  vessels  of  England.    She  now  found  herself 
placed  in  peculiar  and  extremely  dangerous  circumstan* 
ess,— virtually  at  war  with  Great  Britain,  a  power  with 
which  she  had  for  centuries  been  intimately  connected, 
whose  friendship  had  often  averted  from  her  impending 
ruin,  and  from  whose  hostility  she  had  every  thing  to 
dread,— and  leagued  with  France  her  ancient  enemy, 
in  whom  she  could  place  no  confidence,  and  whose  ar- 
mies, having  invaded  Spain,  were  rapidly  advancing  to  * 
Lisbon,  to  possess  or  to  destroy  it.     Ii»  such  circum- 
stances the  government  hesitated  long  what  steps  to 
adopt.       Distrustful  of  Bonaparte,— expecting  no  as- 
sistance from  any  foreign  power,  and  aware  that  the 
internal  resources  of  the  nation  were  inadequate  to  its 
defence,  the  royal  family  of  Braganza  abandoned   a  Koyai  fa. 
kingdom  which  they  could  not  defend,  and  emigrated  m'.iy  re. 
to  Braail.     In  November  1807,  they  sailed  from  the  move  to 
Tagua,  in  a  fleet  of  eight  sail  of  the  line,  carrying  with  Biaiii. 
them  about  18,000  Portuguese  subjects,  including  many 
persons  of  distinction.    And  from  this  period,  Rio  de 
Janeiro,  the  capital  of  Brazil,  may  be  regarded  as  the 
seat  of  the  Portuguese  government.    On  the  removal 
of  the  royal    family,  the  councils  of  state  attended 
them ;  and  the  king  was  represented  in  Lisbon  by  a 
regency,  and  the  councils  by  committees ;  and  no  other 
important  alteration  took  place  in  consequence  of  the 
departure  of  the  court  to  the  Brazilian  colony. 

Nor  were  the  views  of  the  king  of  Portugal  in  re-  French  in* 
gard  to  the  views  of  Bonaparte  unfounded.  The  French  vasion  of 
immediately  took  possession  of  Lisbon,  and  the  admi-  Portugal. 
nistration  of  the  new  government  was  conferred  en 
Junto,  now  dignified  with  the  title  of  Duke  of  Abra-n- 
tes.  They  were  not,  however,  allowed  long  to  retain 
possession  of  the  Portuguese  territories.  England, 
having  resolved  to  assist  Spain  and  Portugal  in  their 
resistance  to  French  usurpation,  despatched  an  army  to 
the  latter  country,  and  having  defeated  the  enemy  at 
Vimeira,  compelled  them  to  evacuate  Portugal  by  the 
convention  of  Cintra.  Portugal,  however,  was  not  yet 
freed  from  foreign  aggression.  The  invading  armies  of 
France  having  met  with  considerable  success  in  Spain, 
having  taken  Madrid,  and  forced  Sir  John  Moore  to  . 
make  a  precipitate  retreat  from  the  pen  insula,  Portugal 
was  again  attempted  to  be  overrun  and  subdued.  Three 
armies  were  collected  on  its  frontiers,  one  under  Mar- 
shal Soult  in  Gallicta,  another  under  Getieral  Lapisse 
at  Salamanca,  and  a  third  on  the  banks  of  the  Tagus, 
under  Marshal  Victor.  Had  these  armies  been  con- 
centrated, and  plsced  under  the  management  of  one 
commander,  the  object  the  French  had  in  view,  not- 
withstanding the  bravery  of  the  Portuguese  and  Bng- 
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POSEN,  or  Pobna,  the  capital  of  Rusaisn  Poland,  U 
situated  at  the  confluence  of  the  Wartba  and  the  Proz- 
na.  The  town  is  upon  the  whole  regular,  and  ia  en- 
circled with  a  mound  and  ditch.  The  principal  public 
buildings  are  the  cathedral,  the  council-house,  the 
principal  guardhouse,  the  cidevant  Jesuits  college,  a 
theatre,  a  gymnasium,  a  college  for  rearing  teachers, 
and  a  school  for  midwifery,  several  churches  and  con* 
vents,  and  the  episcopal  palace,  which  is  a  fine  struc- 
ture. The  castle  stands  on  an  island  in  the  Wartha. 
The  principal  manufactures  are  linen  goods,  leather, 
watches  and  fire-arms;  and  corn,  wool,  and  timber, 
are  the  chief  articles  of  export.  Population  about . 
20,000.  East  Long.  16°  33'  56",  and  North  Lat.  52° 
24'  39". 

POSITION,  is  the  name  of  a  rule  in  arithmetic, 
by  means  of  which  an  unknown  number  is  determin- 
ed by  means  of  one  or  more  suppositions  or  assumed 
values  of  it.     Position  is  divided  into  single  and  double. 

In  single  position,  the  false  conclusion  is  to  the  false 
position  as  the  number  given  is  to  the  number  sought. 
Thus, 

Ex.  A  manufacturer  being  asked  how  many  work- 
men he  had,  replied,  that  if  he  tripled  the  number  he 
had,  and  added  one-eighth  of  his  number  to  that,  he 
would  have  150. 

Let  us  suppose  32  to  be  the  number,  then  32  X  3+ 
4s  100  instead  of  150.  Consequently  100  the  false 
conclusion,  is  to  82  the  false  supposition,  as  150  is  to 
48,  the  true  number  of  workmen. 

In  double  position  the  answer  is  obtained  by  two 
suppositions.  The  rule;  therefore,  is  to  assume  two 
different  numbers,  and  svbject  them  to  the  conditions 
given  in  the  question.  Then  the  difference  of  the  re- 
sults thus  obtained,  is  to  the  difference  of  the  assumed 
numbers  as  the  difference  between  the  two  results, 
and  either  of  the  others  is  to  the  correction  to  be  ap- 
plied to  the  assumed  number,  from  which  the  result 
was  obtained.  This  rule  was  given  by  Mr.  Bonny- 
castle  in  his  arithmetic,  published  in  1810. 

The  following  more  general  rule  has  been  given 
by  Mr.  Thomson  of  Belfast,  in  his  very  useful  treatise 
on  the  theory  and  practice  of  Arithmetic. 

"  Having  assumed  two  di  fie  rent  numbers,  perform 
on  them  separately  the  operations  indicated  in  the 
question,  and  find  the  eirors  of  the  results.  Then  as 
the  difference  of  the  errors,  if  both  results  be  too 
great  or  both  too  little,  or  as  the  sum  of  the  errors  if 
one  result  be  too  great  and  the  other  too  small,  is  to 
the  difference  of  the  assumed  numbers,  so  is  either  error 
to  the  correction  to  be  applied  to  the  number  that  pro- 
duced that  error." 

As  all  the  questions  that  are  capable  of  being  solved 
by  these  rules,  can  be  done  with  more  facility  by  the 
simplest  rules  of  algebra,  it  is  needless  to  occupy  any 
more  space  with  their  illustration.  The  principle  on 
which  they  rest  is  quite  correct,  for  all  questions 
which  can  be  resolved  by  a  simple  equation,  but  in 
relation  to  other  equations,  the  rules  give  only  ap- 
proximate results.  See  Algkbba,  Vol.  I.  Sect.  IV, 
p.  420. 

POST  Office.    See,  England,  Vol.  IX.  p.  SI. 

POTASH.  See  Alkalis,  Vol.  I.  p.  526 ;  Chemis- 
try, Vol.  VI.  p  44,  45;  and  Matjcbia  Mbdiga,  Vol. 
X1IL  p.  352. 

POTASSANE.    See  Chemistry,  Vol.  VI.  pw  65. 

POTASSIUM.    See  Chxmjbtby,  Vol.  VI.  p.  44. 

POTATOES.  See  Awlxculturb,  VoL  I.  p.  304— 
507;  and  Horticulture*  Vol.  XL  p.  253-^2$6. 


POTOSI.    See  Buenos  Aybb*,  Vol.  V.  p.  52,  53,    tm 
&c.  and  the  books  quoted  under  that  article. 

POTSDAM,  a  city  of  Prussia,  in  the  Middle  Mark  H 
of  Brandenburg,  and  the  capital  of  a  province  of  the  ^^ 
same  name.  It  ia  situated  on  toe  north  bank  of  the 
Have),  which  forms,  aa  it  were,  a  aeries  of  lakes  round 
the  town.  The  city,  which  has  the  general  form  of  a 
square,  is  divided  into  the  Old  and  New  Town.  The 
Old  Town  contains  only  four  stir  eta.  The  New  Town 
was  chiefly  built  by  Frederick  II.  The  streets  of  It, 
though  regular  and  spacious,  are  not  well  paved ;  and 
several  of  them  have  such  magnificent  fronts  aa  to  re- 
semble rows  of  palaces,  though  the  houses  are  inferior 
within,  and  are  inhabited  by  ordinary  persons.  A 
ditch  and  wall  encircle  the  town ;  and  there  are  four 
gates  towtrds  the  land,  and  four  towards  the  Havel. 
The  palace,  which  is  the  chief  public  buildiajzr,  stands 
on  the  margin  of  the  river.  It  is  a  noble  building,  and 
was  begun  in  1660.  A  colonnade,  a  cupola,  and  s 
marble  staircase,  are  among  its  principal  ornaments. 
Its  extensive  gardens  stretch  along  the  river;  and  on 
the  front  of  it  is  a  square  for  exercising  the  troops  of 
the  garrison.  It  has  also  a  theatre,  a  menagerie,  and 
spacious  stables.  The  town-house,  on  the  plan  of  that 
of  Amsterdam,  was  built  in  1754.  The  town-church, 
situated  not  far  from  the  castle,  is  a  fine  building.  Be- 
sides other  five  churches  and  a  synagogue,  there  is  the 
garrison  church,  which  is  large,  and  contains  statues 
of  Mars  and  Hellene.  Under  the  polpit,  which  is 
constructed  of  marble,  ia  the  monument  of  Frederick 
William.  In  the  market-place,  which  is  ornamented 
with  the  statues  of  the  kings  of  Prussia,  is  a  pyramidal 
obelisk  of  four  sides,  seventy -five  feet  high,  and  made  j 
of  variegated  Silesian  marble.  On  one  side  is  a  marble 
bust  of  the  king ;  and  at  each  corner  of  the  pedestal, 
which  is  of  white  Italian  marble,  is  a  statue  of  the  same 
marble.  The  places  of  public  instruction  are,  a  lyceum, 
two  public  schools,  and  the  garrison  school.  There  is 
here  an  infirmary,  a  poor-house,  and  an  orphan-house. 
This  last  building,  founded  in  1724,  maintains  and 
educatea  2000  soldiers'  children  of  both  sexes,  and  has  ! 
one  Lutheran  and  one  Calvinist  preacher  attached  to 
it.  The  principal  manufactures  of  Potsdam  are  those  of 
cotton-lace,  silk,  velvet,  linen,  woollen,  wax-cloth,  lea- 
ther, hats,  and  fire-arms  for  government.  Brewing  u 
carried  on  to  a  great  extent  The  palace  of  Sans-Souci 
is  about  three-fourths  of  a  mile  distant  from  Potsdam. 
It  is  only  one  story  high,  with  a  round  pavilion  at 
each  end ;  in  one  of  which  is  the  library,  as  it  was  left 
by  Frederick  II.  at  his  death.  There  are  two  adjoin- 
ing buildings,  one  for  paintings,  and  the  other  for 
court  entertainments. 

The  population  of  Potsdam  is  about  15,000,  besides 
about  7000  soldiers.  Distance  from  Berlin  15  nines, 
S.  W.     East  Long.  12°  5'  1",  North  Lat  52°  24'  43". 

POTTERY,  called  also  earthen-ware,  is  a  term  **'■* 
used  to  denote  vessels  of  any  shape  or  size  formed  of 
earth  or  clay ;  or  the  art  of  manufacturing  them.  Pot- 
tery may  be  regarded  as  merely  the  coarser  species  of 
porcelain.  Thearticles  of  the  former  manufacture,  while 
they  require  fewer  materials  and  these  less  pore,  though 
more  fusible,  require  also  much  ssss  skill  and  delicacy 
in  the  making ;  are  incomparably  cheaper,  particularly 
the  coarser  kind ;  are  ruder  and  more  inelegant ;  and 
are^  from  the  grossness  of  the  materials  of  wnich  they 
are  formed,  unsusceptible  of  the  high  ornament  and 
polish,  characteristic  of  porcelain. 

These  articles,  however,  though  devoid  of  the  beau*  Ovtf- 
ty  and  delicacy  of  porcelain,  must  have  been  invent* 
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ed  At  the  wry  remotest  periods  of  human  society. 
Porcelain  had  attained  to  great  distinction  in  China 
very  soon  after  the  Christian  era ;  hot  pottery,  a  thing 
of  indispensible  daily  use,  must  have  been  invented 
long  ere  refinement  could  have  dreamt  of  a  manufacture 
so  elegant  and  so  complicated  as  porcelain.  In  the  in- 
fancy of  society,  the  very  first  want  that  men  would 
feel,  would  be  vessels  capable  of  holding  his  meat  and 
his  drink :  such  vessels  were  probably  at  first  made  of 
the  skins  of  beasts  caught  in  the  chase,  or  were  exca- 
vated out  of  wood  ;  but  the  art  of  making  such  articles 
of  earth,  though  perhaps  not  immediately  invented, 
must  *have  been  well  known  at  a  period  extremely  early, 
and  of  which  no  traces  could  come  down  to  us.  As 
the  Chinese  were  unquestionably  the  inventors  of  por- 
celain, we  may  suppose,  with  sufficient  probability, 
that  pottery  was  early  brought  by  them  to  great  perfec- 
tion; and  thai  indeed  the  knowledge  of  the  latter  paved 
the  way  for  the  knowledge  of  the  former.  Pottery  also 
at  a  remote  period  attained  to  great  distinction  among 
the  Egyptians,  from  whom  it  naturally  descended  to 
the  Greeks  and  Romans.  The  latter  people  indeed 
carried  the  art  to  a  degree  of  perfection  which  in  some 
respects  it  has  not  yet  surpassed,  and  which  induced  the 
late  celebrated  Mr.  Wedgewood  to  name  the  village  that 
grew  out  of  his  industry  and  genius  Etruria,  after  the 
district  in  ancient  Italy  that  had  cultivated  the  pottery 
manufacture  with  the  greatest  ardour  and  success.  At 
what  period  the  art  was  introduced  into  Britain  cannot 
be  exactly  ascertained.  The  first  place  where  it  is 
known  to  have  been  practised  was  Burslem,  in  Stafford- 
shire, mentioned  (1666)  by  Dr.  Plot,  as  the  principal 
pottery  institution  in  this  country.  The  art  at  that 
time  seems'  to  have  been  in  its  rudest  state,  the  ware 
being  all  extremely  clumsy,  the  colours  both  coarse  and 
very  unskilfully  applied,  the  glazing  consisting  entire- 
ly of  lead  ore,  or  calcined  lead,  a  substance  uncommon- 
ly pernicious  and  dangerous.  The  year  1690  forms  a 
kind  of  era  in  the  history  of  this  manufacture  in  Bri- 
tain; for. at  that  period  two  brothers  from  Holland,  of 
the  name  of  Eders  or  Ellers,  settled  in  Burslem,  extend- 
ed the  former  establishment  to  a  great  degree,  and  ac- 
complished several  improvements  and  discoveries. 
These  two  individuals,  however,  from  a  misunder- 
standing with  the  neighbouring  inhabitants  on  account 
of  the  fumes  which  their  furnaces  emitted,  soon  retired 
to  their  native  country ;  but  the  effects  of  their  inge- 
nuity and  enterprise  remained  behind  them ;  and  they 
were  succeeded  by  men  who,  availing  themselves  of 
their  example,  were  equally  persevering  and  successful. 
But  it  was  not  till  1763  that  the  most  important  and 
memorable  improvements  were  made  in  the  art.  The 
person  by  whom  these  were  effected  was  Josias  Wedge- 
wood,  a  gentleman  of  great  science  and  great  industry, 
whose  name  is  known  throughout  Europe,  not  merely 
for  his  inventions  and  discoveries  in  the  manufacture  of 


pottery,  but  for  the  benefits  he  conferred  on  natural  rotter/, 
science  in  general.  Of  the  inventions  and  improve-  *■— v*— ^ 
merits  of  this  celebrated  person,  an  account  may  be 
found  under  the  article  Wedobwood;  and  it  need 
merely  at  present  be  mentioned,  that,  prior  to  his  time* 
the  pottery  of  this  country  was,  comparatively  speak- 
ing, destitute  of  taste,  beauty,  and  utility ;  that  manu- 
factories of  this  article  are  now  established  in  various 
parts  of  England;  and  that  what  is  denominated  the 
Potteries  in  Staffordshire,  a  place  eight  miles  long  and 
six  broad,  containing  fifteen  large  manufactories,  of 
which  one  is  Etruria,  founded  by  Mr.  Wedgewood, 
and  now  the  property  of  his  sons,  are  the  most  exten- 
sive, opulent,  ana  celebrated  in  the  kingdom.  * 

The  ingredients  in  the  manufacture  of  pottery  are  Ingre- 
clay  and  flint,  with  other  subordinate  substances,  in-  dienta. 
separable  from  the  two  ingredients  just  specified.  These 
clays  or  natural  compounds,  to  which  vessels  owe  their 
ductility  or  capability  of  being  moulded  to  any  form, 
are  found  to  consist  of  pure  clay  or  al limine,  silex,  lime, 
sometimes  magnesia,  and  not  unfrequently  of  oxyd  of 
iron ;  in  which  ingredients  the  alumine  predominates 
to  an  incomparable  degree.  The  flint,  used  in  this 
manufacture,  is  the  common  kind  for  striking  fire,  and 
consists  almost  entirely  of  pure  silex,  with  minute  and 
almost  indiscernible  traces  of  alumine,  lime,  and  oxyd 
of  iron  and  water.  The  finest  stoneware,  therefore,  is 
made  of  the  purest  pipe-clay,  and  the  purest  flint. 
When  in  the  clay,  the  oxyd  of  iron  occurs,  the  pottery 
made  of  it  burns  to  different  shades  of  red,  in  propor- 
tion to  the  quantity  of  iron.  Magnesia,  when  combined 
with  the  clay,  gives  to  it  a  soapy  character ;  from  which 
it  has  been  denominated  soap-rock,  a  particular  kind 
being  called  steatite.  The  clays  of  which  the  Stafford- 
shire ware  are  manufactured,  are  brought  from  Dorset- 
shire and  Devonshire,  the  former  affording  clay  of  a 
superior  quality  to  the  latter.  The  clays  of  both  places, 
however,  are  distinguished  by  almost  every  property 
necessary  to  the  purpose  to  which  they  are  applied, 
particularly  for  extreme  whiteness  when  burnt ;  a  cir- 
cumstance which  results  from  their  being  free  from 
iron,  a  metal  which,  as  just  stated,  imparts  a  reddish 
or  yellowish  colour.  The  worst  and  cheapest  species 
of  stoneware  made  in  this  country,  is  formed  of  the 
common  clay  of  which  bricks  are  made.  It  can  be 
glazed,  as  the  superior  kinds,  and  converted  to  many 
different  purposes  ;  but,  in  an  unglazed  state,  it  is  used 
for  garden-pots,  tiles,  and  tubes  for  draining  land. 

The  clay  undergoes  such  a  preparation  at  the  place  Prepara- 
where  it  is  procured  as  to  free  it  from  stones,  and  the  tlon  of 
grosser  impurities.     When  brought  to  the  manufactory,  these  »»* 
it  must  be  rendered  still  more  pure ;  an  object  which  gradients* 
is  accomplished  by  means  of  machinery.     The  clay- 
having  by  machinery  been  reduced  to  small  pieces,  ap- 
proaching to  a  coarse  powder,  is  transferred  to  a  vat, 
for  the  purpose  of  being  mixed  with  water.    By  con- 


*  The  Pottery,  or  the  Potteries,  which,  as  mentioned  in  the  text,  comprehend  an  area  of  about  eight  miles  by  six,  is  so  named  from  the 
numerous  and  extensive  manufactories  of  earthen-ware  it  contains,  and  for  which,  especially  at  an  early  period,  its  situation  and  soil  were 
peculiarly  favourable.  The  soil  in  every  direction  presents  a  great  variety  of  clays  of  the  finest  sort,  of  which,  at  one  time,  though  not 
recently,  pottery  was  formed;  while  the  coarser  kinds  are  still  appropriated  to  make  saggars  for  burning  the  ware  in,  and  to  construct  the 
kilns.  This  place  also  abounds  with  rich  and  inexhaustible  strata  of  coal.  These  advantages  in  favour  of  one  particular  manufacture, 
and  the  unfitness  of  the  soil  for  the  purposes  of  husbandry,  are  evidently  the  reasons  why  this  district  was  selected  for  the  object  to  which 
it  has  so  long  been  converted.  It  was  appropriated  to  earthen-ware  manufactories  at  a  remote  period,  as  mentioned  in  the  text :  since  the 
days  of  Wedgewood,  however,  it  has  attained  to  its  greatest  eminence ;  and,  in  proportion  to  its  extent,  it  is  now  the  most  populous  and 
most  prosperous  spot  in  the  empire.  The  inhabitants,  amounting  to  about  30,000,  are  industrious  and  sober,  and,  as  is  the  case  in  most 
manufacturing  places,  remarkable  for  great  diversity  of  rehgious  denominations,  of  which  methodlsm  is  the  most  prevalent  The  princi- 
pal towns,  in  each  of  which  are  extensive  manufactories,  are  JStruria  (Mr.  Wedgewood'*  seat)  Burslem,  Stoke,  Hanley,  Shelton,  Golden- 
Hill,  New-Field,  Smith-Fidd,  Tunstall,  Ifong-Port,  Cobridge,  Lane-Eod,  LowerXane,  Une-Defc  (Shaw's  Hktory  ef  StrtfbrdsMrt% 
M.  vol.  I.)  •    '    • 
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Pottery,  stant  and  continued  agitation  in  this  vat,  the  finer  parts 
of  the  clay  amalgamate  completely  with  the  water,  and 
form  a  fine  pulp  ;  while  the  gross  and  strong  particles, 
from  their  gravity,  remain  at  the  bottom  as  refuse. 
The  pulp  is  now  conveyed  from  this  vat  through  a 
series  of  sieves  of  different  degrees  of  fineness,  and 
moved  backward  and  forward  by  machinery,  till  the 
grosser  parts  are  entirely  separated  from  those  of  which 
the  stoneware  is  to  be  composed. 

Flint,  as  already  mentioned,  is  an  indispensible  in- 
gredient in  the  composition  of  stoneware.  In  prepar- 
ing it,  it  is  first  placed  in  a  kiln  and  raised  to  a  red  heat, 
when  it  is  thrown  in  this  state  into  cold  water.  This 
process  is  to  diminish  its  cohesiveness,  that  it  may  be 
the  more  easily  reduced  to  powder.  The  flint  is  now, 
by  a  process  exactly  similar  to  that  described  in  regard 
to  clay,  reduced  to  a  pulp,  and  the  gross  parts  separated 
from  the  fine,  which  latter  is  that  used  in  the  formation 
of  the  ware.  This  pulp,  as  well  as  that  of  the  clay, 
must  always  be  made  into  a  certain  consistence,  with  a 
view  to  ascertain  exactly  what  quantity  of  each  is  con- 
tained in  a  given  measure.  The  two  pulps  are  now 
mixed  together  in  such  proportions  that  the  flint  is  as 
one  to  five  or  o'ne  to  six  of  clay ;  and  they  are  caused 
to  amalgamate  by  an  operation  similar  to  that  employed 
for  mixing  clay  and  water,  as  recently  described. 

Flint  and  clay  being  thus  mixed,  the  next  step  is  to 
separate  the  water  from  them,  which  is  effected  by  eva- 
poration. When  the  operation  has  been  continued  till 
the  substance  is  sufficiently' dense  and  stiff*,  it  is  cut  out 
in  cubical  figures,  and  subjected  to  a  process,  the  ob- 
ject of  which  is  to  render  the  mass  of  uniform  consist- 
ence, and  fit  for  working.  This  result  may  be  attained 
either  by  the  hand,  or  more  easily  and  efficiently  by  a 
machine  formed  for  the  purpose.  The  nature  of  this 
operation  is  simple.  A  mass  of  the  consistence  is  taken 
between  the  two  hands,  and  being  separated  is  re-united 
with  great  violence,  but  at  different  parts  from  those  at 
which  it  was  disjoined.  It  is  again  separated  and  again 
united,  and,  as  before,  the  points  of  contact  must  be 
different  This  process  being  repeated  twenty  or  thirty 
times,  the  mass  has  assumed  such  a  uniformity  in  its 
different  parts,  that  though  it  originally  consisted  of 
two  pieces,  one  black  and  the  other  brown,  the  colour 
of  both  at  the  end  of  the  operation  will  be  exactly 
and  entirely  the  same.  The  masses  thus  mixed  and 
prepared,  are  allowed  to  remain  some  time  ere  they  are 
converted  into  vessels,  it  having  been  ascertained  that 
they  work  the  more  easily  from  continuing  a  while  un- 
touched while  in  this  state. 

These  substances  it  is  now  the  duty  of  the  potter  to 
form  into  articles  of  various  shape.  This  may  be  ef- 
fected in  one  of  three  ways,  either  by  throwing,  press- 
ing, or  .casting.  The  first  of  these,  or  throwing,  is 
performed  on  a  machine,  denominated  the  potter's  lathe, 
of  which  there  are  two  kinds,  in  both  of  which  many 
important  improvements  were  made  by  Mr.  Wedge- 
wood.  The  ware  to  be  made  in  this  way  are  first 
roughly  formed  on  one  of  these  lathes,  and  after  this 
operation,  are  allowed  to  dry  to  a  certain  extent ;  but 
when  they  come  to  what  is  called  the  green  state,  or 
to  a  given  degree -of  tenacity  and  stiffness,  they  are  ap- 
plied to  the  other  lathe,  called  a  turning  lathe.  The 
vessels  are  on  this  lathe  turned  to  their  proper  shape, 
and  obtain  a  considerable  degree  of  smoothness,  and 
when  removed  from  it,  are  burnished  with  a  smooth 
steel  surface.  The  same  degree  of  dryness  at  which 
the  vase  requires  to  be  applied  to  the  turning  lathe,  is 
also  the  proper  state  for  fixing  on  the  handles  and 
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other  appendages*  These-parts,  previously  made  and 
reduced  to  a  proper  degree  of  dryness,  are  attached  to 
the  vase  by  means  of  a  pulpy  mass  of  clay  mixed  with 
water,  termed  slip.  All  kinds  of  mountings,  however, 
are  formed  on  the  wheel  or  lathe  by  applying  to  the 
vessel  when  the  wheel  is  turning  rourid,  a  piece  of 
wood  or  iron  of  the  form  meant  to  be  communicated. 
The  juncture  is  smoothed  with  a  wet  sponge.  The 
vessels  are  now  removed  to  a  stove,  varying  from  80 
to  90  degrees  of  temperature*  Articles  of  a  superior 
quality,  when  fully  dried  in  this  stove,  are  rubbed  over 
with  a  small  bundle  of  hemp,  in  order  to  smooth  them 
thoroughly,  and  to  remove  those  inequalities  by  which 
the  surface  may  be  marked. 

Vessels  of  a  circular  form  are  the  only  kind  made  by  Pram 
throwing  or  by  the  lathe.  Those  that  have  flat  aides, 
or  are  oi  an  oval  shape,  are  the  result  of  the  second  me- 
thod, or  of  pressing,  which  is  done  with  moulds.  The 
moulds,  which  are  made  of  plaster,  consist  of  two  se- 
parate halves,  one  half  of  the  figure  being  respectively 
on  the  two  sides  of  the  mould.  The  clay  is  formed 
into  two  flat  pieces,  of  the  thickness  of  the  veasels 
meant  to  be  made ;  these  pieces  are  now  pressed  se- 
verally into  the  two  sides  of  the  moulds ;  the  halves  of 
the  moulds  being  now  brought  together,  the  clay  is 
also  united ;  and  after  a  complete  juncture  has  been 
effected,  the  mould  is  removed,  and  the  vessel  has  at- 
tained ita  proper  shape  and  figure.  The  vessels  are  now 
polished,  are,  if  thought  proper,  adorned  with  bandies, 
spouts,  &c.  and  are  removed  to  the  stove,  as  in  the 
former  operation. 

The  only  other  way  of  producing  this  ware  is  by  Ct*»t 
casting,  which  is  simple  as  those  already  described,  and 
regarded  by  some  as  producing  vessels  of  greater  ele- 
gance. The  pulp  is  poured  into  a  mould  of  plaster  till 
the  cavity  is  quite  full.  That  part  of  the  pulp  conti- 
guous to  the  mould,  which  must  be  of  a  certain  degree 
of  dryness,  is  absorbed,  leaving  the  clay  or  sediment 
on  the  surface  of  the  mould  of  considerable  consistence. 
The  liquid  part  of  the  pulp  is  now  poured  out ;  that 
which  remains  becomes  rapidly  stiffer,  and  in  a  few 
minutes,  the  moulds  being  removed,  the  vessel  is  com- 
pletely formed,  its  exterior  being  the  exact  shape  of 
the  mould,  and  its  thickness  in  proportion  to  the  time 
allowed  to  the  operation.  These  vessels,  after  being 
polished  and  receiving  handles,  &c.  if  thought  necessary, 
are  transferred  to  the  stove ;  and  as,  in  the  former  in- 
stances, are,  when  sufficiently  dried,  ready  for  the  kiln, 
to  be  converted  from  a  soft  and  tender  state  to  a  hard 
substance  called  biscuit. . 

The  next  step  of  the  process,  therefore,  is  the  sub*  Kilo  r 
jecting  of  these  vessels  to  heat  in  the  kiln ;  a  building  fan'06 
of  a  cylindrical  cavity,  with  a  fiattish  dome,  differing 
somewhat  in  its  external,  and  a  little  in  its  internal,  ar- 
rangement from  the  furnaces  described  under  the  arti- 
cle Porcelain,  but  conducted  so  much  on  the  same 
general  principles,  that  any  minute  description  of  it 
here  would  be  unnecessary.  The  vessels  are  here,  as 
in  the  porcelain  manufacture,  put  into  cases  or  saggars, 
and  arranged  in  piles,  leaving  sufficient  interstices  for 
the  flame  to  insinuate  itself  equally  in  all  directions. 
The  fire  is  continued  from  twenty-four  to  about  forty- 
eight  hours ;  the  saggars  are  not  removed  till  perfectly 
cool ;  and  the  ware,  when  brought  from  the  kiln,  is 
termed  biscuit ;  a  state  in  which  it  is  unfit  for  use, 
being  so  permeable  as  to  be  accessible  to  water  and 
•other  liquids.  In  making  the  commonest  stoneware, 
however,  it  may  be  remarked,  that  the  vessels  are  placed 
-in  the  kiln,  exposed  to  the  naked  fire  without  being 
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T*    defended  bv  wggtn— This  propert*  of  earthen  wart, 

mS  it  may  not  be  improper  to  state,  bat  been  applied  to  the 
construction  of  vessels  for  cooling  wines  and  other  li- 
quids, it  having  been  ascertained  that  the  water,  by 
passing  constantly  from  the  inner  to  the  outer  surface, 
is  earned  off  by  evaporation  more  hastily  than-could  be 
done  on  any  other  principle, 

»g-  Before  this  permeability,  however,  is  removed,  "which, 
as  shall  be  shown,  is  accomplished  by  glazing,  the  ves- 
sels are  to  be  printed,  a  process  that  must  be  performed 
while  they  are  in  a  state  of  biscuit  The  designs  are 
engraven  on  copper-plates,  and  prints  taken  from  these 
as  in  common  copper-plate  printing.  The  surface  of 
the  paper  meant  to  receive  the  impression  must  be 
rubbed  with  soft  sosp.  The  colouring,  whatever  be 
its  hue,  is,  when  diluted  with  some  colourless  earthy 
matter,  ground  up  with  boiled  linseed  oil,  until  its  con* 
sistence  when  laid  on  the  plate  be  that  of  soft  paste. 
The  paper,  covered,  as  just  stated,  with  a  thin  coat  of 
soft  soap,  is  now  laid  on  the  plate,  and  passed  through 
the  rolling  press.  The  printed  parts  of  the  paper,  cut 
out  and  moistened,  are  applied  to  the  biscuit,  and  the 
colouring  matter  is  immediately  absorbed  by  the  poro- 
aity  of  the  biscuit  The  psper  being  washed  from,  the 
biscuit,  the  colour  will  now  be  seen  very  distinct  and 
regular  on  the  surface  of  the  pottery.  The  colour  is 
generally  made  of  oxyd  of  cobalt,  which  makes  the  fi- 
gures of*  a  bluish  hue ;  a  colour  which  causes  the 
white  of  the  vessel  to  seem  more  pure  and  beautiful. 
This  kind  is  denominated  the  blue  and  white  ware,  and 
constitutes  an  important  branch  of  the  Staffordshire 
manufacture.  A  small  mixture  of  the  oxyds  of  iron 
and  manganese  imparts  to  the  figures  a  dark  colour ; 
which  is  sometimes  done,  and  has  by  no  means  an  in- 
elegant effect  Printing,  it  may  be  observed,  was  for- 
merly performed  after  glazing ;  in  which  case  they  had 
again  Xo  be  subjected  to  fire,  as  in  the  porcelain  manu- 
facture. In  some  potteries,  pencilling,  that  is,  laying 
on  the  colour  with  enamel  after  the  glazing,  was  at  one 
time  practised  to  a  considerable  extent ;  but  this  mode 
being  very  expensive,  is  now  comparatively  disused. 

Kg.        The  vessel  being  thus  printed,  its  permeability  must 
be  removed  by  glazing,  or  by  covering  its  surface  with 
a  vitreous  substance.    An  almost  endless  variety  of 
materials  may  be  used  for  this  purpose,  according  to 
the  colour  or  the  transparency  required,  or  the  quality 
of  the  vessel  that  is  to  undergo  the  operation.    One 
species  of  stoneware  is  glased  simply  by  throwing  sea- 
salt  (muriate  of  soda  J  into  the  furnace  in  which  it  is 
biscuited.    The  salt,  it  is  probable,  is  decomposed,  the 
acid  flying  off,  while  the  soda  combines  with  the  earth  of 
the  pottery,  forming  a  vitreous  coating.    This  pottery 
might  be  extended  for  culinary  purposes*     From  not 
being  in  saggars,  as  previously  stated,  the  vapour  and 
smoke  come  into  immediate  contact  with  the  ware; 
and  hence  it  is  of  a  brownish  colour.     Pounded  glass 
also  forms  an  excellent  glazing ;  it  is  very  transparent, 
and  hence  the  colour  of  the  vessel  is  easily  seen  through 
it     Ware  glazed  with  this  latter  substance  is  termed 
cream-coloured,  as  it  exhibits  a  yellowish  hue  from 
the   presence  of  a  small  Quantity  of  oxyd  of  iron. 
Glaze  may  be  rendered  of  a  bluish  tint  by  the  presence 
of  tin  or  arsenic,  and  a  small  portion  of  oxyd  of  cobalt 
Glazing,  except  in  the  first  case,  when  sea*salt  is  used, 
is  uniformly  performed  by  mixing  the  substances  of 
which  it  is  composed  with  water,  so  as  the  whole  may 
assume  the  consistence  of  cream ;  and  the  vessel,  when 
in  the  state  of  biscuit,  being  dipped  into  this  liquid, 
the  water  of  the  glaze  is  absorbed  by  the  pores  of  the 
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biscuit;  and  if  the  vessel  bin  been  turned  with  soft.  .Pottery- 
cient  regularity,  a  coat  of  glazing,  of  uniform  thickness,  y*—  *  ■■' 
will  be  deposited  on  the  surface.  The  vessel  also, 
when  taken  out  of  the  liquid,  must  still  be  continued 
to  be  turned,  to  prevent  the  glaze  from  running  into 
ridges.  The  ware  is  again  placed  in  the  saggars  as 
befogs,  and  removed  to  the  kiln ;  but  the  fire  is  neither 
so  strong  nor  so  long  continued  as  before,  the  object 
being  only  to  bring  the  glaze  into  perfect  fusion.  These 
glazes,  however,  are  subject  to  some  objections,  parti- 
cularly their  not  expanding  and  contracting  equally 
with  the  ware ;  hence  the  vessels  are  frequently  known 
to  crack,  and  even  the  glaze  to  peel  off;  and  the  sur- 
face thus  rendered  permeable  to  fluids  as  when  in  a 
state  of  biscuit  The  oxyd  of  lead,  however,  removes  * 
this  objection ;  but  this  oxyd,  even  in  its  vitreous  state* 
and  when  combined  with  flint  or  clay,  is  easily  soluble 
in  acids,  and  possesses  poisonous  qualities ;  so  that  it 
is  now  as  little  used  as  possible,  ana  bad  consequences 
hsve  often  taken  place  from  eating  pickles  kept  in  jars 
glazed  with  lead.  Lead,  however,  cannot  be  entirely 
dispensed  with.  All  the  coarser  kinds  of  pottery  at 
least  are  glazed  with  this  substance,  which,  it  may  be 
remarked,  promotes  the  fusion  and  vitrification  so  ra- 
pidly, that  a  very  low  degree  of  heat  is  required  to 
effect  the  operation.  When  jhe  ware  is  removed  from 
the  kiln,  it  is  considered  as  finished,  and  as  fit  for  use. 

The  modern  mode  of  glazing  seems  to  be  decidedly  Roman 
inferior  to  that  practised  by  the  Romans.  Modem  glase. 
glaze,  as  already  shown,  cracks,  and  often  scales  off, 
and,  besides,  it  is  easily  destroyed  by  acids.  The  Ro- 
man glaze,  on  the  contrary,  from  specimens  of  it  seen 
on  urns  dug  up  in  several  places,  was  entirely  free  from 
this  defect  The  ingredients  of  which  it  was  composed 
cannot  now  be  ascertained,  though  some  have  supposed 
that  it  was  made  of  some  species  of  varnish;  while 
others  have  insisted,  on  the  authority  of  some  vague 
expression  from  Pliny,  that  it  was  obtained  from  bitu- 
men. However  this  be,  it  is  evident,  at  least,  that  it 
never  lost  its  original  beauty,  or,  probably,  that  it  im- 
proves by  time,  and  that  it  waa  so  much  valued  among* 
the  Romans  that  some  statues  were  at  length  glazed 
with  it 

There  is,  however,  a  species  of  very  coarse  porcelain 
which  does  not  require  to  be  glazed  at  all,  and  which 
is  of  a  yellowish  tint,  from  a  portion  of  oxyd  of  iron 
being  used  in  the  composition  of  it  It  does  not  un- 
dergo glazing,  because,  without  this  operation,  it  is  ex- 
tremely and  impermeably  dense  and  compact  in  its 
texture :  a  property  which  results  from  using  a  compa- 
ratively small  quantity  of  flint  in  the  manufacture  of  it, 
and  from  giving  it  a  greater  degree  of  heat  than  usual 
in  the  burning.  Glazing  is  really  but  a  miserable  imi- 
tation of  a  polished  surface;  and  the  pottery  in  ques- 
tion, scarce  as  it  l§9  is  the  more  beautiful  on  account  of 
its  being  devoid  of  the  vitreous  covering.  This  spe- 
cies of  ware  is  confined  chiefly  to  bottles,  particularly 
those  used  for  soda  water  and  artificial  mineral  waters. 

A  new  species  of  pottery  has  of  late  been  intro-  New  ape- 
duced,  denominated  hutrt;  which  consists  in  fixing  ctesof  pot. 
sold  or  platina  on  the  surface  of  the  glazing,  in  the  tel7  called 
following  manner :  Dissolve  platina  in  equal  quantities  lustre' 
of  the  nitric  and  muriatic  acids  with  heat.     When  to 
this  solution  a  solution  of  muriate  of  ammonia  is  added, 
the  yellow  precipitate  will  fall  to  the  bottom.    Conti- 
nue to  add  the  latter  till  no  more  is  precipitated ;  drive 
off  the  water  bv  heat,  and  the  powder  thus  obtained 
must  be  ground  with  a  small  portion  of  enamel  in  oil 
of  turpentine  ;  and,  after  this  preparation,  it  is  in  the 
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Similarity 
between 
pottery 
and  porct' 
lain. 


Pott>|y*  rtite  ft  to  be  applied  to  the  earthen  ware.  It  mast  be 
spread  thinly  over  the  glazed  surface ;  and  the  vessel, 
having  afterwards  been  exposed  to  the  heat  of  an  ena- 
mel kiln,  or  a  red  heat,' the  platina  assumes  its  metallic 
form,  and  acquires  greater  brilliancy  from  the  presence 
of  the  glaze.  The  precipitates  of  gold  are  applied  ex- 
actly in  the  same  way ;  but  gold  does  not  afford  rtearly 
so  brilliant  a  lustre  as  the  platina,  tffcd  exhibits,  indeed, 
more  the  colour  and  symptoms  of  copper  than  of  gold. 
The  preceding  discussions  on  the  manufacture  of 
pottery  are,  in  every  respect,  applicable  to  the  cognate 
subject  of  porcelain.  Substances,  the  same  naturally 
in  form,  and  requiring  a  similar  mode  of  preparation 
as  the  kaolin  and  petuntse  of  the  Chinese,  are  unknown 
in  this- quarter  of  the  world.  European  porcelain,  like 
stone-ware,  is,  as  specified  in  the  foregoing  observa- 
tions, made  of  the  finest  species  of  clays  and  silex  or 
flint,  substances  analogous  to  those  of  which  the  china- 
ware  is  formed ;  and  these  ingredients  are  prepared, 
amalgamated,  biscuited,  glazed,  and  printed,  exactly 
by  the  process  already  illustrated  w  ith  regard  to  pot- 
tery. Some  elegant  kinds  of  European  porcelain  are 
reckoned  as  beautiful  and  valuable  as  those  of  the  East : 
yet  they  are  made  on  the  same  principles  as  pottery ; 
and  the  two  articles,  indeed,  may  with  propriety  be 
regarded  as  species  of  the  'same  manufacture,  differing 
in  elegance  and  in  estimation  according  to  the  coarse- 
ness of  the  materials  of  which  they  are  respectively 
constructed.  For  this  reason  we  did  not,  under  the 
head  Pohcclain,  give  an  account  of  the  manner  in 
which  that  commodity  is  made  in  Europe,  but  referred 
our  readers  to  the  present  article  for  suitable  informa- 
tion on  the  subject 

We  need  not  mention  here,  that  the  most  elegant 
and  perfect  pottery  and  porcelain  yet  made  *in  this 
country  were  manufactured  by  Mr.  Wedgewood,  and 
his  sons  who  succeeded  him.  The  roost  celebrated, 
probably,  of  all  his  productions,  were  his  imitations 
of  jasper,  which  were  manufactured  into  vases,  medal- 
lions, and  other  ornamental  forms,  and  which  soon 
'found  their  way  into  the  collections  of  the  curious  in 
every  quarter  of  Europe.  He  also  made  some  cameos 
of  exquisite  workmanship ;  the  most  famous  of  which 
was  that  of  a  slave  in  chains,  in  the  attitude  of  suppli- 
cation for  liberty,  with  the  motto  inscribed  underneath, 
Am  I  nrd  a  man  and  a  brother  ?  Of  this  he  distributed 
many  hundreds,  to  excite  the  humane  to  assist  in  the 
abolition  of  the  slave  trade.  We  cannot,  however,  at 
present  give  any  account  of  the  inventions  of  this  ce- 
lebrated manufacturer,  but  defer  our  observations  on 
this  head  till  we  come  to  give  an  account  of  his  life. 
See  the  articles  Porcelain  and  We  doe  wood,  Josias, 
tfnd  the  works  there  referred  to.     (4*) 

POULTRY.    See  Hatching,  Vol.  X.  p.  656;  and 
Ornithology,  Vol.  XVI.  p.  IIS. 

POUSSIN,  Nicholas,  a  distinguished  French  paint- 
er, was  born  at  Middle,  in  Normandy,  in  the  year 
1594.  He  acquired  the  rudiments  ot  the  art  under 
Ferdinand  Elle,  a  Flemish  portrait  painter  ;  but  he  im- 
proved himself  rapidly  by  copying  prints  after  Raphael 
and  Julio  Romano,  which  were  lent  to  him  by  bis 
friends.  At  the  age  of  eighteen  he  quitted  his  father's 
roof,  for  the  purpose  of  acquiring  information ;  but  he 
was  obliged  to  return  by  ill  health.  On  his  recovery 
be  set  off  for  Rome,  but  some  untoward  accident  again 
compelled  bim  to  return,  when  he  had  reached  Flo- 
rence. During  his  stay  in  France  he  became  acquaint- 
ed with  Marino  the  poet,  in  whose  house  he  resided 
for  some  time.    In  1624,  Poussin  at  last  accomplished 
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his*  desire  of  visiting  Rome.  On  hts  arrival  at  the  a.  ?J 
pftal  he  found  his  friend  Marino  fin  a  state  of  bad  ^H 
health,  which  atlast  proved  fatal ;  but,  previously  to  that 
distressing  event,  the  poet  had  introduced  Poussin  to 
Cardinal  Barberini,  the  nephew  of  Pope  Urban  VIII. 
from  whose  patronage  he  had  reason  to  expect  the 
greatest  advantages.    The  cardinal,  however,  was  dig- 

J >atched  on  a  legation  from  the  Pope,  and  Poussin  was 
eft  at  Rome  without  any  decided  patron.  This  event 
compelled  him  to  dispose  of  his  piotures  at  a  very  low 
price ;  and  he  is  said  to  have  sold  his  battle  pieces  at 
the  price  of  seven  crowns  each,  and  a  picture  of  a  pro- 
phet for  eight  livres.  The  ardour  of  Poussin  to  im- 
prove himself  in  his  profession  was  not  damped  by 
those  unfavourable  circumstances.  He  copied  several 
of  the  pictures  of  Titian,  Dominichino,  and  Raphael ; 
and,  under  the  roof  of  11  Fiamingo,  the  sculptor,  he 
studied  with  assiduity  the  fine  specimens  of  ancient 
sculpture  which  Rome  then  possessed. 

When  the  Cardinal  Barberini  returned  to  Rome,  the 
talents  of  Poussin  were  brought  immediately  into  no- 
tice.  The  cardinal  employed  him  to  a  great  extent, 
and  paid  him  liberally  for  jxia  pictures ;  and,  in  a  short 
time,  his  talents  became  known  in  France,  not  only 
by  fame,  but  by  many  of  his  Italian  pictures.  Tbe 
king  of  France,.  Louis  XIII.  was  thus  induced  to 
write  him  a  letter,  requesting  him  to  return  to  his  na- 
tive country ;  and,  after  considerable  hesitation,  Pous- 
sin complied  with  the  request,  and  arrived  in  Francs 
in  1640. 

Poussin  rose  rapidly  in  the  estimation  of  the  French 
court,  and  was  immediately  employed  by  the  patrons 
of  the  arts.  His  success,  however,  was  attended,  as 
usual,  by  the  envy  of  inferior  artists,  and  Vouet  and 
Mercier  persecuted  him  by  their  criticisms  and  their  in- 
trigues. Disgusted  with  these  proceedings,  he  request- 
ed permission  to  return  to  Rome,  where  he  arrived  in 
November,  1642.  In  this  capital  he  spent  the  remain- 
der of  his  days,  prosecuting  his  art  with  assiduity  and 
success.  He  died  at  Rome  in  the  year  1665,  in  the 
seventy-second  year  of  his  age. 

Poussin  painted  for  Prince  Justiniani  a  historical  pic- 
ture, representing  Herod's  cruelty ;  and  he  spent  seve- 
ral years  on  the  celebrated  pictures  of  the  seven  sacra* 
ments  of  the  Romish  church.  His  death  of  German** 
cus  has  been  greatly  admired.  He  never  went  beyond 
easel  pieces,  for  which  he  had  a  constant  demand} 
and  he  was  in  the  habit  of  fixing  tbe  price  which  he 
expected  on  the  back  of  the  canvas.  A  life  of  Pous* 
sin  has  recently  been  published  by  Maria  Graham* 
See  Painting  Vol.  XVI.  p.  248. 

POUSSIN,  Gaspar,  whose  real  name  was  Dugbet, 
was  the  brother-in-law  of  Nicholas  Poussin,  who  was 
married  to  bis  sister.  He  was  born  at  Paris  in  1600. 
He  went  to  Rome  to  visit  Madame  Poussin,  his  sister, 
and  was  at  first  employed  in  preparing  the  pallet* 
pencils,  and  colours,  for  Nicholas,  who,  in  return,  in- 
structed him  in  the  principles  p£  the  art.  His  reputa- 
tion as  a  painter  gradually  increased,  and  he  rose  to  be 
one  of  the  best  painters  of  landscape  that  ever  appeared* 
At  Rome  he  dropped  his  own  name,  and  took  that  o£ 
his  brother-in-law.  He  died  in  1662,  in  the  sixty- 
second  year  of  his  age.. 

POZZUOLO,  formerly  Puteoli,  a  town  of  Naples, 
in  the  province  of  Lavora,  and  about  six  miles  distant 
from  Naples.  It  is  agreeably  situated  on  a  point  pro- 
jecting into  the  sea,  in  the  centre  of  the  Bay  of  tou 
zuolo.  In  the  square  of  the  town  is  a  beautiful  mar- 
ble pedestal,  covered  with  basso  relievos,  representing 
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the  fourteen  cities  of  Asia  Minor  deaftreyedfcyjmeeitJe-  chin,  and  contain*  the  rich  monument  of  St  Nepo-  Pieilietoe 

quake,  and  rebuilt  by  Tiberius.  #  It  aupporlad  a  statue  raene,  the  guardian  taint  of  the  city,  and  the  chapel  of      J 

of  that  emperor  erected  by  these  cities.    The  remain*  St.  Winceslans.     Among  the  numerous  churches  in  ™Ju<!lce*' 

of  the  temple  of  Jupiter  Sempis  stand  in  the  precincts  Prague  nay  be  mentioned  that  of  St.  Winceslaus»  the 

of  the  town.  Ill  is  nearly  square/  and  is  about  130  most  ancient,  of  St.  James,  and  that  of  Tien,  which 

feet  long*  and  a  little  lees  in  breadth.    Three  of  the  contains  the  monument  of  Tycbo  Brahe.    Among  the 

four  columns  and  the  portico,  ate  standing.    They  are  other  public  buildings  are  the  Hotel  de  Ville;  the 

of  marble,  and  its  roof  ia  supported  by  sixteen  pillars,  bridge  over  the  Moldau,  which,  according  to  some,  is 

Several  fine  stature,  and  fragments  of  capitals  and  cor-  1860  feet  long,  and  according  to  others  only  74£ ;  the 

nice*,  have  been  found  among  the  rubbish  around  it*  palace  of  the  archbishop ;  that  of  the  Grand  Duke  of 

The  remains  of  the  mole  form  one  of  the  meet  strik-  Tuscany;  that  of  Prince  Schwartsenberg,  which  resent- 
ing monuments  of  the  ancient  city.  Several  piles  of  bies  in  its  magnitude  and  ancient  style  those  of  the 
the  mole  still  stand  unbroken,  but  they  are  sunk  m  fifteenth  and  sixteenth  centuries  in  Italy ;  the  palace 
deep  water.  The  cathedral  church  was  built  from  the  of  the  Count  Csernin,  (formerly  the  site  of  Tycho 
temple  of  Jupiter,  in  the  highest  part  of  the  city,  and  Brahe* s  observatory,)  and  various  others  of  the  nobittaf. 
was  constructed  of  large  blocks  of  marble.  It  was  of  There  is  also  here  a  theatre,  a  fine  fountain  in  the  old 
the  Corinthian  order.  The  town  contains  two  parish  town^  the  house  of  •  Scheubitaer,  the  royal  baths,  the 
churches,  eight  convents,  and  about  1000  inhabitants,  buildings  of  the  university,  the  ruins  and  antiquities  of 

PRACTICE,  is  the  name  givett  to  an  arithmetical  the  chateau  of  Wischehrade,  and  the  cavern  of  St.  Pre- 

operation,  by  which  questions  in  the  rule  of  proper-  copies  about  a  league  from  the  city, 
tion  are  solved  by  means  of  aliquot  parts.   The  general        The  university  >of  Prague  dates  from  the  year  1348; 

rule  is,  to  multiply  the  highest  denominations  of  the  At  one  time  the  students  are  said  to  have  amounted 

given  quantities  together,  and  then  to  take  the  aliquot  to  £0,000,  but  .they  now  scarcely  amount  to  900. 

parts  for  the  lower.    The  sum  of  the  aliquot  parts  will  There,  are  forty  professors. '  The  library  contains  above 

be  the  answer*  100,000  volumes,  and  a  MS.  of  Pliny.    The  obser- 

Ex.  Let  it  be  required  to  find  the  price  of  840  yards  vatory  contains  a  few  vestiges  of  Tycho  Brahe.    The 

of  linen,  at  3s.  5d.  per  yard.    We  have  university  has  also  a  cabinet  of  curiosities  and  of  ma- 

840  yards  at  S/5  per  yard.  chin*»'  »»f*  collection  of.  naterel  history.    There  are 

*^~     .« i      ■_       .       *  J*~       5      .  ~~  *  various  private  collections  and  cabinets  of  medals  m 

£840  will  be  the  price  of  840  yards,  at  20s.  per  yard.  ^  city-r  Thm  in  y^  a  p^  g^y  rf  Sciences, 

2/6  =  t  of  £1   .  .  £105    0    0  a  Patriotic  Soefety  for  the  Arts,  a  Society  of  Agricul- 

/XQ  zz  A  of  2/6  •  .  .    35    0    0  tore,  an  institution  for  training  schoolmasters,  three 

/I  5=  A  of/10   ...       3  10    0  K  gymnasia,  and  an  Academy  for  Drawing  and  Paint- 

ing.   Among  the  charitable  institutions  there  are  three 


3/5                           £148  10    0  Ana.  hospitals,  two  orphan-houses,  and  a  lying-in 

In  tike?  mannner  may  all  similar  questions  be  re-  The  principal  manufactures  of  Prague  are  those  of 

solved.     See  Thomson's  Treatise  on  Arithmetic,  p.  189,  linen,  woollen,  cotton,  silk,  hats,  gloves,  lace,  woollen 

for  a  very  useful  explanation  of  these  operations.  stockings,  paper,  and  the  ordinary  articles  which  every 

•  PRAGUE,  the  capital  of  Bohemia,  is  situated  nearly  large  town  supplies. 

in  the  centre  of  the  kingdom,  on  the  right  and  left  The  environs  of  Prague  are  ornamented  with  nume- 

bink  of  the  river  Moldau.    The  city  consists  of  the  reus  gardens  and  public  walks,  among  which  are  the 

old  town,  stretching  in  an  oblong  form  along  the  bank  grand  promenade,  the  gardens  of  Bucquoi,  of  the 

of  the  river ;  the  new  town,  separated  from  the  river  Count  de  Cunai,  of  Colonel  Wimmer,  of  the  Count  de 

by  the  old  towns  and  the  detached  quarter  of  Hradschin,  Waldstein,  the  Count  de  Clumm,  the  Farter  hU,  and 

on  the  left  bank  of  the  Moldau.    The  old  town,  which  the  Isles  of  Great  and  Little  Venice.    The  monument 

is  the  largest,  contains  the  quarter  of  the  Jews.     The  erected  by  Joseph  II.  to  Marshal  Schwerin,  in  a  village 

new  town  has  the  best  streets ;  and  Hradschin,  occu-  about  a  league  from  Prague,  deserves  to  be  mentioned, 

pying  a  high  hill  at  seme  distance  from  the  river,  com-  It  occupies  the  spot  on  which  he  fell  at  the  head  of  his 

msnds  very  fine  views.    It  contains  the  cathedral  and  grenadiers,  in  the  battle  of  1757*   Population  of  Prague 


the  archiepiscopal  palace,  besides  many  houses  belong-  about  86,000,  of  whom  nearly  8000  are  Jews.     East 

ieg  to  the  nobility  and  gentry.    The  Lesser  Town,  ae  Long;  of  observatory  14?  35'  15",  North  Lat.  50?  5'  19". 

it  is  called,  which  is  said  to  be  the  oldeit  part  of  it,  See  the  article  Bohemia,  Vol.  III.  p.  698. 

lies  to  the  north  and  east  of  Hradschin ;  and  the  suburb  PRAXITELES.    See  Sculpture. 

ef  Smichow  lies  on  the  side  of  the  river.    The  houses  PRECEDENCY.  See  Heraldry,  Vol. X.p.  786,737 


are  in  general  of  stone.    Some  of  the  buildings  erect*  PRECESSION  op  thi  Equinoxes.    See  Astroko- 

ed  since  the  bombardment  of  1757  are  modem,  but  my,  Vol.  II.  p.  664,  712,  713. 

the  greater  number  are  in  the  old  style.    The  whole  PREDESTINATION.     See  Calvinism,  Vol.  V. 

eity  is  encircled  with  a  moat,  or  mound  of  earth,  which  p.  €77. 

is  nearly  ten  miles  in  circumference.    The  ancient  pa-  PREJUDICES.*    The  name  of  prejudice  is  applies* 

lace  of  Prague  stood  at  the  south  side  of  the  city,  with*  ble  to  all  the  opinions  which  we  form  before  reason 

m  the  citadel,  which  has  an  arsenal,  and  is  well  ford*  can  discuss,  or  judgment  confirm  them,  and  to  all  the 

fisd.    Another  large  edifice,  which  bears  the  name  of  motives  which,  without  due  examination,  are  the  foun« 

a  palace,  is  situated  at  the  other  end  of  the  town.     It  dations  of  these  opinidn*    Prejudices  may,  therefore* 

hi  160  rooms,  which  are  appropriated  for  public  of*  be  either  favourable  or  unfavourable:  they  may  second 

ices,  and  a  hall  nearly  equal  to  that  of  Westminster.  a  good  resolution,  or  subvert  our  best  principles  and 

The  dome,  or  cathedral,  is  a  fine  old  Gothic  struts  tendencies ;  and  we  ought  no  more  to  reject  them  with 

hire,  which  stands  on  a  steep  declivity  of  the  Hrads-  contempt,  then  to  submit  to  them  with  confidence* 

*  Ths  Editor  has  been  indebted  tor  this  snide  to  JH.  Simokde  ©b  Sismoxdi. 
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Prejudices.  Judgment  ought  to  remain  independent  of  prejudice : 
it  ought  neither  to  resist  it,  nor  to  substitute  it  in  the 
place  of  reflection ;  but  to  appreciate  it  according  to  its 
real  and  intrinsic  merits.  No  opinion  can  he  regarded 
as  sufficiently  enlightened,  till  all  the  prejudices  con- 
nected with  it  have  been  analyzed,  till  they  have  been 
traced  to  their  origin,  and  estimated  by  their  just  value. 

Man  comes  into  the  world,  destined  to  a  consider- 
ably long  existence,  with  faculties  and  intellectual  ener- 
gies, though  great,  yet  scarcely  adequate  to  the  part 
he  is  called  upon  to  perform.  He  knows  nothing,  and 
he  wishes  to  know  every  thing:  he  is  acquainted  only 
with  a  small  portion  of  the  great  chain  of  being ;  he 
wishes  to  understand  the  whole  system,  and  every  mi- 
note  department  of  it.  His  own  experience  is  not 
sufficient  to  furnish  him  with  the  knowledge  necessary 
to  regulate  his  conduct  He  is  obliged  therefore  to 
adopt,  upon  the  faith  of  others,  the  greater  part  of 
those  principles  by  which  vhis  life  must  be  directed. 
If  he  were  not  informed  by  those  who  have  lived  be- 
fore htm,  what  the  comfort  of  the  body,  and  what  pro- 
priety required,  he  could  not,  without  experience,  re- 
gard  it  as  necessary  to  clothe  himself,  to  defend  him- 
self from  cold,  or  to  satisfy  the  demands  of  thirst  or  of 
hunger.  The  Deity,  however,  in  creating  him  a  social 
being,  gave  him  a  claim  on  the  great  mass  of  human 
knowledge  which  has  been  the  result  of  the  experience 
and  observation  of  preceding  generations.  He  imi- 
tates before  he  reasons ;  and  imitation  is  nothing  else 
but  the  appropriation  of  the  knowledge  of  the  ages 
that  are  past.  His  physical  faculties  a*  developed  in 
infancy,  according  to  the  example  of  those  who  have 
preceded  him  in  life ;  at  that  age,  also,  his  moral  prin- 
ciples are  implanted  and  cultivated  by  those  whose  ex- 
perience in  the  world  is  greater  than  his  own ;  and  when 
he  attains  to  the  age  of  manhood,  he  seems  to  be  pos- 
sessed of  great  knowledge  and  enlightened  views,  yet 
these  cannot  be  regarded  as  exclusively  his  own,  but 
as  handed  down  to  him  by  the  generations  who  are  no 
more. 

The  child  who  learns  of  his  parents  to  love  them, 
to  clothe  itself,  to  walk,  to  speak,  to  preserve  itself 
from  dancer,  is  taught  by  them  also,  not  only  to 
think,  and  to  judge,  but  to  express  thoughts  which 
are  not  his  own,  and  to  form  opinions  which  he  has 
not  capacity  to  examine.  This  uniform  appropriation 
of  the  sentiments  of  others,  is  necessary,  and  is  in- 
separable from  his  situation  in  the  world.  Called 
upon  continually  to  act  and  to  decide  before  he  has 
time  or  ability  to  form  his  own  judgment,  he  is  oblig- 
ed to  adopt  principles,  both  moral  and  political,  on  the 
authority  of  others.  His  opinions  also  on  subjects  of 
history,  geography,  astronomy,  physics,  natural  his- 
tory, navigation,  commerce,  are  not  the  result  of  bis 
own  observation  and  research,  but  are  founded  on  the 
research  and  observation  of  others.  In  youth,  in  short, 
all  our  thoughts  and  actions  are  founded  on  prejudice, 
to  which  we  are  entirely  subject  till  reason  and  judg- 
ment begin  to  be  developed.  In  proportion,  however, 
as  these  are  matured,  we  analyse,  one  after  the  other, 
the  opinions  which  we  previously  embraced  and  were 
actuated  by,  and  appreciate  them  by  their  own  intrin- 
sic excellence,  as  much,  indeed,  as  it  is  possible  for  us 
to  do  so,  while  all  the  points  of  comparison,  of  which 
we  are  capable,  and  while  all  the  notions  an  which  we 
form  our  matured  judgments,  altogether  or  chiefly  re- 
sult from  prejudice,  and  are  founded  upon  it 

The  knowledge  which  we  obtain  from  others,  we 
may  be  said  to  believe,  but  we  know  what  we  have  as- 
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certemed  from  our  own  observation  and  experience, 
or  from  our  own  rese?rdh.  To  the  knowledge  which, 
being  received  from  others,  we  are  said  to  believe,  the 
term  prejudice  is  evidently  and  directly  applicable, 
till,  upon  every  point  of  our  belief,  we  entertain  that 
philosophical  doubt  and  distrust  which  precedes  and 
uniformly  produces  examination;  a  step,  without 
which  it  is  impossible  for  our  prejudices  to  be  super- 
seded  by  judgment  or  confirmed  by  it  Nor  is  this 
step  to  be  neglected  because  it  is  found  to  be  difficult 
and  tedious,  even  to  minds  of  the  most  vigorous  and 
penetrating  character.  It  is  indispensibly  neoessary; 
for  of  the  opinions  generally  admitted,  and  on  which 
we  place  the  utmost  confidence,  not  a  few,  after  this 
examination,  are  found  to*  be  entirely  groundless ;  and 
the  influence  of  those  which  we  have  not  subjected  to 
this  test,  remains,  till  the  end  of  life,  infinitely  greater 
than  of  those  which  have  been  most  assiduously  ex* 
amined  and  analyzed.  Every  man,  therefore,  if  be 
has  not  adopted  the  step  in  question,  whatever  be  the 
energy  of  his  mind  or  the  uprightness  of  his  thoughts, 
is  continually  under  the  influence  of  prejudice,  because 
his  principles  have  not  been  established  on  the  basis  of 
his  own  reason  and  judgment 

Not  only  are  oar  general  and  miscellaneous  opinions 
either  the  result  of  prejudice,  or  are  much  modified 
by  it,  but,  as  previously  hinted,  many  even  of  our 
philosophical  principles  can  be  traced  to  the  same  ori- 
gin;' and  therefore  the  examination  which  we  hare 
been  recommending,  is  necessary  to  ascertain  the  bin, 
which,  on  this  important  subject,  may  have  insinuat- 
ed itself  into  our  views,  or  the  views  of  our  predeces- 
sors. In  philosophy,  however,  we  must  take  many  of 
our  sentiments  on  the  authority  of  others;  but  we 
should  endeavour,  by  our  own  research  and  examina- 
tion, to  determine  the  degree  of  influence  which  any 
opinion,  not  radically  our  own,  should  exercise  upon 
our  minds ;  and  having  made  this  distinction,  we  will 
not  place  a  blind  confidence  in  any  hypotheses,  how- 
ever plausible,  which  are  handed  down  to  us  by  pre- 
vious enquirers,  but  regard  them  as  doubtful,  and  lis* 
ble  to  be  superseded  by  more  extensive  experience 
and  more  ingenious  scrutiny,  though  in  their  place  we 
cannot,  in  the  mean  time,  produce  any  thing  more 
solid  and  satisfactory. 

-  Prejudice  is  liable  to  be  confounded  with  presume- 
tion,  with  which,  indeed,  it  is  nearly  connected.  Pre- 
sumption is  that  by  which,  when  proof  is  defective, 
we  draw  inferences  and  form  conclusions,  and  which, 
in  the  business  of  life,  or  in  the  speculations  of  philo* 
sophy,  determines  us  in  the  choice  of  opinions  support- 
ed only  by  probability,  and  devoid  of  the  certainty  of 
actual  demonstration.  But  these  two  principle** 
though  analogous,  are  not  the  same.  Presumption  u 
extrinsic,  and  the  result  of  examination :  prejudice  it 
antecedent  to  it,  and  originates  in  the  dispositions  of 
our  own  mind;  or,  in  other  words,  we  apply  the  term 
presumption  to  the  predominating  shades  of  probe* 
bility  which  spring  from  a  question  we  have  bees 
examining,  or  from  the  accessory  circumstances;  whilst 
the  word  prejudice  is  used  to  denote  all  the  predisposi- 
tions to  believe  or  not  to  believe,  by  which  we  are  ac- 
tuated prior  to  examination,  and  which  take  their  ri*t 
in  the  peculiar  habits  and  character  of  the  mind.  F*** 
sumptions,  therefore,  are  from  without  and  are  as  va- 
rious as  the  circumstances  from,  which  they  springj 
and  though  it  is  not  a  difficult  task  to  appreciate  sou 
analyze  them,  it  is  totally  impossible  to  arrange  <* 
classify  them.     But  prejudices  are  within  us;  ■*** 
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though  w*  art  unable  to  foresee  the  thousaari  difaent 
forma  they  may  assume  with  different  individual*,  or 
at  different  periods  of  the  life  of  the  same  individual, 
jet  they  can  be  easily  reduced  to  a  pretty  accurate 
Haasification  according  to  the  natural  sentiments  and 
feelings  to  which  they  are  allied,  or  from  which  they 
reeult.  Nor  ia  this  analysis  of  the  origin  of  prejudice 
merely  an  object  of  curiosity.  Showing  us  the  man- 
ner in  which  prejudices  are  imbibed,  it  is  calculated, 
in  a  very  powerful  manner,  both  to  make  us  view 
With  greater  indulgence  the  opinions  of  others,  how* 
ever  ill  founded,  and  to  render  our  own  more  accurate 
and  just  We  are  thus  led  to  see  the  most  absurd  be- 
lief in  the  most  favourable  light,  and  to.  check  and  ob- 
viate that  secret  propensity  which  we  feel  in  ourselves, 
and  which  indeed  ia  almost  universally  felt*  of  forming 
premature  conclusions  on  subjects,  the  true  nature  ana 
leaning  of  which  cannot  be  correctly  ascertained,  but 
by  careful  investigation  and  scrutiny. 

Tradition,  in  snort,  (and  this  term  we  apply  to  all 
the  mass  of  knowledge  we  receive  from  outers,)  pre- 
sents us  only  with  presumptions,  and  it  is  our  own 
minds  that  transform  them  into  prejudice.  Analogous 
principles  having  distinguished  the  generations  of 
men  who  have  ousted  before  us,  presumptions  have 
in  all  ages  been  converted  into  prejudices  in  a  similar 
manner.  It  is  the  principles  from  which  this  results, 
which  usurp  the  place  of  judgment,  and  which  form, 
as  it  were,  the  prism  which  colours  to  us  every  object, 
that  we  mean  to  analyse  and  illustrate  in.  this  treatise. 
Judgment,  memory,  imagination,  and  sensibility,  are 
faculties  or.  states  of  the  mind,  with  which  all  are  ac- 
quainted. This  division  we  propose  to  follow,  in  order 
to  show  how  the  mind,  by  means  of  one  or  other  of 
these  faculties,  mould  or  qualify  the  various  subjects 
which  are  submitted  to  it,  or,  in  other  words,  bow  the 
last  three  usurp  the  place  of  judgment,  and  put  each 
its  own  peculiar  prejudices  in  the  room  of  the  decision 
of  the  first  But  in  addition  to  these  active  faculties, 
there  is  another  state  of  mind,  which  from  its  being 
passive,  we  shall  denominate  mental  indolence,  and 
which  resists,  as  it  were,  the  energy  of  the  others. 
These  faculties,  then*  form  the  division  of  prejudices; 
end  in  the  subsequent  part  of  this  article  we  shall  con- 
sider them  in  succession,— memory,  imagination,  sensi- 
bility, and  mental  indolence. 

1.  The  Prejudices  of Memory* 

Memory,  though  it  is  not  in  other  respects  the  most 
important  or  the  most  beneficial  of  our  faculties,  is 
that  which  gives  birth  to  the  most  powerful  and  the 
most  numerous  class  of  our  prejudices,  and  of  which 
the  influence  is  the  deepest  and  most  permanent  on 
our  opinions  and  our  affections.  Life,  when  new,  was 
to  all  of  us  a  season  of  joy  and  delight;  our  in- 
creasing vigour  of  body  removed  from  us  every  want 
and  every  anxiety;  hope  supplied  the  place  of  reality; 
even  our  sufferings  were  blended  with  emotions  so 
lively  and  so  elastic,  with  a  sensibility  so  active,  with 
an  imagination  so  fertile,  that  the  remembrance  of  it 
14  to  the  latest  period  of  existence  cherished  wkh  pe- 
culiar fondness.  Even  its  illusions,  its  troubles,  and 
its  defects,  memory  dwells  upon  with  melancholy  sa- 
tisfaction, and  arrays  them  in  colours  of  the  most  in* 
teresting  and  fascinating  kind.  In  our  more  advanced 
years,  the  innocence  and  the  charms  by  which  our 

irouth  was  characterised,  cannot  be  felt,  and  are  deep* 
y  regretted*    We  discover  our  sensibility  to  be  blunt- 


ed* our  imagination  to  be  extinguished,  our  confidence 
and  buoyancy  of  spirit  to  be  fled,— and  our  matured 
reason  and  judgment,  with  ail  their  dignity  and  ad- 
vantages, cannot  supply  to  us  the  want  of  what  eg* 
has  deprived  us.  And  this  change,  which  is  so  pain- 
ful to  us,  we  are  induced  to  impute,  not  so  much  to 
any  aberration  in  our  own  mind  and  circumstances,  a* 
to  the  degeneracy  of  the  age  in  which  we  live.  We 
like  to  cherish  the  belief,  however  illusory,  that  there- 
was  something  of  reality  in  the  scenes  and  the  senti- 
ments, of  which,  though  long  passed,  we  retain  son 
lively  a  remembrance.  We  attribute  to  an  alteration 
in  the  circumstances  of  the  world,  or  of  others,  and 
not  to  any  in  our  own,  that  distrust,  and  that  jealousy, 
by  which  we  are  now  distinguished.  The  lungs,  the 
magistrates,  the  priests  of  our  youth,  never,  we  flatter 
ourselves,  abused  their  power,  because  we  never  sus- 
pected them  of  any  abuse.  Parents  and  masters  had 
no  other  interests  but  those  of  their  dependants  and 
children,  because  our  obedience  and  dutifuiness  were 
submissive  and  unsuspecting.  The  character  of  those 
who  died,  ere  we  attained  to  the  age  of  manhood,  was 
pure,— because  their  failings  or  their  crimes  were  un- 
known to  us.  These  dreams  of  age,  however,— this 
love  of  the  days  that  are  pest,— this  respect  for  tha 
character  of  those  individuals  whom  we  knew  in  our 
early  years,  are  the  consequences  (often  amiable,  but 
always  fallacious,)  of  that  reverence  which  we  pay  to 
the  objects  of  memory,  and  of  that  love  which,  at  every 
subsequent  period  of  life,  we  cherish  for  the  emotions 
and  susceptibilities  of  youth. 

Of  all  the  public  institutions,  which  form  the  basis 
and  safe-guard  of  human  society,  there  is  none,"  tha 
permanence  and  stability  of  which  are  not  owing  in  a 
great  degree,  if  not  entirely,  to  the  feeling  which  we  are 
contemplating!  namely,  the  great  reverence  and  respect 
we  maintain  for  the  remembrances  of  youth.  A  striking 
proof  of  this  may  be  traced  in  that  indescribable  popu- 
lar affection  shown  to  all  established  reigning  families, 
though  they  are  the  depositories  of  a  power,  which, 
from  its  very  nature,  is  more  frequently  employed  to 
punish  than  to  reward.  Though  they  are  the  objects 
of  the  most  devoted  attachment,  it  is  in  their  name, 
and  by  their  authority,  that  taxes  are  raised,  restric- 
tions and  prohibitions  imposed,  war  and  the  levying 
of  soldiers  take  place,  punishment  and  torture  of  every 
kind  inflicted ;  whilst  the  good  which  they  do,  and 
the  benefits  they  confer  on  society,  are  entirely  of  a 
metaphysical  nature,  and  incapable  of  being  appreciated 
by  the  great  mass  of  the  people.  They  maintain  order 
and  afford  protection,  neither  of  which  we  feel,  or 
which  seem  to  result  not  from  them,  but  from  our* 
selves.  Their  most  beneficial  influence  resembles  the 
air  which  we  breathe:  it  is  essential  to  our  very  ex- 
istence, a  fact  of  which  we  either  are  not  aware,  or 
which  we  entirely  overlook.  A  few  individuals,  in* 
deed,  are  known  to  the  sovereign,  whom  all  love  and 
obey ;  they  obtain  personal  favours,  and  are  elevated 
to  places  of  honour  and  distinction ;  but  the  great  body 
of  the  people  have  no  other  connexion  with  the  govern* 
meat  than  by  the  taxes  they  pay,  and  the  privations  they 
undergo  to  support  it.  Every  class  of  the  comraunityi 
however— the  soldier,  the  peasant,  the  artisan— uni* 
fornily  speak  of  the  prince  who  rules  over  them,  in 
terms  of  the  warmest  tendernesa  and  the  blindest  con- 
fidence,  of  which  prejudice  alone  tells  them  he  is  de- 
serving. «  He  is  our  good  king,"  they  say,  "  our  be* 
loved  monarch :  if  he  do  evil,  it  is  because  he  has  been 
deceived!  because  he  cannot  be  expected  to  know  and 
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ftqadiess.  tee  every  thing,  and  because  he  is  surrounded  by  per-  ence  of  thee*  aneient  sufwratttiows,  wtteB  seemed  to  M 

ministers."    Never,  do  the  people  attribute  to  be  for  over  superseded  by  the  piuguiss  of  more  salutary  ^ni 

their  king  individually,  crimes,  narrow  mindedness,  or  and  more  rational  doctrines,— these  nets,  and  a  thoa* 

error.  sand  similar,  are  daily  appealed  to  by  every  theologies! 

What  then  is  the  tie  which  binds  the  people  to  '  system,  a*  a  proof  of  its  respective  dignity,  influence, 

their  sovereign  ?  They  do  not  respect  him  on  account  and  divine  origin.   But  it  is  evident  that  an  argument, 

of  his  own  individual  merits  or  excellencies,  nor  on  of  which  every  religion,  however  erroneous  or  degted* 

account  of  the  advantages  they  suppose  themselves  to  ing,  may  evail  itself,  ought  to  be  regarded  ae  oonelo- 

derive  from  the  form  of  government  of  which  he  is  sive  for  none;  and,  in  truth,  it  proves  nothing  else  bat 

the  head.    These  advantages  they  cannot  ascertain  or  the  powers  and  the  charms  of  memory,  particularly  the 

discriminate ;  and  of  his  personal  merits  they  have  no  memory  which  reoaU  to  us  the  eenttments  and  the 

opportunity  of  judging  for  themselves.    But  they  love  sympathies  of  our  youth* 

and  reverence  their  prince,  as  the  representative  of  Every  parent,  whatever  be  the  theological  creed 
times  that  are  past,  as  inseparably  connected  with  the  which  he  has  embraced,  regards  it  as  a  doty  to  give  to 
remembrances  of  their  youth,  as  the  depository  of  that  his  children  what  is  called  a  religions  education,  mat 
blind  confidence  which,  in  their  early  years,  they  were  is,  to  teach  them  the  doctrines  in  which  he  was  bin* 
so  eager  to  grant  He  is  the  king  under  whom  their  self  educated-— to  strike  their  imagination  with  its  wee* 
fathers  lived ;  and  this  idea  recals  the  time  when  they  dcrs  .to  impress  on  their  tender  and  pliant  hearts  re» 
were  blest  with  parents,  the  object  of  their  first  affec-  verence  and  love  for  its  majesty  and  porky— and  to 
ttons,  whose  happiness  was  so  intimately  entwined  in  remove  the  fear  of  ignorance  by  its  protection  and  its 
theirs,  and  who  did  all  in  their  power  to  render  their  consolations.  All  the  poetical  faculties  of  youth,  which 
life  agreeable  and  delightful.  The  same  sovereign  now  are  then  so  brilliant  and  so  susceptible,  but  which  grs- 
reigns ;  or  his  son  or  his  grandson  occupies  his  pace ;  dually  disappear  as  we  advance  to  the  stern  age  of  mat* 
and  the  same  system  of  government  now  obtains  which  hood  or  of  decline,  are  early  associated  with  the  as* 
existed  in  the  good  old  times,  which  they  believe  free  tional  religion,  oPwhatever  character  that  may  happen 
from  every  abuse,  because  abuses  did  not  come  within  to  be.  If  the  parents  have  themselves  conceived 
the  scope  of  their  observation.  The  historian,  in  his  re-  doubts,  they  carefully  conceal  these  from  their  child- 
searches  into  the  events  of  past  ages,  is  not  unfre-  ren,  and  wish  to  transmit  to  them,  pure  and  unsullied, 
quently  surprised  to  find  that  kings,  distinguished  by  the  faith  in  which  they  have  ceased  to  put  implicit 
crimes  of  the  basest  kind,  and  by  the  grossest  abuse  of  confidence.  If  this  faith  is  contrary  to  the  light  of  as- 
power,  have  yet .  been  the  objects  of  the  love  and  tural  reason,  or  to  the  principal  foundations  of-  moral* 
the  confidence  of  their  subjects.  In  vain  has  he  en-  ity;  and  if,  in  such  circumstances,  a  man  feels  inclined 
deavoured  to  trace  the  cause  of  this  apparent  contra-  to  exercise  his  own  judgment  on  the  subject— to  con* 
tiety.  The  principle  which  we  are  discussing  explains  pare  his  belief  with  that  of  former  ages—and  to  enter- 
it  in  the  only  satisfactory  manner.  It  is  not  the  king,  tain  doubts  of  what  they  believed  demonstrably  true, 
individually,  that  they  love,— it  is  the  time  past,  the  the  edifice  of  his  religion  is  demolished  before  his  eyes, 
period  of  their  youth.  often  before  he  can  have  time  to  construct  or  embrace 
•  The  respect  which  we  entertain  for  ancient  families,  another  in  place  of  it ;  all  his  principles  are  shaken  ; 
for  ancient  authorities,  for  ancient  laws,  for  an  ancient  he  floats  in  uncertainty ;  distrust  and  scepticism  it 
constitution,  results  from  the  same  principle.  l*ime  is  extended  to  every  object  and  sentiment ;  he  rcgrett 
the  great  enemy  of  our  race,  and  whatever  has  tri-  the  happy  time  when  all  was  confidence  and  belief, 
emptied  over  time,  becomes  dear  to  us  on  that  very  and  when  all  the  distress  of  doubt  and  uncertainty 
account  But,  in  truth,  we  do  not  admire  or  value  a  were  unknown  and  unheard  of.  In  this  disagreeable 
thing  solely  and  entirely  because  it  is  old,  but  because  state  of  scepticism,  few  are  doomed  to  continue  till  the 
it  reminds  us  of  our  childhood  and  our  youth ;  for,  by  termination  of  their  days.  When  old  sge3  with  its 
a  singular  association,  the  two  ideas  are  in  our  minds  feebleness  and  its  terrors,  overtakes  a  man  situated  ss 
closely  and  indissolubly  united.  Time  past,  abstract-  we  have  described,  the  faith  of  his  youth,  the  faith  of 
edly,  would  not  excite  our  reverence  or  interest  very  his  fathers,  rush  upon  his  mind  with  double  force ;  be 
powerfully,  if  it  did  not  bring  along  with  it  the  remem-  regards  it  as  celestial  and  divine,  and  unspeakably  en- 
trance of  our  boyhood,  and  carry  us  back  to  that  pe*  deared  to  him  by  the  remembrances  of  his  childhood, 
tied  when  no  care  and  no  sorrow  waa  felt,  and  all  was  It  recals  all  the  hopes  which  be  had  once  so  fondly 
health,  enjoyment,  and  hope.  cherished  ;  it  re-awakens  thst  love  which  was  once  so 

Every  system  of  religion,  even  the  most  wild  and  strong,  but  which  the  withering  hand  of  age  had  now 

absurd,  owes  its  stability  and  its  influence  to  similar  extinguished,  and  it  revives  those  dreams  of  the  im*» 

reelings  and  principles,  and  appeals  to  them  as  an  in-  gination  which  either  had  entirely  ceased  or  lost  their 

dubitabJe  mark  of  its  celestial  origin.    That  innate  re-  power  to  please.    He  now  wishes  to  believe  what  he 

apect  for  the  doctrines  of  any  religious  creed,  which  nad  so  long  doubted,  because,  in  believing,  he  seemi 

reappears  in  the  case  of  those,  who  having  apparently  as  if  he  were  beginning  life  anew  ;  and  he  at  length 

thrown  off  for  ever  the  belief  of  their  fathers,  yet,  after  enda  his  days  under  the  influence  of  that  faith  whkfa 

a  long  interval,  return  to  it  with  renewed  attachment  he  had  received  from  his  fathers, 

and  devotedneas ;  that  alow  conversion  of  those  who  The  remembrances  of  our  early  years  afford  a  pre- 

have  been  long  distinguished  for  incredulity,  and  an  judice  favourable  to  the  state  of  things  as  they  then 

inordinate  attachment  to  the  object  of  sense ;  that  faith  existed,  whether  it  be  good  or  evil.     This  prejudice 

which  triumphs  over  doubt,  after  doubt  had  tor  a  long  exercises  a  most  powerful  influence  on  the  social  sod 

time  sapped  the  foundation  of  faith ;  that  return  of  the  political  circumstances  of  nations,  as  it,  in  almost  evert 

Jew  to  his  tabernacle,  of  the  Mussulman  to  his  mosque,  case,  holds  out  a  guarantee  for  the  permanence  and  «**• 

of  the  Boose  to  hia  pagod,  after  having  been  for  a  bility  of  institutions,  whatever  be  their  nature,  with 

while  the  victims  of  infidelity ;  that  excess  of  joy  felt  which  we  have  been  connected  from  our  youth.    It 

by  the  people  when  Julian  re-established  the  observ.  serves  as  a  check  to  the  spirit  of  innovation,  or  to  the 
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^popular fetyutetude  which  distress,  or  the  insinuations  to  render  thee*  faculties  asraetfo  awl  ae  powerful  at  PrtJoaTcet. 

■*  of  facttona  men  mat  occasion.    On the  same  principle,  possible*    Every  faculty  also  extends  ita  empire  into            ■' 

reform  is  Tory  slowly  effected*  and  revolutions  seldom  the  provinces  of  the  neighbouring  faculties,  and  usurps 

occur;  for,  except  in  time  of  great  suffering,  or  the  the  place,  or  diminishes  the  influence  of  reason.    Me* 

most  galling  oppression,  the  power  of  memory  baa  mery  is  opposed  to  innovation  and  change ;  and  in  pro* 

much  deeper  influence  on  the  popular  mind  than  the  portion  to  the  power  it  exercises  over  us,  we  give  the 

desire  for  reform,  or  the  taste  for  change.    There  are>  subject*  of  it  the  superiority  over  those  of  our  own  ob« 

undoubtedly,  various  nther  causes  which  lead  men  to  servation  and  experience*    The  efforts  of  the  imagine* 

maintain  and  adhere  to  existing  institutions ;  but  that  tion,  which  we  are  about  to  discuss,  are  of  an  analo* 

which  we  are  discussing,  is  not  only  the  most  powerful}  gous  nature ;  and  the  more  we  indulge  them,  the  more 

but  is  the  last  from  which  we  can  shake  ourselves  frees  are  we  attracted  by  the  love  of  the  marvellous  and  the 

There  is,  however,  one  case  in  which  the  remem*  ideal,  and  the  more  do  we  substitute  illusion  for  what 

brancea  of  youth,  and  the  prejudices  which  result  from  is  known  and  real.    The  love  of  the  marvellous,  in-, 

them,  have  a  tendency  to  overturn  established  order,  deed,  is  the  second  great  source  of  our  prejudices,  be* 

and,  unless  that  order  be  very  okl,  to  foment  revolu*  cause  it  proceeds  from  the  second  of  our  facilities, 

tioniL    This  takes  place  when  the  organization  of  a  which  is  found  to  exist  in  a  greater  or  less  degree  in 

nation,  whether  civil  or  religious,  has  been  already  every  individual. 

completely  changed  by  a  revolution.    It  is  one  of  the  Our  judgments  are  the  work  of  reason  alone;  but 

attributes  of  memory  to  efface  the  evil,  and  to  magnify  reason  is  not  the  most  powerful  of  the  faculties :  it  is 

the  good,  by  which  former  day  a  were  character  iaed;  not,  at  least,  the  one  from  which  we  derive  the  greatest 

because,  as  previously  mentioned,  memory  uniformly  pleasure  and  enjoyment.  •  The  imagination  is  developed 

associates  the  remembrance  of  part  time  with  ourselves,  -earlier  than  reason ;  it  is  from  its  nature  more  popular ; 

with  our  own  youth,  when  all  was  gaiety,  enjoyment,  it  is  communicated  more  easily  to  the  grejtt  body  of 

and  hope*    Unhackneyed  in  the  ways  and  the  wiles  of  mankind ;  and  it  unusually  soon  forms  a  tie  and  a  con* 

the  world,  regarding  life  n  an  uninterrupted  series  of  nexion  between  individuals  otherwise  dissimilar.    A 

enjoyments,  we  then  placed  unbounded  confidence  in  creative  imagination  is  indeed  rare ;  a  contemplative/ 

others  and  in  ourselves,  and  esteemed  the  order  of  imagination,  that  which  revels,  without  fatigue,  with 

things  as  then  known  to  us,  as  the  most  happy  and  fancies  and  images  presented  to  it,  is  almost  univer* 

perfect    But  when,  from  any  cause,  a  revolution  has  sal.     The  marvellous  is  the  province  in  which- the 

changed  the  regime  under  which  we  began  life,  we  imagination  delights  to  roam ;  the  belief  in  welL-au- 

may  at  first  not  regret  the  change ;  but,  ere  many  thenticated  facts  affords  little  or  no  pleasure  to  the 

years  elapse,  we  look  back  with  fond  and  longing  re*  mind :  but  whatever  astonishes,  whatever  enlarges  the 

gsrds  to  the  order  of  things  that  obtained  in  our  youth,  habitual  sphere  of  our  ideas*  whatever  removes  the 

and  which  we  would  reckon  no  sacrifice  too  dear  to  boundaries  of  the  universe,  in  which  our  faculties  seem 

Real  and  to  re-establish,    if  reform  supersede  the  Ca~  as  it  were  imprisoned,  is  the  source  of  unspeakable  de* 

tholic  faith,  the  old  man  regrets  the  pomp  and  bril-  light.    Imagination  revolts  at  bare  possibility;,  it  ranges 

liancy  of  the  church  which,  in  his  youth,  he  bad  em*  beyond  the  barriers  of  the  understanding'With  the  same 

braced  and  reverenced,-— the  magic  of  its  mysteries,  and  joy  aa  a  bird  when  escaped  from  its  cage ;  and  the  mo* 

that  unshaken  confidence  in  ita  tenets  which  it  che-  tive  for  indulging  and  believing  the  speculations  which* 

risbes,  and- which,  in  prohibiting  examination,  at  the  it  conjures  up,  is  merely  that  they  are  incredible. : 

same  time  prevented  doubt.    If  a  warlike  and  enter*.  The  wonderful  is  sometimes  presented  to  us  by  the 

prising  usurper  succeed  to  a  long  series  of  pacific  and  poets  and  the  writers  of  romances^  simply  as  the  play 

unambitious  kings,  the  old  man  regrets  the  times  of  and  liveliness  of  the  imagination.     In  such  a  case  we 

peace  and  ignorance,  when  a  profound  silence  covered  surrender  ourselves  to  it  without  scruple,.since  it  does 

every  corruption,  and  when,  as  his  ears  were  never  not  require  of  us  the  sacrifice  of  our  reason.     But  the? 

troubled  with  any  complaint,  he  did  not  believe  the  pleasure  we  derive  from  it  is  not  complete,  because  it 

existence  of  abuse.    If  the  reverse  of  this  takes  place,  demands  not  the  exercise  of  any  extraordinary  degree 

and  if  the  legitimate  sovereign  begin  to  sleep  on  his  of  credulity,  and  because  it  is  not  sufficiently  elevatecfc 

throne,  instead  of  exhibiting  tbe  energy  and  the  brave-  above  the  probability  of  common  occurrences*    We  are 

>y  which  distinguished  his  predecessors,  the  nation  disappointed,  with  a  work  which  has  nothing  new,  not 

leaks  back  with  lingering  fondness  to  the  glory  of  the  because  it  baa  deceived  us,  but  because  it  has  not  de* 

times  that  are  past,  and  they  forget  all  the  sacrifices  ceivedus  enough. 

•nd  the  blood  by  which  it  was  acquired.    This  con-  The  marvellous  is  also  presented  to-  us  in  popular 
•taht  disproportion  between  the  remembrance  of  former  recitals  and  traditions,  which  our  reason  cannot  admit' 
days,  and  the  value  set  on  present  time,— this  universal  or  recognise,  but  which)  from  their  number,  the  con- 
prejudice  in  favour  of  the  regime  which  we  have  lest,  cordence  of  their  circumstances,  and  from  their  result,. 
»  one  of  the  great  causes  of  that  long  vacillancy  which  seem  not  to-be  devoid  of  a  certain  degree  of  authentic 
always  follows  political  and .  religious  revolutions,  and  city.     In  whatever  state  of  society  we  are  placed,  wbe* 
*f  those  daring  efforts,  often  successful,  which  are-  tfaer  the  people  among  whom  we  live.be  ignorant  or 
made  to  re-establish  that  order  of  things  which  seemed  enlightened,  we  hear  stories  of  apparitions,  of  prophe- 
tobe  far  ever  gone,,  and  ita  abettors  either  destroyed  ttoal  dreams,  of  visions)  and  a  thousand  others  similar. • 
•  awed  into  submission.   For  the  troth  of  this  opinion.  By  observing  attentively,  we  may  see  with  what  un*. 
we  may  appeal  to  the  history  of  all  nations,  from  the  common  care  the  narrator  avoids  or  suppresses  every 
csnapiracy.  of  tbe  sons  of  Brutus  in  favour  ofTarc/uin,  circumstance- which  could  give  to  the  facts  related  a 
till  the  present  day*  -  natural  explanation,  and  yet  with  what  secret  satssfae* 

tt    «i    is    .   ..        /-.i    t       •  wee  every  one  of  the,  hearers,  after  protesting  that  he 

II.  The  Prejudice*  of  the  Imagination*  ^  not  Mieve  in  8pirkff  in  a^^  or  mBgic>  ^ 

Every  c^eofour  faculties  is  diatioguished  by  itsown*   dares  that  the.  facta  are  singular,  very  singular,  and 
PtttlieB  prejudices*  op  accosmtof  tt*e exertion*  we  make,  altogether  inexplicable*    U  it  not,  evident  that  every 
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Prejudices,  individual  cherishes  a  lurking  belief,  almost  unknown  eorcHngly,  the  enthosiastn  of  females  for  the  wartikc  *d 
~~*  to  himself,  in  the  existence  of  fairies  and  supernatural  character  is  incomparably  higher  than  that  of  the  op-  H 
beings ;  that,  in  relating  an  anecdote,  he  feels  an  irre-  posite  sex.  Without  this 'admiration,  so  emphatically  ' 
aiatible  tendency  to  introduce  and  appeal  to  superna-  and  so  cordially  bestowed,  the  names,  comparatively 
tural  agency  %  that  he  fortifies  his  own  opinion  by  the  speaking,  of  few  of  those  whom  we  justly  denominate 
hope  that  others  will  add  their  testimony  to  his ;  and  heroes,  would  now  have  been  encircled  with  military 
thus,  at  last,  prejudice  inclines  him  to  admit  the  truth    glory. 

and  reality  of  what  he  does  not  wish  or  is  not  able  to       The  marvellous,  in  fine,  is  carried  to  its  highest  ex- 
relate  ?  tent m  religious  belief.    As  almost  every  religious  sys» 

Many  instances  of  the  marvellous  are  also  presented  to  tern,  whether  pagan  or  inspired,  has  for  its  object  thingi 
its  in  real  life,  and  in  the  natural  order  of  events.  The  which  reason  can  neither  analyze  nor  conceive,  there  ii 
passions  and  emotions  by  which  we  allow  ourselves  to  be    an  apparent  cause  for  excluding  reason  entirely  from 

""  actuated  inoontemplatingevents which takeplace around  the  contemplation  of  such  high  subjects.  But  a  care* 
us  is  not  one  of  the  least  causes  of  our  errors  and  our  ful  distinction  should  be  drawn  between  what  reason 
sufferings.  The  romantic  life  of  a  hero  and  adventurer,  cannot  really  penetrate,  and  what  is  palpably  absurd 
as  it  it  invested  with  greater  uncertainty  and  greater  and  unfounded,  and  cannot  in  truth  exist.  In  not  t 
privations,  gains  our  esteem  and  admiration  in  prefer-    few  of  theological  systems,  belief  comprehends  not  only 

1  ence  to  the  mild  virtues  and  the  discriminating  wisdom  what,  from  its  very  nature,  is  too  high  for  the  hnmsn 
of  the  most  illustrious  statesman  or  legislator*  The  understanding,  but  what  is  contrary  to  it  And  priests, 
misfortunes  of  Miry,  Queen  of  Scots,  and  of  her  descen-  who  are  the  authors  of  this  corruption,  and  who  find  H 
dant,  Prince  Charles  Edward,  commanded  the  sym-  an  inexhaustible  source  of  power  and  wealth,  have  too 
patby,  the  love,  and  enthusiasm  of  millions.  In  the  much  interest  in  continuing  the  delusion  not  to  resisr 
cause  of  these  princes,  how  many  have  joyfully  sacrificed  every  examination  of  their  discoveries,  and  to  enforce 
life,  though  neither  of  them  was  worthy  or  capable  faith  at  the  expence  of  reason.  This  blind  submission, 
of  reigning !  How  many  labour  still  to  blot  put  every  which  is  diametrically  opposed  to  the  doctrine  of  the 
stain  from  their  memory !  And  yet  every  individual,  reformed. religion,  and  to  that  appeal  made  to  all  men 
in  the  circle  of  his  own  private  friends  and  acquaint-  to  examine  their  faith,  which  constitutes  reform,  seen* 
ances,  can  undoubtedly  find  many  persons  more  die-  to  have  been  revived  by  the  reformed  churches  them* 
tinguished  for  virtue,  for  good  principles,  for  integrity  selves,  so  soon  as  they  were  established,— so  soon  as  they 
of  character,  than  the  prince  tor  whom  he  is  willing  no  longer  formed  an  opposition  in  the  bosom  of  another 
to  lay  down  his  life:  but  a  friend,  a  private  man,  is  church,  a  minority  called  upon  to  attack  or  defend 
invested  with  none  of  those  attributes,  always  dazzling  themselves  by  reason  and  argument,  the  only  weapons 
but  often  false,  which  are  calculated  to  strike  the  ima-    by  which  men  can  be  effectually  and  permanently 

£  nation.  Supreme,  uncontrollable  power  attributed  convinced.  Wickliffe,  Luther,  Calvin,  Zvringle,  ap- 
a  man,  partakes  of  the  wonderful  in  no  mean  de-  pealed  from  faith  to  reason  and  examination,  from  twt- 
gree ;  and  is,  perhaps,  one  of  the  great  reasons  ef  the  judice  to  judgment ;  and  the  exercise  of  our  faculties 
adoration  of  tne  people  to  their  king.  Those  whom  which  they  recommended,  has  conferred  upon  us  the 
we,  or  our  fathers,  have  elevated  to  a  throne,  we  re*  advantages  which  we  now  enjoy.  But  the  candour 
gard  almost  as  gods;  and  we  prostrate  ourselves  before  which  characterized  the  early  reformers  has  in  a  great 
the  idol  formed  by  our  own  hands.  But  a  fugitive  degree  disappeared ;  our  doctrine  is  still  that  of  the 
king,  a  royal  prisoner  dragged  to  punishment,  is  a  reformed  church,  but  our  language  does  not  correspond 
deity  in  distress :  the  marvellous  is  here  carried  to  the  with  our  doctrines.  A  certain  degree  of  the  wonder- 
highest  extent  of  which  reality  is  susceptible;  this  is  ful,  a  certain  degree  of  blind  superstitious  belief,  the 
the  most  overwhelming  source  of  enthusiasm  ;  and  we  submission  of  reason  to  faith,  constitute  a  prejudice 
are  all  attachment,  admiration,  and  sympathy.  so  essentially  interwoven  with  the  nature  of  the  human 

Of  all  human  events,  that  which  is  most  inseparably    mind,  that  no  small  proportion  of  the  reformed  churches 
allied  to  the  marvellous  is. war;  which,  in  every  na-    have  adopted  and  enforced  principles  which  haveren- 
tion,  and  every  stage  of  society,  is  the  source  of  the    dered  reform  an  empty  name,  and  which  are  as  absurd 
strongest  prejudices.    Hence  our  admiration  for  the    and  as  little  supported  by  Scripture  as  any  of  the  dog- 
talent  which  is  the  most  fatal  to  our  race,  our  joy    mas  which  reform  has  superseded.    They  behold  with 
when  we  hear  of  defeat  and  victory ;  and  hence  that    ill-will  and  displeasure  the  exercise  of  reason  in  inves* 
enthusiasm  which  excites  in  us  a  thirst  for  military    tigating  the  truth  of  doctrines  which  they  wish  to  be 
glonr.    This  prejudice  arises  from  the  weakness  and    implicitly  adopted  and  believed,  and  they  regard,  «• 
inefficiency  of  our  bodily  powers,  oompared*with  the  ar->   the  first  of  virtues,  that  disposition  which,  in  prohi- 
dour  and  energy  by  which  our  mental  faculties  are    biting  doubt,  renders  examination,  and  afterwards  rt- 
distinguished.    It  is  because  we  feel  ourselves  weak    tional  conviction  impossible.   . 
that  the  display  of  strength  commands  our  praise  and        The  eagerness  we  have  to  believe,— the  thirst  we 
affections,  and  the  achievements  of  one  man  seem  to    possess  for  the  marvellous,  is  still  more  decidedly  mam- 
afford  a  compensation  for  the  general  feebleness  of  our    tested  in  the  successive  adoption  of  opinions  which  are 
race.   The  general  who  has  ranged  a  hundred  thousand    common  to  every  religious  system.    The  more  any 
men  under  his  command,  and  who  has  rendered  them    particular -dogma  is  repugnant  to  sense,  to  reason,  and 
as  obedient  to  his  word  as  the  members  of  his  body    to  all  the  means  we  have  of  knowing  truth,  it  is  adopted 
are  to  his  thought,  appears  to  the  imagination  as  some-    with4he  greater  seal,  and  maintained  with  the  keener 
thing  more  than  human.    And  the  greater  difficulties    animosity.    Words  susceptible  of  two  tarjNpretatkxis, 
he  baa  to  encounter,  the  more  fierce  the  enemy  that    the  one  according  to  reason,  the  other  contrary  to  ifc 
apposes  bim,  the  more  are  we  astonished,  and  the  more    have  uniformly  been  taken  in  their  mysterious  sense, 
his  triumph  delights  us.    His  courage  and  enterprise    because  this  meaning  required  a  great  sacrifice  of  the 
also  seem  to  us  striking  and  admirable,  in  proportion    understanding.    Figurative  and  poetical  expressions 
as  we  are  -ourselves  -distinguished  by  timidity.  Ac*    have,  on  this  principle,  been  interpreted  in  their  literal 
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k»  sense,  «r*u  contrary  to  the  fcvidetoce  of  the  text  in 
•w  which  they  .oocur.  The  history  of  heresies,  -which 
presents  to  us  doctrines  founded,  net  on  the  word  of 
God,  bat  on  the  fancies  and  dogmas  of  men,  wore*  to 
us  that  opinions  which  are  the  most  wild  ana  extraor- 
dinary, are  preferred  to  those  supported  by  reason,  by 
Scripture,  or  by  nature  The  belief  in  transubetantia- 
tion  may  serve  as  an  example  of  this  tendency  in  the 
human  mind  to  select  the  most  absurd  and  incredible 
inferences  from  words  susceptible  of  a  simple  and  ra- 
tiooai  explanation;  and  upon  the  same  principle,  opi- 
nions of  the  most  important  kind  are  not  unfrecruently 
founded  on  expressions,  which  to  an  unprejudiced 
mind  would  convey  no  such  ideas,  and  which,  from 
the  different  shades  of  meaning  in  which  they  might  be 
used,  would  be  insufficient  to  establish  the  authenticity 
of  a  single  historical  fact 

Testimony,  of  whatever  kind,  is  modified  hi  a  greater 
or  less  degree  by  our  love  of  the  marvellous.    A  man, 
whose  prejudices  are  strong,  and  who  wishes  to  give 
poignancy  and  effect  to  what  he  relates,  does  not  know, 
or  does  not  reflect,  that  he  is  distorting  and  qualifying 
the  truth.    He  thus,  without  apparently  intending  it, 
rejects  circumstances  which  appear  to  him  trivial,  but 
which,  notwithstanding,  to  other  minds  might  have 
been  the  source  of  doubt  or  of  conviction  ;  he  twists 
erents ;  be  assigns  effects  to  erroneous  causes ;  and  be 
forms  a  regular  and  connected  narrative  from  detached 
and  isolated  facts,  incapable  of  themselves,  without 
prejudice,  of  any  such  interpretation.    The  impression, 
however,  which  he  thus  wishes  to  make,  is  that  which 
roost  flatters  his  imagination,  and  which  is  most  closely 
allied  to  the  marvellous.    We  ought  not  therefore  to 
form  an  unfavourable  opinion  of  the  person  who  relates 
to  us  extraordinary  facts ;  nor  to  believe  that  he  in- 
tends to  misrepresent  or  to  deceive ;  but  before  ad- 
mining  the  truth  of  his  recital,  we  ought  to  endeavour 
to  ascertain  and  analyze  the  prejudices  by  which  he  is 
influenced,  and  the  effect  which  they  are  calculated  to 
have  on  his  judgment  and  his  principles.    We  ought 
to  remember  that  these  prejudices  may  have  led  him 
to  suppose  he  saw  things  which  did  not  exist,  merely 
because  he  had  a  pleasure  in  seeing  them,  and  thai  he 
has  related  events  which  never  took  place,  merely  be- 
cause he  derived  a  gratification  in  confounding  his  ima- 
gination with  his  memory.    Let  us  not  say  of  an  ocular 
witness  that  he  could  not  have  been  deceived,  for  pro* 
tably  be  took  delight  in  being  deceived,  and  the  eyes 
which  so  anxiously  sought  the  wonderful,  experienced 
no  great  difficulty  in  finding  it    Such  a  person,  we 
ought  to  reflect,  can  have  no  interest  in  deceiving  us ; 
the  only  interest  he  feels  is  giving  way  to  extraordinary 
impressions,  and  making  extraordinary  recitals.   Let  us, 
therefore,  doubt  of  the  facte  without  condemning  the 
credibility  of  the  witness ;  and  to  the  universal  preju- 
dice of  the  vulgar,  which  adopts,  amplifies,  and  propa- 
gates whatever  is  wonderful,  let  us  oppose  the  preju- 
dice of  the  wise,  which  doubts  and  distrusts. 


IIL  The 


»  of  Sensibility. 


In  addition  to  memory  and  imagination,  sensibility 
nay  be  mentioned  as  substituting  impressions  in  the 
*****  of  reason  and  judgment;  or,  in  other  words,  as 
the  source  of  various  prejudices.  A  state  of  apathy 
«9d  indifference  is  probably  the  most  uasnteresting, 

VOL.  XVII.  PAiT  I. 


and  >tbe  least  happy  coodveioti  in  whfch  we  can  fce'fttjudfees. 

Cced.  Whatever,  therefore,  has  a  tendency  to  deve- 
e  our  faculties  and  reuse  our  affections,  to  make  us, 
aa  it  were,  live  more  and  feel  mere,  affbids  us  pleasure 
and  satisfaction.  We  are  anxiously  desif  oris  of  every 
thing  that  can  excite  joy  or  sorrow,  love  or  hatred. 
We  are  gratified  to  feel  and  to  know  that  our  heart  is 
filled  with  emotions,  whether  these  be  painful  or  other- 
wise. Though  these  emotions  be  of  the  most  opposite 
and  heterogeneous  character,  they  still  afford  us  proof 
that  our  sympathy  and  sensations  are  strong,  and  that 
we  are  formed  for  feeling  an  interest  in  life,— circum- 
stances which  are  the  source  of  much  satisfaction  and 
delight.  The  necessity  and  desire,  therefore,  of  having 
our  emotions  and  sympathy  excited,  are  the  principal 
cause  of  the  prejudices  which  sensibility  rouses  and 
developes. 

All  our  raise  and  erroneous  opinions,  however,  it 
must  not  be  forgotten,  do  not  take  their  rise  in  the 
prejudices  which  We  have  been  contemplating.  Some 
of  them  have  their  origin  in  the  general  cast  and  char- 
acter of  our  mind,  without  being  referable  to  any  one 
faculty  of  it;  others  are  purely -accidental,  and  belong 
to  fortuitous  cases,  which  can  be  ranged  under  no  class. 
All  our  sentiments  and  judgments,  7 as  circumstances, 
whether  accidental  or  otherwise,  call  them  forth,)  re- 
sult, therefore,  from  the  general  tendency  and  habits, 
of  our  dispositions  and  intellectual  endowments,  though 
their  origin  cannot  always  be  minutely  and  satisfacto- 
rily traced.  And  it  is  the  power  of  memory,  the  love 
of  the  marvellous,  the  desire  and  necessity  of  emo- 
tions that  modify  them,  and  transform  them  into  pre- 
judices. 

The  taste  we  have  for  painful  emotions  is  one  of  the 
most  singular  and  apparently  absurd  of  all  our  dispo- 
sitions. We  undoubtedly  wish  to  be  happy ;  and  the 
Eursuit  of  happiness  is  the  greatest  spring  of  action  ; 
ut  we  are  not  willing  to  abandon  our  title  to  be  mi- 
serable, or  rather  there  are  not  things  so  contradictory 
which- we  wish  not  to  be  at  one  and  the  same  time. 
If  any  one  congratulate  us  because  we  enjoy  the  smiles 
of  fortune,  because  all  our  tastes  and  all  our  inclina- 
tions have  been  gratified,  we  never  fail  to  answer  him 
that  he  knows  not  all  the  secret  troubles,  all  the  gnaw- 
ing cares  which  lurk  under  the  garb  of  outward  pros- 
perity. We  seem  to  court  melancholy ;  and  in  the 
midst  of  success,  and  of  all  the  advantages  of  fortune, 
we  nourish  the  canker  which  destroys  our  happiness ; 
we  cherish  distaste  of  life,  and  complain  of  the  fatigue 
and  emptiness  of  all  its  enjoyments. 

This  partiality  for  painful  emotions  is  not  entirely 
affected  $  it  is  indeed  often  the  true  source  of  our  ac- 
tions, and  the  natural  tendency  of  our  thoughts.  As 
we  almost  insensibly  place  our  hand  on  the  spot,  which 
being  diseased  or  injured,  excites  pain,  and  as  we  cause 
irritation  in  it  by  our  touch,  in  like  manner  we  invo- 
luntarily give  way  to  painful  reflections ;  we  resist  the 
torpor  which  would  remove  them  from  our  attention, 
ana  we  excite  and  prolong  anguish  which  otherwise 
might  not  have  been  felt  or  would  soon  have  disap- 
peared* From  this  propensity  of  our  mind  arises  a  pre- 
judice almost  universal  in  favour  of  whatever  produces 
sorrow  or  suffering.  A  recital,  however  unfounded, 
which  disquiets  and  rouses  us,  is  already  in  our  esti- 
mation halfprtiyed ;  a  fear  which  renders  us  unhappy 
is  already  half  realised.  The  same  remark  is  also  ap- 
plicable to  joy ,  and  upon  the  same  principle;  tike  only 
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Prejudices,  difference  between  the  two  is,  that  ioy  is  more  com- 
mon,  as  it  is  more  directly  and  steadily  the  object  of 
our  wishes  and  pursuit.  And  in  proportion  as  any 
narrative,  or  the  relation  of  any  event,  makes  a  deep  im- 
pression on  our  mind,  either  of  a  sorrowful  or  joyful 
description,  our  sensibility  in  the  same  degree  increases 
our  belief;  and  whatever  raises  emotions  in  us,  assumes 
at  once,  in  our  view,  the  appearance  of  probability  or 
of  truth. 

It  is,  however,  not  only  in  grief  or  in  joy  that  sen* 
sibilitv  is  called  forth ;  it  appears  also  in  love  and  in 
hatred.  Our  self-love  is  higher  when  we  feel  ourselves 
to  be  influenced  and  actuated  by  strong  emotions  which 
we  delight  to  cherish  ;  and  we  have  much  greater  sa- 
tisfaction to  have  our  conduct  regulated  by  sympathy 
or  .antipathy  than  by  reason  and  judgment. 

It  is  the  province  of  sensibility  to  direct  our  estimate 
of  the  various  individuals  wjth  whom  we  may  be  con- 
nected, to  form  those  ties  which  sweeten  existence,  to 
choose  our  friends,  and  to  render  us  worthy  of  a  return 
of  their  affection.  This  is  indeed  the  proper  depart- 
ment of  sensibility ;  but  we  extend  it  still  farther.  In 
appreciating  things,  and  in  forming  our  principles  of 
action,  we  are,  in  no  inconsiderable  degree,  deter- 
mined by  it ;  we  make  morals  not  unfrequently  an 
affair  of  sympathy  or  antipathy ;  and  we  prohibit  the 
examination  of  what  we  have  thus  approved  or  con- 
demned, as  emphatically  as  if  the  decisions  of  sensibility 
were  infallible,  or  as  if  there  was  no  appeal  to  a  higher 
or  more  unerring  standard.  .     . 

While  we  assert  this,  however,  we  do  not  deny  the 
existence  of  what  has  beefi  denominated  the  moral 
sense  or  moral  faculty ;  that  state  of  the  mind  which, 
(though  it  is  much  modified  by  education,  or  the  cir- 
cumstances in  which  we  are  placed,)  gives  us  an  intui- 
tive perception  of  good  and  evil,  of  virtue  and  vice. 
It  is  not  necessary,  nor  have  we  time  at  present,  to 
enter  upon  an  analysis  of  the  nature  and  functions  of 
this  faculty.  We  shall  not  endeavour  to  ascertain 
whether  it  is  an  instantaneous  exercise  of  ratiocination, 
so  rapid  that  the  several  steps  of  the  process  escape 
our  pbservation,  or  whether  it  is  the  result  of  early  as- 
sociations, and  an  impress  of  public  opinion  made  on 
our  minds,  without  our  being  in  the  least  conscious  of 
it  5  or  whether  the  ideas  which  the  moral  faculty  ex* 
cites  in  us  are  really  intuitive  and  innate,  imprinted  by 
God  himself  on  the  human  heart,  and  ought  to  be  acted 
upon  and  appealed  to  in  every  case  of  doubt  and  per- 
plexity. It  may  be  remarked,  however,  that  those 
who  have  espoused  this  last  opinion,  have  been  forced 
to  allow  that  the  two  others  have  also  a  powerful  ten- 
dency to  produce  similar  emotions  ;  and  that  the  line 
which  separates  the  three  opinions  in  question  cannot 
be  easily  traced  or  defined.  Besides,  every  innate  per- 
ception should  correspond  with  the  decisions  of  reason ; 
and  as  the  suggestions  of  the  moral  sense,  taken  ac- 
cording to  the  first  two  definitions  of  it,  do  often  and 
may  always  correspond  with  the  decisions  of  reason, 
the  real  origin  of  this  faculty  may  at  any  time  be  made 
tbe  object  of  discussion,  and  will  never,  it  is  probable, 
be  entirely  ascertained  and  established.  As  the  origin 
of  this  faculty,  therefore,  cannot  be  indisputably  settled, 
it  is  impossible  to  point  out  the*  exs.et  degree  of  confi- 
dence which  in  every  case  should  be  given  to  it  It 
may,  however,. be  regarded  as  the  safest  rule,  that  while 
we  pay  the  greatest  deference  to  its  suggestions,  we 
ought  also  to  subject  them  to  a  strict  scrutiny  and  exa- 


mination. Aa  in  the  opinions  we  form  of  external  ob- 
jects, we  rectify  one  of  our  senses  by  the  other;  as,  for 
example,  we  consult  the  sense  of  touch  when  we  sus- 
pect an  error  in  that  of  sight,  and  when  we  find  a  con- 
tradiction between  them,  ore  assured  that  one  or  other 
of  them  has  deceived  us ;  so  as  often  as  the  moral  sense 
awakens  in  us  emotions,  whether  of  sympathy  or  of 
antipathy,  which  reason  and  investigation  do  not  con- 
firm, we  may  conclude  that  error  exists  somewhere ; 
and  we  ought,  therefore,  to  draw  no  inferences  till  we 
have  brought  the  subject  under  review  to  a  new  and  a 
more  strict  examination.  In  making  this  examination, 
we  shall  find  either  that  we  have  made  a  mistake  in  our 
reasoning,  or  that  we  have  implicitly  adopted  opinions 
on  tbe  authority  of  others,  or  that  our  moral  sense  is 
clouded  and  distorted  by  the  previous  circumstances  of 
our  life,  or  by  those  in  which  we  are  at  present  placed. 
We  may  thus  arrive  at  the  truth  with  as  much  certain- 
ty, as  in  the  case  of  external  objects  alluded  to  above, 
we  confirm  or  disprove  the  decisions  of  one  sense  by 
the  successive  exercise  of  the  others. 

Sympathy,  when  applied  to  persons  and  not  to 
things,  or  not  to  the  principles  of  moral  conduct,  is  the 
source  of  the  most  amiable  of  our  prejudices.  It  is 
sympathy  that  prompts  us  to  undertake  the  defence 
and  espouse  the  cause  of  whoever  is  in  distress,  or  is 
unfortunate,  or  oppressed  Sympathy,  too,  promotes 
our  own  happiness  jn  proportion  as  it  contributes  to 
the  happiness  and  welfare  of  others.  This  feeling, 
however,  though  enlightened  and  apparently  well  di- 
rected, often  misleads  our  judgment,  and  inspires  us 
with  prepossessions  in  favour  of  individuals,  which 
investigation  and  experience  do  not  justify ;  but  it  is 
better  and  more  pleasant  to  be  deceived,  than  to  have 
doubted  and  mistrusted. 

But  antipathy,  or  the  prejudice  of  hatred,  exercises 
the  most  fatal  influence  on  the  human  mind.  The 
activity  of  our  sensibility  seems  not  to  be  satisfied  if 
we  sacrifice  to  it  those  only  whom  we  have  good  rea- 
son to  hate.  It  requires  hecatombs.  It  embraces  whole 
tribes  and  nations.  Any  external  difference,— a  differ- 
ence of  name,  of  colour,  of  language,  is  sufficient,  we 
think,  to  prevent  us  from  being  candid  or  just ;  and 
we  applaud  ourselves  for  the  energy  of  our  hatred  to- 
wards persons  in  such  circumstances,  though  probably 
not  one  of  them  is  known  to  us.  The  fault,  real  or 
supposed,  of  a  single  individual,  we  extend  to  his  fa- 
mily, to  his  sect,  to  his  countrymen ;  that  of  one  age  is 
attributed  also  to  the  succeeding  ages.  By  such  illi- 
beral judgments  we  flatter  ourselves  we  are  showing 
our  horror  at  vice ;  and  we  even  sometimes  go  so  far 
as  to  regard  the  sentiments  in  question  the  best  proof 
of  the  soundness  of  our  religious  principles.  In  an 
Egyptian  convent,  where  an  English  traveller  lodged, 
the  monks  described  to  him  the  vexations  they  expe- 
rienced on  the  part  of  the  Turks.  In  these  masters, 
who  are  often  so  oppressively  cruel,  every  thing  was  a 
cause  of  offence ;  their  opinions,  their  manners,  their 
habits,  their  language.  "  Do  you  not  hateOhe  Turks-?" 
said  one  of  the  monks  at  length  to  their  guest.  "  I 
fear  the  wicked,"  replied  he,  "  but  I  hate  nobody." 
"  You  hate  nobody!"  exclaimed  they,  "  then  you  can- 
not be  a  friend  to  our  order." 

The  prejudices  of  hatred  undoubtedly  have  their  ori- 
gin in  the  human  heart;  but  they  are  rendered  a  thou- 
sand times  more  inveterate  and  strong  by  those  who 
govern  us,  and  who  have  an  interest  in  cherishing  and 
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*  perpetuating  them.  Oar  rulers  uniformly  study  to 
"  encourage  and  augment  national  hatred.  Governments 
are  reciprocally  offended  at  each  other ;  andthe  people, 
who  know  not  each  other,  and  never  have  had  any 
mutual  communication,  are  made  to  imbibe  the  same 
spirit,  and  become  deadly  enemies.  The  supporters 
of  different  religious  sects,  sometimes  also,  we  /fear, 
cherish  no  great  love  or  liberality  towards  each  other, 
and  thus  dishonour  the  name  by  which  they  are  called* 
And  yet  there  is  any  thing  but  a  well-grounded  or 
natural  enmity  between  nations  and  between  churches. 
How  can  one  man  be  offended  at  another  because  he 
hue  different  way  of  honouring  and  worshipping  God? 
How  can  sentiments  which  elevate  us  towards  our 
creator  cause  us  to  quarrel  with  any  of  our  brethren  ? 
It  is  not  religion  whiclr  is  intolerant ;  but  it  is  man, 
—who  has  built  bis  power  and  his  greatness  on 
the  credulity  and  prejudice  of  others:  it  is  man 
who  has  cultivated  religious  hatred,  and  who  has 
associated  it  intimately  with  a  sentiment,  which  of  it- 
self inspires  only  benevolence  and  love.  How  can  any 
nation  be  the  natural  enemy  of  another?  Has  not 
each  in  its  own  bosom  the  elements  of  its  own  felicity  ? 
If  one  nation  wish  assistance  (rem  a  neighbouring 
country,  will  not  that  assistance  be  obtained  more  rea- 
dily and  efficiently  from  a  people  who  are  prosperous 
and  happy,  than  from  those  who  are  discontented  and 
oppressed  ?  But  the  hatred  of  which  we  are  speaking 
originates  not  in  the  collective  body  of  a  nation,  but  in 
some  individual  of  it*  He  who  wishes  to  secure  for 
himself  alone  the  honour  and  the  advantages  of  his 
country's  prosperity,  is  jealous  of  the  subjects  of  ano- 
ther kingdom  aa  he  is  of  his  own  citizens ;  he  excites 
mutual  jealousy  between  them,  and  he  thus  directs 
against  his  neighbours  that  jealousy  which  he  feared 
would  be  exercised  against  himself. 

Our  natural  dispositions  would  never  excite  in  us 
prejudices  of  hatred  so  inveterate  as  those  we  have  been 
describing.  This  is  effected  by  the  low  artifice  of  our 
rulers  alone.  They  have  endeavoured,  and  partially 
succeeded,  in  making  us  wish  the  downfal  and  op- 
pression of  our  equals  and  neighbours ;  whilst  the  only 
thing,  in  which  nations  and  individuals  should  take  an 
interest  and  contend  with  each  other,  has  not  been  suffi- 
ciently attended  to;  namely,  the  advancement,  of  the 
dignity  of  human  nature,  of  liberty  and  of  reason.  This 
great  object  is  the  same  in  every  country  and  nation, 
whether  allies  or  enemies.  -  National  hostility  is  merely 
temporary,  and  must  have  a  termination ;  but  the  dif- 
fusion of  knowledge,  the  establishment  of  liberty  by 
more  liberal  laws,  the  superiority  of.  reason  over  pre* 
judices,  are  advantages  in  which  the  whole  human  race 
are  concerned,  and  the  effects  of  which  are  equally  sa- 
lutary and  permanent 


IV.  The  Prejudices  of  Mental  Indolence. 

We  have  hitherto  considered  the  prejudices  which 
have  their  origin  in,  or  are  connected,  with  our  facul- 
ties; but  another  class  of  prejudices  spring  up  in  us 
from  the  absence  of  faculties ;  from  indolence,  which 
nay  be  denominated  a  negative  power  of  the  mind. 
The  love  of  repose,  timidity,  and  mental  inactivity,  are 
voluntary  diseases,  which  weaken  and  paralyse  the  ex. 
*ase  of  reason,  without  substituting  any  other  faculty 
of  the  mind  in  its  stead. 

An  aversion  to  new  ideas,  to  change,  to  reform,  to 


all,  in  short,  that  requires  any  great  energy  of  mind,  Prejudices, 
or  that  militates  against  the  principles  we  had  already  ~ 

formed,  is  a  disposition  common  to  all  people,  and  its 
empire  is  great,  according  to  the  inveteracy  of  our  pre- 
judices, or  according  to  the  necessity  under  which  we  * 
labour  to  shake  off  its  control.  Activity  of  mind  is, 
we  confess,  a  disposition  natural  to  man ;  but  it  is  a 
disposition  which  has  a  tendency  to  decay.  It  seems 
to  be  peculiar  almost  only  to  youth ;  and  with  by  far 
the  greater  number  of  men  it  diminishes  in  proportion 
as  they  advance  in  years.  Mental  contention,  or  our 
original  and  long  established  principles  being  opposed 
by  new  ideas,  is  the  source  of  great  uneasiness  and 
labour  to  him  who  has  laid  aside  the  habit  of  analyzing 
all  his  thoughts.  The  doubt  that  our  former  opinions 
are  founded  on  prejudices,  is  t^e  announcement  of  a 
painful  and  laborious  investigation.  It  compels  us  to 
enter  upon  a  process  of  examination,  which  requires  a 
degree  of  attention  which  discourages  us ;  and  not  un- 
frequently  we  have  to  retire  from  the  task,  from  the 
humiliating  conviction  that  we  cannot  perform  it — that 
it  is  beyond  the  reach  of  our  faculties— and  that  the 
higher  regions  of  thought  are  a  sphere  which  is  now 
for  ever  denied  us. 

When  we  have  submitted  a  great  number  of  our 
prejudices  to  examination,  ami  when,  having  thus  fixed 
our  opinions  on  several  points,  we  have,  as  it  were, 
erected  land-marks  to  guide  us  in  the  vast  regions  of 
thought,  doubt  is  by  no  means  unpleasant  or  alarm- 
ing. We  know  the  firmness  of  the  basis  on  which  our 
convictions  rest,  and  we  feel  a  repose  and  a  surety 
which  ignorance  or  prejudice  could  never  afford.  The 
truth  of  our  principles  encourages  and  animates  us ;  and 
our  mind,  anxious  to  fix  its  ideas,  takes  in  successively 
new  objects  of  contemplation  with  an  ardour  more  and 
more  lively.  We  thus  are  daily  making  conquests  in 
the  region  of  darkness.  •  But  by  far  the  greater  num. 
ber  of  men  have  hot  been  accustomed  to  reflection. 
They  have  substituted  the  authority  of  others  in  the 
place  of  reason.  They  have  maintained,  unaltered  and 
uninvestigated,  the  opinions  which  they  received  from 
their  instructors,  and  never  imagined  that  the  ideas 
which  they  thus  obtained  were  susceptible  of  proof,  or 
required  it.  If,  in  a  mind  thus  formed,  a  doubt  on  any 
one  point  were  to  be  started,  it  would  be  immediately 
overwhelmed  with  confusion  and  astonishment ;  every 
opinion  would  be  shaken  and  undermined ;  truth  and 
falsehood,  reason  and  prejudice,  would  be  indiscrimi- 
nately blended  together,  and  all  would  be  conjecture 
and  uncertainty. 

In  proportion  as  prejudice  has  made  inroads  upon 
our  natural  opinions,  the  habit  and  the  power  of  re* 
flection  have  been  removed  or  annihilated;  and  doubt, 
when  introduced  into  the  mind,  commits  there  the 
greatest  ravages.  A  mind,  over  the  faculties  of  which 
prejudice  has  for  a  considerable  time  exercised  autho- 
rity, has,  from  this  long  state  of  repose  and  inactivity, 
lost  the  very  basis  of  reasoning;  it  possesses  precise 
and  defined  opinions  on  no  subject,  and  it  is  ignorant 
of  the  method  of  acquiring  them.  In  a  building,  a 
single  atone  removed,  or  put  out  of  its  proper  place,  is 
sufficient  to  bring  the  whole  edifice  to  destruction.  In 
like  manner,  doubt  on  one  point  not  unfifequently 
leads  to  absolute  and  universal  incredulity.  Every 
one  must  have  remarked,  that  those  in  the  Protestant 
church,  who  shake  off  the  common  belief,  are  content^ 
ed  with  modifying  it  in  a  greater  or  leu  degree ;  while 
those  who  abandon  the  Catholic  church  plunge  almost 
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Preju4fcc*  always  into  atheism.    When  a  single  point  of  faith  is 
^  attacked,  the  influence  of  the  whole  system  it  waken* 

efl ;  and  that  the  opinions  and  tee  hopes  which  we 
were  once  taught  to  cherish  are  gradually  undermined 
and  destroyed. 

It  is  not,  however,  in  matters  of  faith  only  that  doubt 
is  the  source  of  uneasiness.  In  other  matters,  whether 
of  a  public  or  private  nature,  the  same  feelings  are  ex- 
cited ;  we  resist  with  eagerness  the  first  intimations  of 
doubt,  and  endeavour  to  wrap  ourselves  up  in  confi- 
dence and  security.  This  lolls  us  into  a  state  of  men* 
tal  repose,  which  doubt  immediately  dissipates  and 
destroys.  When  danger  is  inevitable,  there-  are  few 
men  who  at  once  allow  themselves  to  see  it  in  its  true 
and  alarming  colours,  and  even  when  it  may  yet  be 
removed  and  resisted,  men  not  unfrequently  allow 
themselves  to  remain  insensible  to  their  situations,  and 
regard  as  their  enemy  him  who  gave  them  the  first  in- 
timation of  their  danger.  When  a  man  has  been  told 
that  his  servants  rob  him,  that  his  mistress  betrays  him, 
that  bis  friends  are  unfaithful  to  him,  or,  in  a  more 
important  ease,  that  his  public  and  political  interests 
are  invaded,— even  when  he  is  told  all  this,  he  list* 
ens  to  the  intelligence  with  prejudice,  he  believes, 
or  tries  to  believe,  that  it  is  unfounded,  he  endea- 
vours to  preserve  the  ease  and  repose  of  his  mind, 
a  blessing  which  he  seems  to  cherish  with  pecu- 
liar delight.  He  feels  displeased  with  the  person  who 
wishes  to  excite  his  fears,  he  rejects  his  suspicions 
and  his  intelligence,  and  applauds  himself  that  he  is 
possessed  of  sufficient  generosity  not  easily  to  believe 

evil- 

If  we  endeavour  to  make  him  suspect  the  mode  of 

government  under  which  he  has  lived,  its  legislation, 
its  political  organisation,  he  will  oppose  these  ends** 
vours  with  the  most  obstinate  incredulity ;  he  will  de- 
fend the  system  to  which  he  has  hitherto  submitted 
with  the  keener  inflexibility,  in  preyortien  as  it  has 
been  less  the  object  of  his  study  and  investigation^  or 
iu  proportion  as  his  attachment  to  it  has  been,  founded 
on  prejudice.  An  invincible  terror  causes  him  to  re- 
sist the  destruction  of  all  that  he  has  known  and  ad- 
mired from  his  infancy,  of  which  hie  prejudices  will 
not  permit  him  to  examine  tbev  consequences.  This 
terror  seems  to  be  instinctive,  which  nature  excites  in 
us  at  whatever  is  unknown,  and  which  is  often  salu- 
tary in  making  us  shun  dangers,  the  result  of  which 
we  cannot  calculate. 

Tins  dread  of  new  experience,  this  repugnance  to 
doubt  and  distrust,  this  indolence  and. unwillingness 
in  exercising  our  faculties  on  subjects  of  speculation*  to 
which  we  have  been-  unaocustosned,  are  increased  and 
fortified  by  personal  and  by  national  pride.  We  wish 
not  to  allow  that  we,  or  those  whom  from  our  infancy 
we  have  been  accustomed  to  respect,  have  acted  in*- 
properly,  or  have  been  actuated  by  bad  motives.  We 
defend  an  ancient  system  of  government,  upon  which 
the  will  of  the  people  have  had  no  influence,  on  the 
same  principles  that  we  defend  a  dogmatical  religion. 
There  is  no  one  point  or  department  in  it  that  we  will 
consent  to  abandon,  because,  in  our  estimation,  every 
pan  being  connected  with  the  whole  is  equally  sacred: 
which  is,  Indeed,  the  case  when  they  are  all  equally 
founded  on  prejudice.  A.  cosMtttntioii*  on  the  other 
band,  on  the  fbimsrioB  said  .perfects^ 
and  judgment  have  been  consulted,  ' 
pointequaHy  venerated ;  its,  pasts  are 
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erne  of  each  other,  end  k  can  admit  of 
of  changes  without,  being  entirely 
,  Such  is  undoubtedly  die  principal 
shaken  stability  of  these  cmtstjtuti 
which  have  enchained  the  faculties  of  the  bumsm 
and  put  a  complete  stop  to  the  uwjgicss  of 
ment )  and  of  the  division  of  castes,  whadb  subjects  a 
vast  nroportion  of  the  population  to  the 
and  degraded  state  of  misery  and  hamilsstiini :  a 
cumstance  the  more  remarkable,  as  few  or  no  ed 
tages  result  to  the  higher  classes  from  this  degradation 
of  their  interiors*  We  would  at  first  sigfcr  suppose, 
that  this  violence  against  nature  could  be  m«i»t»in«ri 
onl  v  by  force,  and  yet  the  contrary  is  the  fact  ;  it  is 
maintained  against  a  superior  force,  if  the  people,  in 
whose  bands  it  is,  knew  or  chose  to  exert  h. 

The  Jewish  nation  have  been  conquered  by  people 
of  a  different  religion  and  of  dmVrent  manners,  who, 
for  centuries,  have  laboured  to  destroy  their  system  ; 
but,  in  defiance  of  every  exertion*,  the  oppr t  ess  d  claswri 
have  submitted  to  disabilities  and  contempt ;  they  never 
have  revolted;  they  have  not  endeavoured  to  shake  of 
the  yoke,  even  when  it  was  imposed  on  them  by  people 
inferior  in  resources  to  themselves.  The  long  duration 
of  Judaism  is  one  of  the  most  astonishing  triumphs  of 
prejudice.  The  Jews  have  uniformly  and  inflexibly 
resisted  examination,  and  the  force  of  every  srgnmest 
brought  to  refute  and  counteract  their  opinions  ;  and, 
in  doing  so,  they  have  entrenched  themselves  behind 
the  principles  already  mentioned,— the  dread  of  new 
opinions,  mental  indolence,  and  national  pride. 

Prejudice  is,  by  its  very  nature,  stationary;  but  rea- 
son u  progress!  ve.    Legulaton,  therefore,  who  wish  to 
impart  to  their  institutions  and  enactments  an  eternal 
duration,  have  wisely  endeavoured  to  enlist  prejudice  in 
their  favour,  have  founded  them  on  the  bean  of  that 
indolence  of  the  mind  which  we  have  been  discussant;, 
have  prohibited  examination,  and  have  banished  reason 
from  their  dominions.    They  have  found  in  prejudice 
a  power  always  ready  to  defend  existmg-esulm^mients 
against  every  innovation,  however^  salutary,  both  to 
the  individuals  immediately  connected  and  to  the  ge- 
neral interests  of  mankind.  This  plan  may  be  prudent, 
so  far  as  legislators  themselves  are  concerned,  but  its 
results  are  uniformly  injurious  to  society.     With  an 
arrogance,  which  ill  becomes  man,  they  have  set  bounds 
to  the  powers  of  the  human  mind,  and,  in  their  as- 
sumed wisdom, -have  said,  that  their  actions  and  views 
hsve  attained  to  the  standard  of  perfection,  and  have 
endeavoured  to  fender  improvement  impossible.    But 
precautionary  prejudices  will  not  save  social  instita- 
tions,  either  from  gradual  deterioration,  orfromcsls- 
mities  which  may  overthrow  them.    Countries  where 
civilization  is  stationary,  being  always  the  same,  are 
reslly  deteriorating,  when  compared  with  those  that 
are  making  regular  advances  in  refinement  and  liberal 
knowledge*  Besides,  where  social  institutions-  undergo 
no  change,  the  human  character  necessarily  degene- 
rates, because  government,  being  fixed,  neither,  excites 
interest,  nor  atfords  scope  for  the  exercise  of  genius  and 
talents;  because  the  arts  which  might  otherwise  hsve 
flourished  there  gradually* disappear;  and  because  the 
stationary  character  of  institutions  does  not' defend 
them  either  against  conquests,  or  against  tyranny,  or 
against  pestilenoe  and  famine/  -or  the  numberless 
scouegee  of  earth  or  of  heaven.    When  this  stationary 
system  is  proposed  for  our  adiniratiorr  by  men  who  art 
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not  igaorant  of  a  bettor  order  of  things,  wtare  tempted 
to  ask  them,  if  the  hell  of  Dante  weald  not  appear    orip*, 
preferable  in  their  ejrei  to  what  they  propose,  since    finne 
they  would  possess  *  more  certain  guarantee  of  its  im- 
mutability. 

It  it  not  among  the  Indians  only,  where  social  and 
political  institutions  are  stationary.    All  the  eastern    great  degree, 

nations  reject,  with  an  almost  equal  degree  of  horror,  ^  are  connected _^ 

every  idea  of  change,  though  the  actual  order  under    that  very  often  tU  Z«*\S 
which  they  live  is  for  them  a  state  of  suffering,  of    or  more  of  then*****  **  ' 
oppression,  and  of  ruin.    With  the  people  of  Europe,    parate.    Some  adv 
even  where  the  subjects  of  legislation  have  been  com- 
paratively open  to  discussion,  the  two  terms,  innova- 
tion and  danger,  seem  almost  synonymous ;  and  one 

class  of  men  are  always  ready  to  resist  a  change  with-  _  r p 

out  examination,  merely  because  it  is  a  change.    The    arbitrary  as  it  may  seem  to  be,  _^ 

most  serious  inconveniences  would  undoubtedly  result    much  they  may  be  influenced  w  m+J/ 

from  a  continual  volatility  in  political  measures.    But    tion,  sensibility,  and  mental  io4u*uM '" 

there  is  no  danger  against  which  the  universal  charac-    successively  of  all  their  accetfeariet;  »«  ^ 

far  of  man  provides  so  completely;  for  there  are  no    over  to  an  impartial  examination ;'«*£  s*7  ** 

prejudiceB  so  strong  at  those  which  support  the  esta-    the  test  of  this  analysis,  we  will  be  enr*!**  ~~ '  *    ' 

bliihed  order  of  things.  truth;  if  they  are  found  to  have  their  w\*C{%  *  '  ' 

We  have  thus,  as  it  were,  made  the  tour  of  a  human    dice,  we  will  at  least  be  delivered  from  an  m^  ' 
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our  thoughts  to  the 

foreseeing,  as  it  were,  one  et*v4 
ist     In  referring  our  opm***  w 
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ANALYSIS  OF  THE  FOREGOING  TREATISE. 


Prejudice  is  an  opinion  fbrtaed  be- 
fore reason  has  discussed  the 
atasndaess  and  propriety  of  it, 
page  139 

Msn,  in,  the  first  stages  of  his 
life,'  necessarily  resigns  him- 
self to  prejudice,  140 

He  cannot  at  once  emancipate 
massif  from  lUinmieace,  and 
substitute  icatsn  in  its  staid* 
140 

When  doubt  is  entertained  on 
the  subject!  of  our  belief,  we 
subject  them  to  a  careful  in- 
Ttstigation,  which  leads  to  eon* 
viction  and  certainty,  140 

Even  to  the  end  of  life,  man  of 
the  most  philosophical  minds 
hare  occasion  to  resist  and 
guard  against  ft  great  number 
of  prejudices*  140 

Relation  and  difference  between 
prejudice  and  presumption, 
140 

Prejudice  has  its  origin  in  the 
dispositions  of  our  mind,  pre- 
sumption in  the  dicumstances 
of  any  subject  submitted  to  our 
judgment,  140 

We  iiananfTui  into  prejudice  the 
pfcsmnptions  which  hare  been 
communicated  to  us  by  others, 
140 

The  following  division  includes 
the  chief  sources  of  prejudice, 
namely,  memory,  imagination, 
sensibility,  and  mental  indo- 
lence, 141 

I.  Prejudices  qf  Memory. 
The  veneration  we  pay  to  the 


remembrances  of  our  child- 
hood, 141 

We  delight  to  rscal  that  period 
When  oar  pleasures  and  our 
hopes  were  so  lively  and  fasci- 
nating, 141 

The  lore  which  people  bear  to- 
wards their  kings  would  be  al- 
most inexpHcabld,  if  the  king 
was  not,  in  their  associations, 
the  representative  of  the  times 
that  are  past,  142 

The  respect  for  ancient  families, 
ancient  governments,  and  an- 
cient laws,  has  its  origin  in  the 
same  feeling,  148 

The  slow  and  difficult  .conversion 

of  those,  in  any  religion,  who 

hare  been  long  distinguished 

by  incredulity  or  a  worldly 

.life,  142 

This  conversion,  when  it  does 
take  place,  it  always  in  favour 
of  that  theological  system 
which  we  were  taught  to  be- 
lieve and  reverence  in  early 
life,  142 

When  we  become  the  victims  of 
doubt,  we  regret  the  faith  we 
abandon  M  we  *«gret  the  day* 
of  our  youth,  142 

The  remembrances  of  youth  give 
duration  and  stability  to  social 
institutions,  142 

But  these  remembrances  have  m 
contrary  effect,  if  the  esiabtssh- 
sd  order  of  things  is  new,  and 
if  we  can  recollect  an  order . 
which  it  hss  superseded,  143 
•  The  illusions  of  memory  cause 
that  unsettled  and  precarious 


state  of  affairs  which  follow 
political'  or  religious  revolu- 
tions, 143 

II.  Prejudice*  o/ Imagination. 

Constant  effort  of  the  imagina-' 
tion  to  substitute  whatever  is 
wonderful  in  place  of  what  is 
real,  143 

The  wonderful,  presented  to  us 
in  works  of  poetry  and  ro- 
mance, as  a  I'lay  of  the  ima- 
gination, pleases  us  in  propor- 
tion as  it  deceives  us,  143 

There  is  a  universal  tendency  in 
tae  human  race  to  believe  po- 
pular traditions  and  supersti- 
tions, 143 

The  wonderful  is  not  unknown 
in  real  life,  as,  for  example, 
the  interest  so  invariably  taken 
in  unfortunate  kings,  144 

Of  all  human  events,  war  is  most 
nearly  allied  to  this  feeling, 
144 

The  marvellous  in  religious  be- 
lief; mystery  is  a  great  source 
of  the  marvellous  144 

The  protestant  churches  by  de« 
greet  renounced  that  examina- 
tion of  their  faith  by  which 
they  were  at  first  disdnguitu- 
ed,  Ui 

Jii&tory  of  heresies;  the  mfnt 
difficult  of  their  opinions  is 
always  preferred,  144 

The  iove  of  the  marvellous  a& 
fecu  every  kind  of  testimony, 
145 

We  may  suspect  the  truth  of 
opinions  that  partake  of  the 


wonderful,  though  we  can 
place  the  utmost  confidence  in 
the  persons  who  entertain 
them,  as  they  may  involunta- 
rily be  the  rictant  of  preju- 
dice, 145 

III.  Prejudice*  of  Sensibility . 

The  absence  of  emotions,  145  . 

False  opinions  have  not  always 
their  origin  in  our  faculties, 
but  our  faculties  transform 
them  into  prejudices,  145 

Analysis  of  mournful  emotions  ; 
we  easily  imbibe  a  prejudice 
in  favour  of  what  excites  our 
pity,  145 

Analysis  of  pleasurable  emotions; 
prejudice  in  ftvnur  of  what 
excites  tbem,  145 

Liqutty  into  the  sentiments  of 
love  and  hatred/ 14(5 

We  extend  sympathy  and  ant!-. 

ratby  from  persons  to  things, 
46 

This  sympathy  or  internal  moral 
sense  ought  always  to  be  in- 
fluenced and  regulated  by  the 
suggestions  of  reason,  shice 
the  one  rectifies  add  confirms 
the  other,  146 

Truth  being  one  and  the  same 
under  all  circumstances,  the 
moral  sense  %and  enlightened 
reason  ought  always  to  agree 
and  be  reciprocal,  l46 

Sympathy,  applied  to  persons,  is 
thjs  most  .amiable  of  our  preju> 
dices,  1 16 

Antipathy  is  the  most  odious, 
though  it  has  often  been  re- 


150 

* 

Prejudices.  %  pretested  m  a  virtuous  tend, 
mens,  146 

Antipathy  k  an  artifice  which 
kings  and  chiefs  make  use  of 
to  excite  their  followers  or 
subjects  against  their  neigh- 
bours or  rivals,  147 

The  sentiments  natural  to  map 
could  Deter  have  given  it  ori- 
gin, 147 

IV.  Prejudices  of  Mental  Indo- 
lence and  Inactivity. 

The  activity  of  the  mind  decays, 
and  the  most  part  of  men  re- 
gard mental  application,  and 
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the  jarring  and  opposition  of 
different  opinions,  as  a  fatigue, 
and  avoid  it,  147 

The  leaf  we  have  submitted  our 
prejudices  to  examination,  the 
more  we  fear  to  do  so,  147 

In  a  mind  which  has  lost  the  habit 
of  reflecting!  doubt  conducts 
directly  to  incredulity ;  whilst 
by  an  active. mind,  it  forms 
the  basis  of  investigation,  and 
excites  to  it,  147 

Men  resist  with  obstinacy  the 
first  symptoms  of  suspicion  and 
of  doubt,  148 


The  less  they  have  investigated 
the  nature  and  merit  of  their 
public  institutions,  the  more 
prepared  are  they  to  defend 
them  with  obstinacy,  148 

This  obstinacy  is  increased  by 
personal  and  national  pride, 

The  unshaken  stability  of  the 
oppressive  governments  of  the 
'  east,  takes  its  rise  in  this  men- 
tal indolence,  146 

This  same  prejudice  gives  per- 
manency to  the  works  and  en- 
actments of  legislators,  though 


their  tendency  be  ever  so  des-  P 
potical  and  injurious,  146 

Nations,    when   civilization 
making  no  progress, 
rate,  from  the  indolence  and  in- 
activity of  the  human  mind, 
146 

There  is  a  prejudice  against  in- 
novations among  oil  people, 
140 

The  classification  of  prejudices, 
which  has  been  rstahlished  in 
this  treatise,  may/  be  of  use  in 
our  inquiry  after  truth,  and  in 
avoiding  error,  149 
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PRE 
PREPOSITION.     See  Grammar,  Vol.  X.  Chap. 

VIII.  p.  439—442. 

PRESBURG,  or  Posing,  a  town  of  Hungary,  and  . 
the  capital  of  the  kingdom,  ia  agreeably  situated  on 
an  eminence,  on  the  north  side  of  the  Danube,  and 
commanding  a  view  of  the  extensive  plains  through 
which  that  river  flows.  The  town  is  ill  built;  the 
streets  are  steep  and  narrow,  and  the  houses  rather 
mean.  The  suburbs  are  much  handsomer,  and  dis- 
play some  modern  improvements.  The  town  contains 
two  squares,  ornamented  with  statues.  The  princi- 
pal churches  are  old  gothic  edifices,  built  in  1090. 
Among  the  other  public  buildings,  are  the  residence  of 
the  palatine  of  the  country,  the  town-house,  the  bar- 
racks, the  corn-market,  tne  public  granaries,  the  pa- 
lace of  Bathiany,  the  cupola  of  the  church  of  St  Elisa- 
beth, a  college  with  a  gymnasium  and  church,  be- 
sides seven  convents,  a  Protestant  school,  a  Lutheran 
church,  and  two  hospitals.  The  Danube,  svhtch  is 
about  125  fathoms  wide,  is  crossed  by  a  flying  bridge. 
The  Chateau  of  Lanschitx,  in  the  neighbourhood  of 
Presburg,  and  the  chateau  of  Esterhazy,  are  well  wor- 
thy of  being  visited.  The  principal  promenades  are 
the  one  on  the  island  at  the  flying  bridoe,  that  at  the 
mills,  the  one  before  the  great  Cafe,  and  that  opposite 
the  palace  of  Bathiany,  besides  the  gardens  of  Counts 
Erdoedy  and  Groschalkowitzi.  The  principal  manu- 
factures are  those  of  woollen,  silk,  oil,  tobacco,  and 
snuff.  Population  about  30,000.  East  Long.  17*  I0/ 
45",  North  Lat.  48°  8'  28". 

PRESBYTERY.    See  Scotland. 

PRESCOT,  a  market  town  of  England,  in  Lan- 
cashire. It  is  situated  on  an  eminence  on  the  great 
road  from  London  to  Liverpool' and  consists  princi- 
pally of  three  paved  streets,  surrounded  by  numer- 
ous collieries,  some  of  which  are  beneath  the  town. 
The  church,  which  is  large  and  spacious,  has  a  steeple 
156  feet  high.  There  are  also  here  a  meeting-house 
for  dissenters,  a  free  school,  and  several  alms  houses. 

Prescot  has  long  been  known  for  its  manufacture  of 
watch-tools  and  of  watch-movements,  of  pinion-wire, 
and  files.  Coarse  earthen  ware,  cotton  goods,  and  sail- 
cloths, are  also  made  here.  For  a  brief  account  of  the 
plate-glass  works  at  Ravenhead,  see  England,  Vol. 

IX.  p.  10.  •  Population  of  the  township  in  1821, 
4468.  West  Long.  2°  48',  North  Lat.  5S*  26'.  See 
Dr.  Aikin's  Description  of  the  Country  thirty  or  forty 
miles  round  Manchester,  1795;  and  the  Beauties  of 
England  and  Wales,  vol.  ix.  p.  226. 


PRE 

PRESERVERS,  Life,  is  a  name  which  has  been  Pre» 
given  to  various  mechanical  contrivances,  for  saving     LA 
the  lives  of  individuals,  either  in  cases  of  shipwreck, 
drowning,  or  exposure  to  fire. 

Under  the  article  Boat  Lift,  in  Vol.  II  I.  d.  619, 
we  have  already  given  a  full  account  of  the  life  boats 
of  Lukin,  Wilson,  Greathead,  and  Bremner,  and  of 
other  inventions  for  preserving  lives  in  cases  of  ship- 
wreck, &c. 

Different  contrivances  have,  since  that  time,  been  Capua 
proposed  for  giving  assistance  in  case  of  shipwreck ;  Mn^ 
but  the  most  important  of  them  is  that  of  Captain  Man-  ,pprtl 
by,  which  he  has  explained  at  length  in  his  Essay  on 
the  Preservation  of  Shipwrecked  Persons,  Lond.  1812. 
This  plan  consists  in  affixing  a  rope  to  a  shot,  and 
firing  it  from  a  light  piece  of  ordnance  over  a  vessel 
in  distress,  and  near  enough  the  shore.  A  communi- 
cation with  the  shore"  being  thus  established,  a  boat 
can  be  hauled  to  the  relief  of  the  crew. 

This  ingenious  contrivance  was  in  many  cases  emi- 
nently successful  in  saving  the  crew  of  different  ships; 
and  Captain  Manbv  was  Honoured  with  a  parliamen- 
tary reward  for  his  apparatus,  having  previously  re- 
ceived the  gold  medal  of  the  Society  of  arts  in  1808. 
The  following  results  of  some  of  Captain  Manby's 
experiments,  will  show  the  effects  which  are  produced 
by  the  apparatus. 

5^  Inch  Brass  Mortar. 
Angle  of  elevation  17°. 
Weight  of  mortar  and  bed,  3  ewt 


Ounces  of  Powder 

Yards  of  Inch  sad  Half 

Yards  of  Deep  Sea 

used. 

Hope. 

Line. 

4 

184 

148 

6 

159 

182 

8 

184 

215 

10 

907 

249 

12 

935 

290 

14 

250 

310 

With  a  short  eight  inch  mortar,  the  weight  of  which, 
and  its  bed,  was  7  cwt.  the  elevation  being  unknown, 
S2  ounces  of  powder  projected  in  one  experiment  489 
yards  of  deep  sea  line,  and  in  another  479  yards; 
while  in  a  third  experiment  it  projected  $867  yards  of 
2£  inch  patent  Sunderland  rope,  which  had  strength 
enough  to  haul  the  largest  boat  from  a  beach. 

As  there  is  necessarily  considerable  practical  diffi-  Mr.  ** 
culty  in  managing  Captain  Manby's  apparatus,  both  nj'11^ 
from  the  snapping  of  the  rope  and  the  difficulty  of  ad- nm 
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PRE 


151 


PRE 


n,  justing  the  charge  and  elevation  to  the  distance  of  the 
ship,  it  occurred  to  Mr.  John  Murray,   lecturer  on 

u  chemistry,  that  a  musket  and  a  musket  bullet  might 
be  substituted  in  place,  of  the  mortar  and  ball  of  Cap- 
tain Manby's  apparatus.  He  proposes  to  affix  a  line  of 
whip-cord  to  arrows  of  ash,  hickory,  and  sometimes 
iron,  loosely  filling  the  calibre  of  the  musket,  and  to  fire 
off  these  arrows  with  a  charge  of  gunpowder  less  than 
the  usual  quantity.  The  arrows  are  three  or  four  inches 
longer  than  the  barrel  of  the  musket,  and  are. shod 
with  iron  at  the  point,  having  an  eye  through  which 
the  line  is  thrown.  The  lower  end  enters  a  socket, 
which  must  be  in  complete  contact  with  the  wadding 
of  the  piece.  The  average  distance  to  which  an  arrow 
and  a  logline  were  projected,  was  about  230  feet, 
though  in  one  case,  an  iron  rod  was  carried  333  feet; 
but  in  this  case  the  line  was  favourably  placed.  Mr. 
Murray  considered  that  whip-cord  was  strong  enough 
to  carry  a  log-line,  and  a  log-line  strong  enough  to 
carry  a  rope  on  board. 

Mr.  Murray  has  proposed  the  same  method  for  pro- 
jecting the  arrow  over  lofty  buildings  on  fire,  and 
thus  to  carry  a  line  attached  to  a  lengthened  rope- 
ladder,  which  could  be  drawn  over  the  roof  to  the 
other  side,  and  thus  instantaneously  establish  free 
egress  for  the  unfortunate  inmates.  The  ends  of  the 
rope-ladder  should  be  fastened  into  the  pavement  by 
means  of  iron  staples. 
An  apparatus  for  saving  lives  in  cases  of  shipwreck 

ft  by  Mr.  H.  Trengrouse,  is  described  in  the  38th  volume 
of  the  Transactions  of  the  Society  of  Arts,  p.  161 — 165. 
The  projecting  force  which  he  used  in  the  apparatus 
is  a  rocket ;  and  it  was  found  that  a  rocket  of  8  oz. 
with  a  mackerel  line  attached  to  its  stick,  ranged  to  the 
distance  of  180  yards,  and  that  a  pound  rocket,  in  si- 
milar circumstances,  ranged  212  yards.  The  rocket  is 
placed  in  a  copper  instrument,  at  the  end  of  a  musket, 
charged  with  a  small  quantity  of  powder,  without  wad- 
ding ;  for  the  purpose  merely  of  directing  and  ignit- 
ing the  rocket.  The  rocket,  when  lighted  by  the 
powder,  burns  a  few  seconds  before  it  acquires  suffi- 
cient momentum  to  quit  its  situation ;  during  which 
time  the  combustible  would  be  ejected  into  the  barrel 
of  the  gun,  if  it  were  not  prevented  by  a  loosely  sus- 
pended valve,  which  opens  to  permit  the  passage  of 
the  charge,  but  immediately  closes,  and  prevents  the 
barrel  from  being  choked  by  the  retrograde  discharge 
from  the  rocket. 
In  the  year  1822,  Captain  Dansey  of  the  Royal  Ar- 

i    tillery  communicated  to  the  Society  of  Arts  the  de- 
scription of  a  kite  and  apparatus  for  obtaining  a  com- 
munication with  vessels  stranded  on  a  lee  shore,  or 
otherwise,  where  badness  of  weather  renders  the  appli-  * 
cation  of  the  ordinary  means  impracticable.    A  sail  of 
light  canvass,  or  holland,  being  cut  to  the  size,  end 
adapted  for  the  application  of  the  principles  of  the 
flying  kite,  is  launched  over  the  vessel,  or  other  point 
to  windward,  of  the  space  over  which  a  communication 
is  required,  and  as  soon  as  it  appears  to  be  a  sufficient 
distance,  a  simple  mechanical  apparatus  is  used  to.  de- 
stroy its  poise,  and  cause  it  to  fall  immediately,  but 
remaining  still  attached  by  the  line,  and  moored  by  a 
small  'anchor  with  which  it  is  furnished.    The  result* 
of  the  experiments  made  by  Captain  Dansey  with  a 
kite  of  60  feet  of  surface,  has  been  in  a  strong  breese 
the  extension  of  a  line  of  sixty  pounds  weight,  350 
yards  long,  and  1£  inch  in  circumference.      In  an- 
other experiment,  ne  extended  a  line  -of  37  pounds 
weight,  uoo  yards  long,  and  £ths  of  an  inch  in  cir- 


cumference. In  using  this  apparatus,  little  mote  at-  Prasemrs, 
tention  or  skill  is  said  to  be  necessary  than  in  flying  jjf^y, 
an  ordinary  kite.   ^  v^v*/ 

A  minute  description  of  this  .ingenious  apparatus, 
accompanied  with  drawings,  will  be  found  in  the 
Transactions  of  the  Society  of  Arts,  vol.  zli.  p.  182. 

Among  the  inventions  for  preserving  lives  at  sea, 
we  may  enumerate  : 

1.  The  safety  buoy  and  life-boat  of  Mr.  Boyce,  con-  Enumera- 
sisting  of  hollow  canvass  cylinders,  painted  and  v'ar-  tion  of 
nished,  and  connected  with  each,  other.    See  Trans- °£"£^ 
actions  of  the  Society  of  Arts,    vol.  xxxii.    p.  177. 

1814. 

2.  The  contrivance  of  Mr.  G.  Bray,  was,  in  1818,  of 
a  boat  filled  with  air-boxes,  placed  under  the  seats  and 
along  the  sides.    Id.  vol.  xxxv.  p.  172. 

8.  Mr  Thomas  Cook's  life-buoy,  for  preserving  the 
life.of  a  person  who  falls  overboard  in  the  night.  Id. 
vol.  xxx vi.  p.  121. 

.  Among  the  machines  for  saying  persons  in  the  act  Method  of 
of  drowning,  we  may  mention  a  very  ingenious  one  savug  per- 
which  has  been  used  for  some  time  at  Duddingstone  £?** that. 
Ifgph,  near  Edinburgh,  under  the  sanction  of  the  Skat-  ^ ^"^i 
ing  Club.    As  this  loch  is  much  resorted  to  when  fro-  0f  iaKet.  • 
zen  over,  for  the  purpose  of  skating,  several  persons 
have  been  drowned  from  the  ice  giving  way  in  parti- 
cular places.    In  order  to  give  assistance  to  persons 
who  have  sunk  in  the  ice,  a  rope  is  placed  so  as  to  sur- 
round the  whole  lake.    This  rope  is  at  the  command 
of  any  spectator,  at  any  part  of  the  circuit  of  the  lake, 
and  when  any  person  needs  assistance,  another  at  the 
margin  of  the  lake  has  only  to  take  hold  of.  the  rope, 
and  drag  it  towards  him.    The  rope  must  necessarily 
pass  over  the  spot  where  the  person  in  danger  has 
sunk ;  so  that,  by  tajking  hold  of  it  he  may  be  dragged 
on  the  ices  or  be  enabled  to  reascend. 

Under  our  article  Fibb  Escapes,  Vol.  IX.  p,  352,  Fines- 
we  have  given  an  account  of  various  inventions  for  capes, 
this  purpose.  To  the  machines  there  described  may 
be  added,  Mr.  Braby's  fire-escape,  described  in  the 
Transactions  of  the  Society  of  Arts  for  1816,  veL  xxxix. 
p.  227.  It  consists  of  a  car  made  to  slide  on  a  strip 
of  plank,  fixed  to  a  pole,  and  directed  by  a  rope. 

PRESS,  is  the  name  given  to  a  machine  tor  com- 
pressing any  substance  or  substances,  and  retaining  it 
under  that  compression  as  long  as  it  may  be  requir- 
ed. -    '  - 

Various  presses,  used  for  general  purposes  in  the 
arts,  have  been  described  under  different  articles  in  this 
work. 

A-  Simple  Lever  Press  is  represented  in  Bramah'b 
Bank  Note  Press,  described  under  that  article,  Vol. 
IV.  p.  403,  and  represented  in  Plate  LXXVI.  In 
this  press,  the  force  of  the  hand  applied  at  the  extre- 
mity P,  of  the  lever  FD,  Fig.  1,  produces  a  power  at 
F,  where  the  type  on  the  left  hand  of  E  is  impressed 
upon  the  bank-note  above  it. 

The  Common  Lever  Press  is  shown  in  Fig.  4,  Plate 
LI  I.  where  the  two  plates  CC,  JBB  are  pressed  toge- 
ther by  means  of  the  screw  D  and  the  cast-iron  wheel 
E,  to  which  a  lever  may  also  be  applied.  Another 
drawing  of  the  same  press  is  shown  in  thf  Coining 
Press,  Plate  CCI.  Fig.  8. 

The  Hydrostatic  Press  of  Bramah  has  been  amply 
described  under  the  articles  Bandana,  Crank,  Calen- 
der, and  Hydrodynamics.  References  to  other  ma-, 
chines  described  in  this' work,  and  acting  by  compres- 
sion, will  be  found  under  Mechanics,  Vol.  XIII. 
p.  619. 


P8S  *# 

PRESSES,  Painting.    Sec  Piiinvxno  Prkbsks. 

PHBSS&8  fop  copperplate  printing.  SeePniNTmo 
PuKSe.    . 

PRESTER-JOHN,  or  Jbak,  is  the  name  given  to 
the  emperor  of  the  Abyssinian*.  The  word  Jean  sig- 
nifies priest  in  the  Abyssinian  language;  and  the 
{>rinees  of  ttW  country  having  been  priests,  the  appel- 
ation  Presier-John  was  naturally  applied  to  them  by 
foreigners;  the  name  being  entirely  unknown  in  thdt 
country. 

PRESTON,  a  large  and  thriving  borough  and  market 
.  town  of  England,  m  the  county  palatine  of  Lancaster. 
The  town  is  situated  on  an  eminence  rising  from  the 
north  bank  of  the  river  Ribble,  across  which  anew  bridge 
was  erected  in  1781.  The  streets  arebroad  and  regular, 
and  the  houses  handsome  and  recently  built.  The 
parish  church  is  a  large  building,  and  the  parish  has 
three  chapels  of  ease,  Broughton,  St  Laurence,  and 
the  New  Chapel.  The  town-hall  is  a  very  large  and 
handsome  building,  containing  a  picture  of  George  II. 
The  assembly  rooms,  which  were  built  at  the  sole  ex- 
pence  of  the  Earl  of  Derby,  are  elegant  and  commo- 
dious. The  new  prison,  or  penitentiary-house,  near 
the  entrance  of  the  town  from  Chorley  by  Walts* 
Bridge,  is  constructed  on  the  plan  of  Mr.  Howard,  and 
baa  for  its  object  solitary  confinement  and  reformation 
only.  The  charities  consist  of  two  schools,  one  for 
twenty-five  boys,  and  the  other  for  twenty-five  girls. 
Gotton  goods,  and  other  manufactured  articles^  are 
made  here  in  great  quantities,  and  are  exported  by 
means  of  the  river  Ribble,  which  is  navigable  to  the 
town  for  vessels  of  considerable  burden,  and  for  barges 
and  boats  ten  miles  higher.  Preston  likewise  carries 
on  some  foreign  and  coasting  trade.  The  government 
ia  vested  in  the  mayor,  two  bailiffs,  recorder,  aldermen, 
common  council  men,  and  a  town  clerk.  *  The  town 
returns  two  members  to  parliament,  who  are  chosen 
by  about  600  electors.  Near  the  town  there  are  many 
fine  walks,  but  the  favourite  one  is  that  of  Haynum, 
from  whioh  Prince  Charles  is  said  to  have  viewed  the 
town  and  the  country  below  it  in  1745  with  extraor- 
dinary emotions. 


4P  HI 


Families, 

Do.  employed  in  trade, 

Males, 

Females, 


4014 

4989 

4629 

11,856 

12,719 

24,575 


According  to  the  census  of  1821,  the  population  of    fwwted  by  Dr.  Price  in  drawing  up  a  scheme  for  pay 
the  borough  of  Preston  is,  mE  0&  ^\e  national  debt,  but  a  change  of  ministry  frus- 

trated this  scheme,  and  induced  Dr.  Price  to  communi- 
cate it  to  the  public,  in  a  treatise,  entitled,  "  The.sute 
of  the  Public  Debts  and  Finances,  at  signing  the 
preliminary  articles  of  peace  in  January  1783;  with  a 
plan  for  raising  money  by  Public  Loans,  and  for  re- 
Total  population,  .  .        "l^T  {? "£&  ^e  ?"***  Debts."    At  I Mmbsequent  period, 

cw  *&     d      *•       *  »    t     j       3  rrr  ,  ,    .       Mr-  V1* w  **\d  to  have  received  from  Dr.  Price  three 

i£:        a%     l&  England  and  Wales,  vol.  ix.    separate  plans  of  a  sinking  fund,  one  of  which  formed 
p.  106;  and  Dr.  Aikm  s  gescnptum  of  the  Country    the  foundation  of  the  system  now  in  operation. 

^^^"•7^  Manchester.    .  In  1784  Dr.  Price  published  *  Observations  on  the 

Z^™0^^*1^^^^^^1^    Importance  of  the  American' Revolution,    and  the 

?J3i     *£J8  ?  Sw*zc,;Und-    ll  comprehends  the    means  of  making  it  useful  to  the  World  :w  and  in  17# 

districts  of  Kloster,  Castels,  and  Schiers.    It  forms  a 

valley  eight  leagues  in  length,  and  four  in  breadth. 
It  is  well  peopled,  and  is  supposed  tp  have  been  the 
territory  of  the  Rucantii.  The  land  is  fertile,  parti- 
cularly in  pasturage.  The  baths  of  Gavey,  which 
were  formerly  celebrated,  are  in  the  district  of  Schiers. 
PRICE;  Da.  Richard,  a  celebrated  author, 


was 


bom  at  Ty-yn-ton,  in  Glamorganshire,  on  the  22d 


he  published  a  volume  of  sermons,  partly  on  practical. 
and  partly  on  doctrinal  subjects.  When  a  new  acade- 
mical institution  was  established  by  the  dissenters  jo 
1786,  at  Hackney,  Dr.  Price  was  appointed  tutor  in 
the  higher  branches  of  the  mathematics ;  but  he  sooo 
after  resigned  that  situation  in  favour  of  hit  nepbe"* 
the  Rev;  George  Cadogan  Morgan,  author  of  Lectures 


_.  .  --.      „    .  v    ,    ,  ,.  *d  «roElectricity,andofapaper,mthePAtfo^^ 

February  1725.     Having  received  the  rudiments  of  actions  for  1785,  on  the  light  of  bodies  in  astste  of 

his  education  at  Neath,  he  was  placed  ia  1785  under  combustion. 

the  care  of  the  Rev.  Samuel  Jonesa  a**,  with  the  view        In  a  sermon  "On  the  love  of  our  country,"  preset 

oT  being  educated  to  the  clerical  profession,  he  went  in  on  the  4th  Nov.  1789,  before  the  society  for  cotnm* 

1739  to  the  academy  of  the  $ev.  Vavasor  Griffith  of  morating  the  Revolution  of  1688,  Dr.  Price  sdnrtci 
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Talgarth.  After  the  death  of  hi*  father  and  mother  *j 
in  1789  arid  1740,  he  was  sent  to  London,  to  his  ^ 
uncle,  dje  Jlev.  Samuel  Price,  and  was  entered  a 
student  in  the  academy,  of  which  Mr.  Eames  was  the 
head  tutor.  Atyer  studying  mathematics  and  ethics, 
6Vc.  at  the  academy  for  four  years,  he  became  domes- 
tic chaplain  to  Mr.  Streatfield  of  Stoke-Newington. 
In  1757,  he  married,  and  in  1758  he  became  pastor  of 
the  congregation  of  Newington  Green.  In  the  same 
year  he  published  his  first  work,  entitled,  A  Review  of 
the  Principal  Questions  and  Difficulties  in  Morals, 
which  added  greatly  to  his  reputation,  and  which 
went  through  several  editions.  The  fundamental 
principle  maintained  in  this  work,  is  that  it  is  the  un- 
derstanding, and  not  the  moral  sense  which  determines 
concerning  actions. 

In  1763,  Mr.  Price  was  chosen  afternoon  preacher 
to  the  congregation  in  Poor  Jewry  Street.  In  1769, 
he  gave  to  the  Royal  Society  a  demonstration  of  a  rale 
W  the  doctrine  of  chances,  and,  on  the  5th  December 
1765,  he  was  admitted  a  fellow  of  that  learned  body. 
In  1767,  he  published  four  dissertations,  on  Provi- 
dence, Prayer,  &c.  In  1769,  he  communicated  to  the 
Royal  Society,  *c  Observations  on  the  Expectations  of 
Lives,  the  Increase  of  Mankind,"  &c.  which  was  after- 
wards reprinted  with  corrections  and  additions  in  his 
work  on  Reversionary  Payments,  &c.  which  appeared 
in  1771.  This  valuable  work  went  through  several 
editions.  The  important  topics  of  public  credit,  and 
the  national  debt,  which  were  discussed  in  that  work, 
were  treated  of  at  greater  length  in  an  "  Appeal  to  the 
public  on  the  subject  of  the  national  debt,"  which  ap- 
peared in  1778. 

During  the  American  war,  Dr.  Price  entered  into 
the  political  controversies  of  that  period,  and  publish- 
ed several  pamphlets  on  the  nature  and  value  of  civil 
liberty,  which  are  now  forgotten.  The  next  work 
which  he  composed,  was  "  A  Free  Discussion  of  the 
Doctrines  of  Materialism  and  Philosophical  Necessi- 
ty/' in  a  correspondence  between  Dr.  Price  and  Dr. 
Priestley. 

When  Lord  Shelburne  was  prime  minister,  he  wis 
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*     with  triOmph  to  the  revolution  wbichr  had  then  begun  having  arisen  between  Dr,  Taylor  and  the  trustees  of  PrUttte?, 

I       in  France.    These  observations  exposed  him  to  the  the  academy,  in  which  the  other  teachers  were  neces-   Pr^ 

;,ey*  severe  invectives  of  Burke,  in  his  Reflections  on  the  sarily  involved.  Dr.  Priestley  was  induced  to  accept  an 

^  Revolution  in  France.  invitation  to  Mill-hill  chapel*  Leeds,,  where  he  went 

Dr.  Price  .had  lost  his  wife  in  1786;  and  in  Feb.  in  1767-    In  this  new  situation,  the  accidental  prox- 

1791,  he  had  been  seised  with  a  fever,  from  which  he  Unity  of  a  brewery  directed  Pr.  Priestley's  attention,  in 

was  jast  recovering,  when  he  was  attacked  with  a  1 768,  to  the  subject  of  pneumatic  chemistry,  wbjch  he 

painful  disorder,  which  had  threatened  him  for  several  afterwards  prosecuted  with  such' distinguished  success, 

years.    Of  this  attack  he  died,  on  the  19th  March,  He  invented  the  apparatus  still  u&ed  by  chemists  in 

1791,  in  the  68th  year  of  his  age.  this  branch  of  their  science. 

Besides  the  articles  which  we  have  mentioned,  Dr.  m   In  1 772,  he  published  a  pamphlet  on  the  method  of 

Price  communicated  to  the  PhiL  Trans*  for  1770,  a  impregnating  water  with  fixed  air,  and  on  the  prepara- 

paper  Oil  the  Effects  of  the  Aberration  of  Light  on  the  ^on  and  medicinal  usee  of  artificial  mineral  waters.    In 

lime  of  a  Transit  of  Venus*    In  the  same  work  for  the  same  year,  he  read  to.  the  Royal  Society  bis  Oaser- 

1774.  he  printed  a  letter  on  the  Insalubrity  of  Marshy  vations  on  different  kinds  (fair,  for  which  he  obtained 

Situations  ;  and  in  the  volume  for  1775,  ne  published  the  Copley  medal,  "the  palm  and  laurel  of  the  Roy- 

his  Observations  on  the  Difference  between  the  Duration  al  Society,"  as  Sir  John  Pringle-denominated  it  in  pre- 

of  Human  life  in  Towns  and  in  Country  Parishes  and  senting  it  to  Dr.  Priestley. 

Villages.  His  Short  and  Easy  Theorems  on  Annuities  .  The  success  of  his  History  of  Electricity,  induced 
were  printed  in  the  Transactions  for  1776.  pur  author  to  conceive  the  .extensive  design  of  print- 
Few  individuals  have  enjoyed  greater  celebrity  than  ing  a  similar  historical  account  of  the  otner  sciences. 
Dr.  Price,  both  for  talents  and  personal  character.  His  He  accordingly  published  in  1772,  in  one  volume  4to. 
nature  waa  strongly  marked  with  humility  and  unaf-  when,  he  was  m  Leeds,  his  History  and  Present  State  of 
fected  modesty.  The  philanthropy  which  distinguishes  Discoveries  relating  to  Vision,  Light,  and  Colours,  a  work 
his  writings  was  exhibited  in  a  practical  form,  by  the  which,  though  both  instructive  and  amusing,  contains 
devotion  of  a  fifth  part  of  his  annual  income  to  chari-  but  a  very  superficial  history  of  optical  discovery*  and 
table  purposes*'  is  obviously  written  by  one  whose  acquaintance  with 
PRIESTLEY,  Joseph,  a  celebrated  English  philo»  that  science  was  vary  limited  and  imperfect.  The  sale 
jBopber  and  en  vine,  waa  born  at  Field-head,  about  six  of  Jhis  book  did  not  answer  the  expectations  of  its  au- 
miles  from  Leeds,  on  the  24th  March,  1773*  His  fa-  thor,  and  indeed  does  not  seem  <o  have  defrayed  its 
ther,  Jonas  Priestley,  wus-a  woollen*  manufacturer,  and  expences. 

a  dissenter  of  the  Calvinistic  persuasion.  An  aunt,  Mrs.  •    In  the  year  1773,  the  Earl  of  Shelburne,  afterwards 

Keighly,  by  whom  Joseph  was  early  adopted,  gave  him  Merauis  of  Lansdowne,   was  induced,  by  a  recom- 

a  good  education  at  several  schools  in  toe  neighbour-  .mendation  from  Dr.  Price,  to  engage  Dr.  Priestley  as 

hood ;  and  being  intended  for  a  dissenting  clergyman,  a  librarian  and.  literary  companion,  with  a  salary  of 

he  waa  sent,  in  1752,  to  the  academy  at  Daventry,  L.850  a  year,  and  a  house.     He  accordingly  took  up 

then  kept  by  Dr.  Ashworth;  the  successor  of  Dr.  Dod-  his  residence  at  Colne,  near  his  Lordship's  seat  in  Wilt- 

dridge.    After  spending  three  years  at  this  institution,  shire,  and  during  seven  years  he  continued  in  that  si- 

where  he  had  imbibed  the  doctrines  of  Hartley,  and  tuation,  attending  Lord  Shelburne  during  bis   rest- 

the  principles  of  Arianism;  he  settled  as  a  minister  at  dence  in  London.    In  1774,  he  accompanied  his  Lord- 

•Needham  Market,  .in  Suffolk,  in  ail  obscure  dissenting  ship  abroad,  and  travelled  with  him  tnsough  Holland, 

meeting-house,  where  his  income  never  exceeded  L.80  France,  and  part  of  Germany. 

per  annum.    After  a  residence  of  three  years  in  that  -    While  he  was  living  with  Lord  Shelburne,  he  brought 

•situation,  he  undertook  the  charge  of  a  congregation  at  out  the  first  three  volumes  of  his  Experiments  on  Air, 

Nantwich,  in  Cheshire,  where  he  superintended  also  and  he  collected  the  materials  for  a  fourth  volume, 

a  school,  teaching  in  public  and  in  private  about  twelve  which  was  published  after  his  removal 'to  Birantng- 

.hours  every  day.    In  1761  he  published  an  English  ham* 

Grammar,  which  was  his  first  work ;  and,  in  the  same  *  The  pursuits  of  experimental  chemistry  did  not  pre* 

year,  he  was  called  by  the  trustees  of  the  academy  at  vent  our  author  from  directing  his  attention  to  his  fa- 

.Warrington  to  the  situation  of  tutor  in  the  languages,  vourite  subject  of  metaphysics.    In  1775,  he  published 

In  this  situation  he  continued  for  six  years,  engaged  in  .his  Examination,  of  the  Doctrine  of  Common  Sense, 

.the  occupation  of  teaching,  and  in  various  literary  and  as  held  by  Drs.  Heid,  BcaUie,  and  Oswald.;  a  book 


Royal  Society,  first  brought  him'  into  notice  as  an  .which  that  system  ib  openly  supported.  This  work 
experimental  philosopher.  This  work  passed  through  was  followed  by  A  defence  of  Uniiarianism,  or  the  *tm- 
■everal  editions,  and  was  translated  into  several  foreign  pie  Humanity  of  Christ,  and  of  the  Doctrine  of  tie- 
languages.  While  he  was  engaged  in  this  work,  he  cestity ;  and  it  has  been  thought  probable,  that  the 
receiVed  the  degree  .of  LL.  D.  from  the  university  of  odium  which  these  works  entailed  upon  the  author, 
Edinburgh ;  and  on  the  l£th  June,  1766,  he  was  elect-  was  the  ground  of  a  coolness  on  the  part  of  Lord  Shel- 
ed  a  meinber  of  the  Royal  Society  of  London.  burne,  which  led  to  the  ^dissolution  of  their  connexion. 
During  his  residence  at  Warrington,  Dr.  Priestley  Dn  Priestley  retained  an  annuity  of  L.  150  for  life;  and 
married  the  daughter  of  Mr.  Isaac  Wilkinson,  an  iron-  it  has  been  said  that  when  the  band  was  burnt  during 
master  in  Wales,  by  whom  he  had  a  family.  Thus  com-  the  riots  at  Biniiinghanv  his  Lordship  transmitted  to 
tortably  settled,  though  with  the  small  income  of  L.100  .  him  another.  The  cause  of  his  separation  from  Lord 
per  annum,  and  1^15  for  each  boarder,  Dr.  Priestley  de-  Shelburne  is  not  known.  One  of  his  biographers,  how- 
voted  himself  to  the  laboursof  literature;  but  a  difference  ever,  states  that  Lord  Shelburne  declined  wesmnjr  any 
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t rku!<j»  visits  from  Dr.  I*riefetiey ;  and  Dr.  Priestley  assures  us,  constitution.  In  January,  1804,  the  disease  bad  got  be-  ftn 

Dr.        that  he  never  in  any  way  aided  his  patron  in  his  poli*  yond  the  reach  of  medical  skill,  and  on  the  6th  of  Fe>    & 

W*Y",■,■,■'  tical  views.  braary,  IBM,  he  expired,  in  the  71st  year  of  his  age.    pj 
The  diminution  of  income  which  attended  this  event,        An  account  of  Dr.  Priestley's  chemical  discoveries 

was  made  up  by  very  considerable  presents  from  Mrs.  will  be  found  in  our  article  Chemistry,  vol,  V,  and 

Rainer ;  and  by  means  of  a  subscription,  he  had  an  an-  under  Atmosphere,  vol.  III.  n.  50,  Sec. 
nuity  of  some  considerable  amount  secured  to  him:  The  following  is  a  list  of  his  papers  in  the  PAiW 

Having  removed  to  Birmingham  in  1760,  he  was  pkical  Transactions:  v 

soon  alter  unanimously  appointed  to  the  principal  dis-        1.  Account  of  rings,  with  all  the  prismatic  colours 

senting  congregation  in  that  town.     Here  he  published  made  by  electrical  explosions  on  the  surfaces  of  pieces 

the  last  three  volumes  of  his  Experiments  an  Air,  and  a  of  metal    Phil.  Trans.  1768,  p.  68. 
variety  of  papers  on  the  same  subject  in  the  Philosophic       2.  Experiments  on  the  lateral  force  of  electrical  ex* 

eal  Transactions.    These  peaceful  pursuit*,  however,  plosions.    Id.  176*9,  p.  57. 

were  disturbed  by  his  passion  for  theological  and  poli-        3.  Variqus  experiments  on  the  force  of  electrics 

tical  controversy.    His  History  of  the  Corruptions  of  explosions.    Id.  1769,  p.  68. 

Christianity,  and  his  History  of  Early  Opinions  con-        4»  An  investigation  of  the  lateral  explosions,  and  of 

cerning  Jesus  Christ,  together  with  his  exertions  re-  the  electricity  communicated  to  the  electric  circuit,  in 

specting  the  repeal  of  the  corporation  and  test  acts,  in-  a  discharge.    Id.  1770,  p.  198. 
volved  him  in  controversies  which,  if  they  did  notdis-        5.  Experiments  and  observations  on  charcoal.    Id. 


tnrb  the  tranquillity  of  his  mind,  must  at  least  have  in-  1 770,  n.  2 1 1 . 

terrdpted  his  philosophical  pursuits.  6*  Observations  on  different  kinds  of  air.    Id.  1772, 

His  Familiar  Letters  tojhe  Inhabitants  of  Binning*  p.  147* 

ham  had  excited  considerable  irritation  from  the  ironi-  7-  An  account  of  farther  discoveries  on  air.    Id. 

eal  style  in  which  they  were  written  ;  and  his  answer  1775,  p.  884. 

to  Mr.  Burke's  work  on  the  French  revolution  brought  8.  An  account  of  Henley's  electrometer.  Id.  1772} 

down  upon  him  in  the  House  of  Commons  the  thunders  p.  359-  * 

of  this  great  man's  eloquence.1   The  press  teemed  with  9.  On  the  noxious  quality  of  the  effluvia  of  putri4 

attacks  upon  him ;  ana  in  -this  state  of  excitement  the  marshes.    Id.  1774,  p.  90. 

anniversary  of  the  capture  of  the  Bastile  was  celebcat-  10.  On  respiration  and  the  use  of  blood.    Id.  \Tt% 

ed  at  Birmingham  on  the  14th  July,  1791.    Although  p.  226. 

Dr.  Priestley  declined  joining  the  party,  yet  the  tide  11.  Experiments  relating  to  phlogiston,  and  the 

of  popular  feeling  set  strongly  against  him,  and  during  seeming  conversion  of  water  into  air.   Id.  1783,  p.  890* 

the  disgraceful  riots  which  ensued,  his  church  and  house  12.    Experiments  and  observations  relating  to  sir 

were  burned,  his  library,  apparatus,  and- manuscripts  and  waten    Id.  1785,  p.  279- 

destroyed,  and  he  himself  was  forced  to  seek  for  safety  19.  Experiments  and  observations  on  the  principle 

in  flight    The  houses  of  several  of  his  friends  were  of  acidity,  the  composition  and  decomposition  of  water, 

also  burned  down,  and  his  son  escaped  from  death  only  and  phlogiston.    Id.  1778,  p.  147,  *1S;  17&9,  p.  7- 

through  the  care  of  a  friend  who  kept  him  in  conceal-  14*  Experiments  on  the  pbjogisticadon  of  spirit  of 

ment  for  several  days.  nitre.    Id.  1789*  p- 189* 

After  the  storm  which  thus  threatened  him  had  15.  Experiments  on  the  transmission  of  the  vapour 

blown  over,  he  took  up  his  residence  at  Hackney,  and  of.acids  through  a  hot  earthen  tube,  and  farther  ohser- 

in  a  short  time  he  succeeded  his  deceased  friend  Dr.  vations  .relating  to  phlogiston.    Id.  1789,  P-  28& 

Price,  in  the  meeting-house  at  that  place.    The  re-  16.  Observations  on  respiration.    Id.  1770,  p.  1 06. 

sources  of  his  mind,  and  the  active  pursuits  of  science,  17-  Farther  experiments  relative  to  the  deoomposi- 

restored  to  him  for  a  while  that  tranquillity  which  had  tion  of  dephlogtsticated  and  inflammable  air.     II 

been  so  unexpectedly  disturbed ;  but  his  opinions  had  1791,  p.  218.                                     * 

excited  against  him  such  a  crowd  of  enemies,  that  he  For  farther  information  respecting  the  life  and  writ- 

•saw  ho  hope  erf  enjoying  permanent  comfort  by  coil-  ings  of  Dr.  Priestley,  see  Memoirs  of  Dr.  Joseph  Priest* 

turning  in  this  country.    The  Royal  Society  declined  ley,  in  2  vol.  8vo. ;  and  Dr.  Thomson's  Biographicel 

admitting  him  to  their  meetings,  and  he  was  obliged  Account  of  Dr.  Priestley,  in  the  Annals  of  Phttosopty, 

to  withdraw  his  name  from  its  list  of  members.    His  vol.  i.  p.  81. 

sons  had  renounced  their  native  country  and  emigrated  PRIME  Numbers.     See  Numbers,  Vol.  XV.  p* 

to  France,  and  their  father,  finding  himself  thus  desert-  41 2. 

ed,  even  by  his  own  family,  resolved  upon  leaving  PRINCE  op  Wales's  Island,  or  PtrLo  Perano,  a 

England.     He  accordingly  embarked  for  America,  in  an  island  separated  from  the  west  coast  of  the  Malsy 

April,  1795,  and  went  to  reside  in  the  town  of  North-  peninsula  by  a  strait  about  two  miles  in  breadth.   Toe 

mnberland  in  Pennsylvania.    He  was  offered  the  pre-  island,  which  is  of  an  irregular  quadrangular  shape,  R 

feasorship  of  chemistry  in  Philadelphia,  soon  after  his  about  five  leagues  long  and  seven  or  eight  broad,  sad 

arrival;  but  he  declined  engaging  in  any  public  em-  contains  about  160  square  miles.    An  elevated  rspp 

ploy  menu  of  hills  passes  through  the  heart  of  the  island,  dimintfh- 

:  .Even  in  America  Dr.  Priestley  was  viewed  with  a  sort  lag  in  size  as  they  go  southward,  and  Bending  out  na- 

of  suspicion  and  distrust  which  it  is  not  easy  to  explain  ;  merous  streams,  which  water  the  island.    The  FUg- 

awl  it  was  not  till  the  adatinietration  of  Jefferson,  who  staff-hill  is  estimated  to  be  2500  feet  above  the  sea* 

treated  him  with  kindness,  that  all  disquietude  on  Upon  it  the  thermometer  4  seldom  rises  above  7^t  ^ 

that  head  was  aemovod.    The  death  of  his  youngest  -never  above  78°,  and  falla  to  66°,  while,  in  the  p)eu»> 

sen,  and-of  his  wife,  and  other  domestic  calamities,  it  ranges  between  76°  and  90°.                       , 

-embittered  the  rest  of  his- life,  and  a  compkum  in  his  The  soil  is  commonly  a  light  black  moukl, mixed  ^J 

digestive  organs  began  gradually  to  undermine  his  gravel,  clay,  and  sometimes  sand.    The  forest*  win* 
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,  0f  cover  the  island  yield  excellent  timber,  and  the  lower    it  to  the  East  Indie  Company,  add  was  appointed  its  1'rince  of 
»••   masts  of  a  seventy-four  have  been  got  of  one  piece.   A    *rst  governor,  in  1786.  u?£t* 

d.    great  part  of  the  north,  and  much  of  the  south  and        From  the  number  of  tombs  discovered  on  the  island    p*!*,^ 
m0  east  sides  of  the  island,  ate  in  a  state  of  cultivation,        it  would  appear  to  have  been  formerly  inhabited,  Sir  j  *hp'# 
"  The  principal  productions,"  says  Mr.  Hamilton,    though  there  were  only  a  few  wretched  fishermen  on 
"  are  pepper,  betel  nut,  betel  leaf,  cocoa  nuts,  coffee,    the  coast  when  it  was  taken  possession  of. 
sugar,  paddy,  ginger,  yams,  sweet  potatoes,  and  a  great       The  population  in  1797  was  6937,  in  1801  it  was 
variety  of  vegetables.    The  fruits  are,  the  mangotteen,    10,310,  of  whom  1222  were  slaves,  and  in  1810  it  was 
rambosteen,   pme  apples,    gusves,   oranges,  citrons,    14,000.    The  population  consists  of  English,  Dutch, 
pomegranates,  &c  &c>     The  exotics  raised  here  are,    Portuguese,  Americans,  Arabs,  Parsees,  Chinese,  Chu- 
cloves,  nutmegs,  cinnamon,  pimento,  kyapootee,  cola-    lies,  Malays,  Buggesses,  Burmans,  Siamese,  and  Javan- 
lava,  and  a  number  of  other  plants  from  the  Moluccas    ese.    The  north-east  point  is  situated  in  Enst  Long. 
and  eastern  isles.  Pepper  is  the  chief  article  of  cultivav    100°  19',  end  North  Lat.  5°  25'.     For  more  minute 
tion.    The  quantity  raised  m  1804  was  Calculated  at    information  respecting  this  island,  see  Sir  George 
two  millions  of  pounds.  Leith's  Account  of  Prince  of  Wales*  s  Island,  in  the 

"The  elastic  gum  vine,  fUrctolaelasiicaJ  or  Ameri-  Asiatic  Annual  Register ;  Elmore's  Navigation  nf  the 
can  caoutchouc,  is  found  in  great  plenty  on  Prince  of  Indian  and  Chinese  Seas;  Hamilton's  East  India  Ga~ 
Wales's  Island.  It  is  about  the  thickness  of  the  arm,  zetleer ;  and  Milburn's  Oriental  Commerct,  vol.  ii.  p. 
almost  round,  with  a  strong  ash-coloured  bark,  much    297—504. 

cracked,and  divided  longitudinally,  with  points  at  small  PRINGLE,  Sir  John, an  eminent  Scottish  physician, 
distances,  that  send  out  roots,  but  seldom  branches  and  president  of  the  Royal  Society  of  London,  was  born 
It  creeps  along  the  ground  to  the  distance  of  more  atStitchel-house,  in  Roxburghshire,  on  the  10th  of  April, 
than  200  paces,  then  ascends  among  the  branches  of  1707*  Hewas  the  youngest  son  of  Sir  John  Pringle,  Bart. 
high  trees.  The  milky  juice  of  the  vine  is  drawn  off  of  Stitchel,  and  of  Magdalen  Elliot,  sister  of  Sir  Gilbert 
by  wounding  the  bark,  or  by  cutting  the  vine  in  Elliot.  After  receiving,  under  a  private  tutor,  the  ele- 
pieces.  The  best  is  procured  from  the  oldest  vines,  ments  of  a  classical  education,  he  went  to  the  College 
which  will  yield  two-thirds  of  their  weight  of  gam.  of  St.  Andrews,  where  Mr.  Francis  Pringle,  a  relation 
Tbe  chemical  properties  of  this  vegetable  milk  surpri-  of  his  own,  held  the  Greek  professorship.  Having  re- 
singly  resemble  those  of  animal  milk."  solved  to  follow  the  medical  profession,  he  spent  the 

George  Town,  the  principal  place  in  the  island,  has  session  of  1727  and  1728  in  Edinburgh ;  bat  be  re- 
spacious  and  airy  streets,  crossing  at  right  angles,  paired  at  the  end  of  the  year  to  Leyden  to  study 
.  The  chief  buildings  are,  the  government  house,  a  under  the  celebrated  Boerhaave,  who  was  tnen  const- 
church,  a  jail,  and  several  good  bridges.  The  fortifi-  derably  advanced  in  life.  At  his  graduation  in  that 
cations  have  been  recently  strengthened  and  improved,  university,  in  July  1730,  he  wrote  an  inaugural  dis- 
and  tbe  public  roads  repaired.  Fort  Cornwalhs,  con-  sertation,  De  Marcore  Seniii  ;  and  he  soon  afterwards 
taming  barracks,  the  arsenal,  magazine,  and  military  established  himself  as  a  physician  in  Edinburgh.  Har- 
storehouses,  are  built  on  the  north*  east  point  of  the  island,  ing  had  occasion  to  devote  his  attention  to  ethics,  he  was 
Tbe  pier,  for  landing  and  shipping  goods,  is  large,  and  made  joint  professor  of  moral  philosophy  with  Mr.  Scott, 
'  is  supplied  with  fresh  water  in  pipes.  Ship-building  in  March  1734  ;  and,  after  the  death  of  his  colleague, 
baa  been  carried  on  here  to  a  considerable  extent :  a  he  discharged  the  duties  of  that  office,  along  with  those 
frigate,  a  ship  of  800  tons,  and  various  others  of  infe-  of  the  medical  profession,  till  1742,  when  on  the  re- 
rior  size,  having  been  built.  commendation  of  Dr.  Stevenson,  he  was  nominated 

The  country  shins  bound  eastwards,  generally  touch    physician  to  the  Earl  of  Stair,  who  was  then  at  the 
here  to  refresh  ana  trade.    The  East  India  Company's    head  of  the  British  army.    In  the  autumn  of  the  same 
sbips  for  China  likewise  touch  here,  tod  load  great    year  he  was  chosen  physician  to  the  military  hospital 
quantities  of  tin,  canes,  rattans,  sago,  pepper,  betel  nut,    in  Flanders ;  but  he  still  retained  his  professorship,  the 
hiche  de  mar,  birds'  nests,  &c.  for  the  China  market,    duties  of  which  were  discharged  by  a  substitute. 
The  whole  trade,  indeed*  of  the  straits  of  Malacca  and    *  Having  accompanied  our  army  to  Flanders,  during 
'the  adjacent  islands  now  centres  in  this  small  island*       the  Campaign  of  1744,  his  diligence  and  talents  were 
The  goods  imported  from  Europe  are,  anchors,  cut-    so  conspicuous,  that  the  Duke  of  Cumberland  appoint- 
lery,  fire-arms,  nails,  tin  ware,  patent  shot,  sheet- lead,    ed  him  physician-general  to  his  Majesty's  forces  in  the 
sheet-copper,  iron,  cables,  canvass,  cloth,  glass  ware,  ho-    Low  Countries,  and  also  physician  to  the  royal  hospi- 
siery,  musical  instruments,  watches,  malt  liquors,  wines,    talf.    On  the  91st  October,  1745,  he  was  elected  a) 
&c    In  1807-1608,  the  value  of  the  imports  from  Eng-    fellow  of  the  Royal  Society ;  and  in  the  same  year  be 
land  was  £76,000,  and  in  1809-1810,  £38,258.    The    was  recalled  from  Flanders  to  attend  the  army  sent  to 
imports  from  Bengal  are  opium,  grain,  and  piece  goods ;    Scotland.    He  accordingly  accompanied  the  Duke  of 
from  the  coast  of  Coromandel,  salt,  tobacco,  punjam    Cumberland  in  1746,  and  continued  with  the  army  in 
cloths,  coir  rope,  and  yarn ;  from  Bombay  and  tne  Ma-    Scotland  till  the  dispersion  of  the  Highlanders  at  Cullo- 
Isbar  coast,  cotton,  salt,  red  wood,  sandal  wood,  Surat   den  permitted  their  return  to  England.    His  services 
piece  goods  ;  from  Borneo,  gold  dust,  sago,  and  black    were  again  required  abroad,  and  in  1747  and  1748  he 
•wood;  from  Chins,  tea,  sugar,  lustrings,  china  ware,  and    attended  the  British  army ;  but  after  the  peace  of  Aif« 
ell  articles  required  by  the  Chinese  settlers.    A  great    Ifr-Chapeile,  he  returned  to  England  in  1748. 
'  proportion  of  tbe  exports  from  this  island  consists  of       Being  again  settled  in  London  as  a  medical  practl- 
articles  imported.    In  1807-1808,  the  woollens  im-    tioner,  Dr.  Pringle  devoted  himself  to  the  studies  of 
ported  into  this  island  amounted  to  £46,783.  his  profession.     In  the  year  1747,  the  Duke  of  Cum- 

This  island  was  granted,  in  1785,  to  Captain  Light,  berland  appointed  him  nis  physician  hi  ordinary ;  and 
rf*  country  ship,  by  the  King  of  Queda,  as  a  marriage  in  1750  he  published  hi|  Observations  on  the  CM 
potion  with  bis  daughter.    Captain  Light  transferred   or  Hospitd  Finer. 
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The  first  paper  which  Dr.'Pringle  communicated  ta 
the  Royal  Society,  was  his  Experiments  on  Substances 
resisting  Putrefaction,  which  appeared  in  the  Transaction* 
for  1750/  and  which  were  reprinted  in  his  Observa- 
tions on  the  Diseases  of  the  Army,  which  appeared  in 
1 752,  and  were  translated  into  several  languages.  These 
experiments  were  considered  of  sufficient  importance  to 
entitle  their  author  to  Sir  Godfrey  Copley's  gold  medal. 
In  the  PhiL  Trans,  for  1753,  he  published  his  Account 
of  several  persons  seized  with  the  Gaol  Fever  by  working 
m  Newgate  i\  and  in  the  same  year  he  communicated 
A  remarkable  case  of  Fragility,  Flexibility,  and  Dissolu- 
tion of  the  Bones.%     The  next  paper  of  any  importance 
which  our  author  published,  was  a  collection  of  Several 
Accounts  of  the  Fiery  Meteor,  which  appeared  on  the 
ZQlhNov.  1758,1)  which  was  followed  by  Remarks  on 
the  several  Accounts  of  the  Fiery  Meteor,  and  other  such 
Bodies.  § 

In  the  year  1753,  Dr.  Pringle  married  the  second 
daughter  of  Dr.  Oliver  of  Bath ;  but  he  had  the  mis- 
fortune of  being  a  widower  in  three  years.  After  the 
war  which  commenced  in  1755,  Dr.  Pringle  attended 
the  camps  in  England  for  three  years;  but  in  1758,  he 
quitted  the  service  entirely,  and  was  in  the  same  year 
.admitted  a  licentiate  of  the  College  of  Physicians. 

On  the  accession  of  George  III.  .Dr.  Pringle  was 
nominated  physician  to  the  queen's  household  in  1761 ; 
and  in  17oS,  physician  extraordinary  to  the  queen. 
In  the  same  year  he  was  elected  a  fellow  of  the  Royal 
College  of  Physicians ;  and  he  succeeded  Dr.  Wollas- 
ton  in  1764,  as  physician  in  ordinary  to  the  queen. 
In  1766,  the  dignity  of  a  baronet  of  Great  Britain  was 
conferred  upon  Trim. 

t  The  honours  which  were  thus  crowding  upon  him 
from  every  quarter,  were  completed  by  his  election  to 
the  presidency  of  the  Royal  Society,  on  the  death  of 
James  West,  Esq.  The  satisfaction  which  he  gave  in 
'this  dignified  capacity,  has  been  -  so  much  spoken  of, 
.and  excited  so  much  interest,  that  we  shall  lav  before 
our  readers  the  account  of  his  presidency,  which  has 
been  drawn  up  by  the  late  Dr.  Charles  Hutton. 

"  He  happily  also  struck  out  a  new  way  to  distinc- 
tion and  usefulness,  by  the  discourses  which  were  de- 
livered by  him,  on  the  annual  assignment  of  Sir  Godfrey 
Copley's  medal.  This  gentleman  had  originally  be- 
queathed five  guineas,  to  be  given  at  each  anniversary 
meeting  of  the  Royal  Society,  by  the  determination  of 
[the  president  and  council,  to  the  person  who  should  be 
the  author  of  the  best  paper  of  experimental  observe- 
.  tiona  for  the  year.  In  process  of  time,  this  pecuniary 
.reward,  which  could  never  be  an  important  considera- 
tion to  a  man  of  an  enlarged  and  philosophical  mind, 
.however  narrow  his  circumstances  might  be,  was 
changed  into  the  more  liberal  form  of  a  gold  medal ; 
in  which  form  it  is  become  a  truly  honourable  mark  of 
distinction,  and  a  just  and  laudable  object  oi  ambition. 
Ho  doubt  it  was  always  usual  for  the  president,  on  the 
delivery  of  the  medal,  to  pay  some  compliment  to  the 
gentleman  on  whom  it  was  bestowed  ;  but  the  custom 
of  making  a  set  speech  on  the  occasion,  and  of  entering 
into  the  history  of  that  part  of  philosophy  to  which  the 
experiments,  or,  the  subject  of  the  paper  related,  was 
first  introduced  by  Martin  Folkes,  Esq..  The  dis- 
courses, however,  which  he  and  his  successors  delivered, 
were  very  short,  and  were  only  inserted  in  the  minute 


books  of  the  Society.    None  of  them  had  ever  been 
printed  before  Sir  John  Pringle  waa  raised  to  the  chair. 
The  first  speech  that  was  made  by  him  being  much 
more  elaborate  and  extended  than  usual,  the  publica- 
tion of  it  was  desired ;  and  with  this  request,  it  is  said, 
he  was  the  more  ready  to  comply,  as  an  absurd  account 
of  what  he -had  delivered  had  appeared- in  a  newspaper. 
Sir  John  was  very  happy  in  the  subject  of  his  first  dis- 
course.   The  discoveries  in  magnetism  and  electricity 
had  been  succeeded  by  the  inquiries  into  the  various 
species  of  air.     In  these  inquiries,  Dr.  Priestley,  who 
had  already  greatly  distinguished .  himself  by  his  elec- 
trical experiments,  and  his  other  philosophical  pursuits 
and  labours,  took  the  principal  lead.    A  paper  of  his, 
entitled,  Observations  on  different  Kinds  of  Air,  having 
been  read  before  the  Society  in  March,  1772,  was  ad- 
judged to  be  deserving  of  the  gold  medal;  and  Sir 
John  Pringle  embraced  with  pleasure  the  occasion  ef 
celebrating  the  important  communications  of  his  friend, 
,and  of  relating  with  accuracy  and  fidelity  what  had 
previously  been  discovered  upon  the  subject 

"  It  was  not  intended,  we  believe,  when  Sir  John's 
first. speech  waa  printed,  that  the  example  should  be 
followed ;  but  the  second  discourse  was  so  well  received 
(  by  the  Society,  that  the  publication  of  it  waa  unani- 
mously requested.  Both  the  discourse  itself,-  and  the 
subject  on  which  it  was  delivered,  merited  such  a  dis- 
tinction. The  composition  of  the  second  speech  ia  evi- 
dently superior  to  thai  of  the  former  one ;  Sir  John 
having  probably  been  animated  by  the  favourable  re- 
ception of  his  first  effort.  His  account  of  the  Torpedo, 
and  of  Mr.  Walsh's  ingenious  and  admirable  experi- 
ments relative  to  the  electrical  properties  of  that  extra* 
ordinary  fish,  is  singularly  curious.  The  whole  dis- 
course abounds  with  ancient  and  modern  learning,  and 
exhibits  the  worthy  president's  knowledge  in  natural 
history,  as  well  as  in  medicine,  to  great  advantage. 

*'.  The  third  time  that  he  was  called  upon  to  display 
his  abilities  at  the  delivery  of  the  annual  medal,  was 
on  a  very  beautiful  and  important  occasion.  This  was 
no  less  than  Mr.  (now  Dr.)  Maskelyne's  successful  at- 
tempt completely  to  establish  Newton's  system  of  the 
universe,  by  his  Observations  made  on  the  Mountain 
Schehallien,  for  Jinding  its  Attraction*  Sir  John  laid 
hold  of  this  opportunity  to  give  a  perspicuous  and  ac- 
curate relation  of  the  several  nypotheses  of  the  ancients, 
with  regard  to  the  revolutions  of  the  heavenly  bodies, 
and  of  the  noble  discoveries  with  which  Copernicus  en* 
..  riched  the  astronomical  world.    He  then  traces  the  pro- 

fress  of  the  grand  principle  of  gravitation  down  to  Sir 
saac'8  illustrious  confirmation  of  it ;  to  which  he  adds 
a  concise  account  of  Messrs.  fiouguer's  and  Conds- 
mine's  experiment  at  Chimboraco,  and  of  Mr.  Maske- 
lyne's at  Schehallien.  If  any  .doubts  still  remained 
with  respect  to  the  truth  of  the  Newtonian  system, 
they  were  now  completely  removed.    .     . 

"  Sir  John  Pringle  had  reason  to  be  peculiarly  satis- 
fied with  the  subject  of  his  fourth  discourse ;  that  sub- 
ject being  perfectly  congenial  to  bis  disposition  and 
studies.  His  own  life  bad  been  much  employed  in 
pointing  out  the  means  which  tended  not  only  to  cure, 
but  to  prevent  the  diseases  of  mankind  ;  and  it  is  pro- 
bable, from  his  intimate  friendship  with  Captain  Cook, 
that  he  might  suggest  to  that  sagacious  commander 
some  of  the  rules  which  he  followed,  in  order  to  pre- 
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•  PhiL  Trant.  vol  xlvl  p.  480,  525,  «hU50. 
I  Id.  toL  li.  p.  218. 
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serve  the  health  of  the  crew  of  his  'ship,  during  his  He  was  also,  in  1774,  appointed  physician  extraordi- 

voyage  round  the  world.    Whether  this  Was  the- case,  nary  to  the  kitty?. 

or  whether  the  method  pursued  by  the  captain  to  attain  "  It  was  at  rather  a  late  period  of  life  when  Sir  John 

so  salutary  an  end,  was  the  result  alone  of- his  own  re*  Pringle  was  chosen  to  be  president  of  the  Royal  So- 

fiections,  the  success  of  it  was  astonishing;  and  this  ciety,  being  then  §5  years  of  age.    Considering  there* 

celebrated  voyager  seemed  weNentitled  to  every  honour  fore  the  great  attention-  that  was  paid  by  him  to  the 


Prinsle, 
SirJuHn. 


which  could  be  bestowed.  To  him  the  Society  as- 
signed their  gold  medal ;  but  he  was  not  present  to 
receive  the  honour.  He  was  gone  out  upon  the  voy- 
age from  which  he  never  returned.  In  this  last  voy- 
age he  continued  equally  successful  in  maintaining  the 
health  of  his  men.  ' 

"  The  learned  president,  in  his  fifth  annual  disser- 
tation, had  an,  opportunity  of  displaying  his  knowledge 
in  a  way  in  which  it  had  not  hitherto  appeared.  The 
discourse  took  its  rise  from  the  adjudication  of  the 
prize  medal  to  Mr*  Mudge,  then  an  eminent  surgeon 
at  Plymouth,  on  account  of  his  valuable  paper,  contain- 
ing Directions  fur  making  the-  best  Composition  for  the 
Metals  of  Reflecting  Telescopes,  together  with  6  Descrip- 


various  and  important  duties  of  his  office,  and  the  great 
pains  he  took  in  the  preparation  of  his  discourses,  it 
was  natural  to  expect  that  the  burthen  of  hia  honourable 
station  should  grow  heavy  upon  him  in  a  course  of 
time.  This  burthen,  though  not  increased  by  any  great 
addition  to  his  life,  for  he  was  only  six  years  president, 
Was  somewhat  augmented  by  the  accident  of  a  fall  in 
the  area  in  the  back  part  of  hiS'house,  from  which  he 
received  some  hurt.  From  these  circumstances  some 
persons  have  affected  to  account  for  his  resigning  the 
chair  at  the  time  when  he  did.  But  Sir  John  Pringle 
was  naturally  of  a  strong  and  robust  frame  and  consti- 
tion,  and  had  a  fair  prospect  of  being  well  able  to  dis- 
charge the  duties  of  his  situation  for  many  years  to 


tion  of  the  Process  for  Grinding,  Polishing,  and  giving    come,  had  his  spirits  not  been  broken  by  the  most  cruel 
the  oreat  Speculum  the  true  Parabolic  form.    Sir  John    harassings  and  baitings  in  his  office.     His  resolution  to 


hath  accurately  related  a  variety  of  particulars,  con- 
cerning the  invention  of  reflecting  telescopes,  the  sub- 
sequent improvements  of  these  instruments,  and  the 
state  in  which  Mr.  Madge  found  them,  when  he  first 
set  about  working  them  to  a  greater  perfection,  till*  he 
had  truly  realized  the  expectation  of  Newton,  who, 


quit  the  chair  arose  from  the  disputes  introduced  into 
toe  Society,  concerning  the  question,  whether  pointed 
or  blunted  electrical  conductors  are  the  most  efficacious 
in  preserving  buildings  from  the  pernicious  effects  of 
lightning,  and  from  the  cruel  circumstances  attending 
those  disputes.    These  drove  him  from  the  chair.  Such 


above  an  hundred  years  ago,  presaged  that  the  public  kof  those  circumstances  as  were  open  and  manifest  to 


would  one  day  possess  a  parabolic  speculum,  not  ac- 
complished by  mathematical  rules,  but  by  mechanical 
devices.  *  ' 

"  Sir  John  Pringle's  sixth  and  last  discourse,  to  which 
he  was  led  by  the  assignment  of  the  gold  medal  to  my- 


everv  one,  were  even  of  themselves  perhaps  quite  suffi- 
cient to  drive  him  to  that  resolution.  But  there  were 
yet  others  of  a  more  private  nature,  which  operated 
still  more  powerfully  and  directly  to  produce  that 
event ;  which  may  probably  hereafter  be  laid  before 


self,  on  account  of  my  paper,  entitled,  The  Force  of   the  public,  when  I  snail  give  to  them  the  history  of  the 


most  material  transactions  of  the  Royal  Society ;  espe- 
cially those  of  the  last  twenty-two  yean,  which  [.have 
from  time  to '  time  composed  and  prejtared  with  that. 
view. 

is  intention  of  resigning,  however,  was  disagree- 


fred  Gunpowder,  and  the  Initial  Velocity  of  Cannon  Bails, 
determined  by  Experiments,  was  on  the  theory  of  gun- 
nery.   Though  Sir  John  had  so  long  attended  the  ar- 
my, this  was  probably  a  subject  to  which  he  had  here-  - 
tofore  paid  very  little  attention.    We  cannot,  however, ' 

help  admiring  with  what  perspicuity  and*  judgment 'he  able  to  his  friends,  and  the  most  distinguished  members- 
hath  stated  the  progress  that  was  made,  from  time  to  of  the  Society,  who  were  many  of  them  perhaps  igno- 
time,  in  the  knowledge  of  projectiles,  and  the  scientific'  rant  of  the  true  motive  for  it.    Accordingly,  they  ear- 

.  perfection  to  which  it  has  been  said  to  be  .carried  in  neatly  solicited  him  to  continue  in  the  chair ;  but,  his 
my  paper.  As  Sir  John  Pringle  was  not  one  of  those  resolution^ being  fixed,  he  resigned  it  at  the  anniver- 
who  delighted  in  war,  and  in  the  shedding  of  human  '  sary  meeting  in  1778,  immediately  on  delivering  the 
blood,  he  was  happy  in  being  able  to  show  that  even 
the  study  of  artillery  might  be  useful  to  mankind ;  and, 
therefore,  this  is  a  topic  which  he  hath  not  forgotten 
to  mention.     Here  ended  our  author's  discourses  upon 


medal, !  at  the  conclusion  of  his  speech, 
above."  • 

The-  lfete  Sir  Joseph  Banks  succeeded  Sir  John 
Pringle  in  this  high  office,  and  continued  during  his 


the  delivery  of  Sir  Godfrey  Copley's  "medal,  and  his  lorfgand  active  life  to  discharge  its  important  duties, 
presidency  over  the  Royal  Society  at  the  same  time  ;        In 'consequence  of  the  declining  state  of  his  heakh, 

the  delivering  that  medal  into  my  hand  being  the  last  Sir  John  undertook  a  journey  to  Scotland,  and  he 

t  office  he  ever  performed  in  that  capacity ;  a  ceremony  spent  the  summer  of  1780  and  1784  in  •  Edinburgh, 

which  was  attended  by  a  greater  number  of  the  mem-  During  this  visit  he-  presented  to  the  Royal' College 

hers  than  had  ever  met  together  before  upon  any  other  of  Physicians  of  that  city,  Ten  Folio  volumes  of  Medi- 

■  occasion.    Had  he  beeri  permitted  to  preside  longer  in'  cat  and  Physical  Observations^  in  MS*  on  the  condition 

.  that  chair,  he  would  doubtless  have  found*  other  occa-  that  they,  should  neither  be  published  nor  lent  out  of 

siohs  of  displaying  his  acquaintance  with  the  history  the  library  of  the  college. 

of  philosophy.  '  But  the  opportunities  which  he  had  of       On  his  return  to  London  he  continued^  in  a  weak: 

signalising  himself  in  this  respect  were  important  in  state  of  health  till  the  18th  of  January,  1782,  when  he 

themselves,  happily  varied,  and  SufileiemVto  gain  him*  died  in  the  75th  year  of  hia  age.     He- was  interred  in 

a  solid  and  lasting  reputation.  St.  James's  church,  and  a  monument  was  erected  to 

"  Several  marks  of  literary  distinction,  as  we '  have  his  memory  in  Westminster  abbey,  by  his  nephew  and. 

already  seen,  had  been  conferred  upon  Sir  John  Prin-  heir  Sir  James  Pringle,  Bart,  pf  StitcheL    For  farther 

gn)  befisre  he  was  raised  to  the  president's  chair.    But  particulars  respecting  this  eminent  individual,  see  Br. 

•far  that  event  they  were  bestowed  upon  bimin  great  Kippis's  Life  of  Sir  John  Pringle,  prefixed  to  his  six. 

.  ajjwnda*nce, •  having  been  elected  a  member  x>f  almost  discourses;  and  Dr.  Hutton's  elaborate  memoir  of  hife 

•B  the  literary  societies  and  institutions  in  Europe.  \&tin  the  MatbemticalDictionary,  vol  ii.  p.  279*  > 

ft  ........  .* 
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Priming        PRINTING,  a  tetnA  susceptible  of  several  alight  supported  by  evidence  that  no  can  Aid-  inquirer  an  h 

J""   T.~    shades  of  meaning,  is  used  in  this  article  as  denoting  resist    The  first  celebrated  writer  who  (in  1588)  es-  «l 

sfloUioo.    tjje  art  tf  making  jnjpr^^ionjf  0f  figure*  characters,  poosed  the  cause  of  Laurentiu6>  was  Hadrian  Junius, 

•letters,  with  ink,  upon  paper,  vellum,  or  any  similar  an  author  of  authenticity,  whose  narrative  is  given  on 

substance;  or,  in  other  words,  •  as  eipressing  that  me-  the  authority  of  .two  respectable  persons,  Nicobms 

chanical  process  by  which  any  piece  of  literary  com*  Galius,  and  Quirinus  Talesius.    Talesius,  sananoeiuii 

position,  written  in  any  language  or  dialect,  is  con-  to  the  great  Erasmus,  and  a  very  eminent  citisen  of 

•  verted  into  a  book  by  means  of  types,  ink,  paper,  &&  Harlaem,   had   every  opportunity  of  acquiring  an 

-Printing  This  art,  though  unknown  in  Europe  till  towards  exact  knowledge  of  the  art  in  question,  as  he  was  ac- 

known  in     the  middle  of  the  fifteenth  century,  was  practised  in  qnainted  with  the  descendants  of  Laurentius,  and  as 

China  it  a  China  at  an  extremely  remote  period.    The 'Chinese  he  must  have  known  many  of  the  contemporaries  ana* 

very  early    mode  of  printing,   however,   as   explained    below,  *  friends  of  that  celebrated  individual.     Galius,  whs 

***"  'was  considerably  different  from  that  used  by  Euro-  was  the  teacher  of  Junius,  substantiates  his  account 

peans.    It  was  indeed  characterised  by  almost  insu-  by  the  testimony  of  Cornelius,  formerly  servant  to 

pevable  disadvantages.    Yet  that  country,  while  Eu~  Laurentius,  and  afterwards  bookbinder*  to  the  catae- 

•rope  was  involved  in  the  ignorance  and  barbarism  by  dral.    The  work  of  Junius,  satisfactory  as  it  is,  is  not 

which  the  middle  ages  were  distinguished,  had  the  however  unsupported  by  other  writers*     Mr.  Meer. 

^honour  of  exercising  an  art,  which  presupposes  no  man  of  Rotterdam,  in  particular,  who  has  followed 

mean  degree  of  refinement,  and  which,  more  than  any  him  in  the  same  line  of  investigation,  has  fuUy  corro- 

other  circumstance,  has  the  effect  of  promoting  the  borated  his  opinion;  and  from  the  many  important 

^progress  of  literature  and  liberal  knowledge.    At  what  facts  Mr.  Meerman  has  elicited,  and  from  the  sped- 

period  printing  was  invented  in  China,  it  is  impos*  mens  he  has  given  of  the  rude  typography  of  Lauren* 

sible  to  ascertain.    This  invention  has  been  ascribed  tius,  his  Origines  TyDOgranhicae  cannot  fail  to  interest 

"by  some  writers  to  an  age  prior  to  the  time  of  our  the  curious  reader.    Nor  no  these  writers  stand  alone. 

Saviour;  -  others-  have  referred  it  to  an  era  somewhat  The  claims  of  Laurentius  had  been  acquiesced  in  and 

less  remote;  but,  amid  the  diversity  of  opinion,  it  enforced,  even  before  the  time  of  Junius,  by  various 

seems  to  be  denied  by  none,  that  it  was  fully  establish-  writers,— by  Zurenus,  Coornhertius,  Pantaleon,  Guic 

ed  early  in  the  tenth  century ,— five  hundred  years  ere  ciardini,  Ulrig  Zell.    The  testimony  of  Zell  is  pecs* 

it  had,  in  the  slightest  -degree,  been  contemplated  in  liarly  valuable ;  for  though,  being  a  German,  he  mutt 

Europe.  have  felt  inclined  to  ascribe,  if  possible,  the  honour 

Invention        But  printing,,  though  thus  early  known  in  China,  of  this  invention  to  Mentx,  he  yet  had  the  candour  to 

in  Europe,   was  not  introduced  thence  into  Europe.    The  feuro-  give  his  opinion  in  favour  of  Harlaem.    From  the 

peans  had  the  honour  of  inventing  this  art  for  them-  foregoing  statements,'  and  various  others  aa  satirfac- 

selves,  ere  the  passage  to  the  East  by  the  Cape  of  Good  tory  mignt  be  adduced,  it  is  extremely  probable,  if  not 

Hope  was  discovered,  and  of  course  ere  they  had  any  absolutely  certain,  that  Laurentius  of  Harlaem  had 

knowledge  even  of  the  existence  of  that  distant  country,  the  honour  of  being  the  inventor  of  that  art,  the  oil* 

This  fact  none  hat  ventured  to  call  m  -question ;  but  tory  of  which  we  are  endeavouring  to  trace,  and  which 

.the  circumstances  connected  with  (he  origin  of  print-  baa  been  productive  of  incalculable  advantages  to  man- 

ing  in  Europe  cannot  be  so  satisfactorily  explained.  Jund.     * 

Claimed  by  Three  cities*  flanlaem,  Menu,  and  Strasburg,  have       Inventions,  fraught  with  the  most  important  come* 

ffareeciUe*  severally  laid  -claim  to  this  distinction.    Each  of  thorn  quences  to  the  world,  have  as  often  been  the  result  of 

can  produce  a  greater  or  less  body  of  evidence  ?  but .  accident  as  of  ingenuity.    This  remark  ia  applicable 

which  of  them  is  supported  in  the  most  conclusive  with  peculiar  emphasis  to  the  art  which  we  are  now 

manner,  it  has  not  hitherto  been  found  very  easy  to  contemplating.    "  Laurentius,"  says  Junius,  "  walk* 

determine.     Our  opinion  is  decidedly  in  favour  of  ing  in  a  wood  near  the  city,  began  at  first  to  cut  some 

Harlaem;  yet  it  must  not  be  denied  that  the  cause  of  letters  upon  the  rhind  of  a  beech-tree  ;  which,  for 

the  other  two  cities  respectively  have  been  warmly  fancy's  sake,  being  impressed  on  paper,  he  orinted 

espoused  by  various  distinguished  writers,  and  that  one  or  two  lines  as  a  specimen  for  nis  grandchildren 

one  of  them,  (Mem*)  if  not  entitled  to  the  honour  of  to  follow.    This  having  happily  succeeded,  he  medi- 

the  invention*  contributed  not  a  little  to  the  progress  tate4  greater  things  (aa  be  was  a  man  of  ingenuity  and 

and  perfection  of  the  art.    In  the  present  article,  we  judgment;)    and   first   of  all   with    his    son-in-law, 

shall  state  impartially  the  prominent  facta  in  support  Thomas  Peter,  invented  a  more  glutinous  writing  ink, 

of  the  different  places,  without  bringing  forward  all  because  he  found  the  common  ink  sunk  and  spread; 

the  minute  and  frivolous  statements,  and  objections  and  then  formed  whole  pages  of  wood,  with  letter* 

with  which  this  investigation  has  been  needlessly  en-  cut  upon  them ;  of  which  sort  I  nave,"  continues  Ju* 

cumbered.  nius,  "  aeen   some  essays  in  an  anonymous  work, 

Claims  of        The  claims  of  Harlaem  deserve  to  be  first  consider,  printed  only  on  one  aide,  entitled  Speculum  Nasi** 

Harlaem.    ed.     That  Laurentius  Coster  of  that  city  (so  called  Salutis;  in  which  it  is  remarkable,  that  in  the  infancy 

from  his  father's  holding  the  office  of  Custos  of  the  of  printing,  (as  nothing  is  complete  at  its  first  inveo- 

eathsdraJ)  waa  the  inventor  of  the  art  of  printing,  is  tion)  the  back  sides  of  the  pages  were  pasted  together 


+  The  Cbfoeae  made  of  printing,  which  has  undergone  no  essential  alteration  from  the  moat  distant  period*  waa  aa  fellows :  They  <■** 
Blacks  of  wood,  fimu  date,  and  sjnooth,  of  the  siseand  farm  of  the  page  they  mean  to  print ;  on  the  one  aide,  they  glue  a  paper,  on  ***■ 
tome  able  penman  delineates  the  necessary  letters  and  character! ;  the  wood  in  tbia  state  u  put  into  the  hands  of  a  sculptor,  who,  ^°*2 
with  the  proper  instruments  the  outlines  of  the  characters  inscribed  on  the  paper,  jcuts  them  out  in  relievo ;  the^paper  ia  then  geoUy  rebaal 
eff;  and  the  engraved  tablet,  thus  prepared,  is  that  by  which  their  printing  is  executed.  Of  this  plan,  the  disadvantage*  are  a***** 
There  must  be  aa  many  blocks  as  there  are  pages  in  a  book;  these  blocks  arc  not  of  the  least  use  in  printing  any  other  works  a  and,  tew** 
the  process  is  extremely  tedious  and  expensive.  In  exposition  to  these  diai^aatagee,  however,  u^  Chinese*  it  may  be  mentioned;  rsaww 
no  corrector  of  the  press;  their  book's  are  oncornsnonly  accurate  *nd  betwiiAil;  arid  they  ait  act  required  to  throw  off  a  whole  sdinssS 
once,  but  as  they  require  them.  JTbeir  paper  and  ink,  however,  being  bad,  their  books  aeon  decay!  and  nothing  that  deserves  theses** 
aa  old  book  eta  be  found  ia  ail 
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.  that  they  might  not  by  their  nakedness  betray  their    occupies  a  prominent  place  in  the  annals  of  typoffro-   Printine; 

•  deft>? tnity  *  phy.  Geinsfleiseh,  on  his  arrival  m  Menta,  lost  no  time 

At  what  period  printing  was  thus  accidentally  in-  in  availing  himself  of  the  implements  he  had  so  dis~ 
Tented  has  not  been  erectly  ascertained.  Laurentius  honourably  brought  along  with  him;  far  in  1442,  with, 
died  in  1*40.  He  published  the  Speculum  Nottrae  Sa-  in  two  years  from  the  time  he  absconded  from  Harlaern 
luiis,  as  stated  above,  and  two  editions  of  Donatus;  and  he  published  two  little  works,  the  Doctrinale  of  Alex- 
the  •«  specimen"*  mentioned  in  the  foregoing  extract  ander  GaUds,  and  the  Tracts  of  Peter  of  Spam,  whichr 
has  been  discovered  to  be  a  Horarium,  containing  the  being  both  used  as  school-books,  met,  it  ds  probable  * 
letters  of  the  alphabet,  the  Lord's  prayer,  the  Apostles'    with  %  rapid  sale.  * ' 

creed,  and  three  short  prayers,  in  all  only  eight  paces.        But  Geinsfleisch,  long  a  servant,  had  not,  as  may  be 
These  works,  considering  the  difficulties  Laurentius  had    supposed,  wealth  sufficient  to  carry  on  bis  profession 
toencounter,and  that  they  were  all  printed  with  separate    to  any  great  extent ;  the  profession,  however  was  ho*- 
wooden  types  fastened  together  with  thread,  most  have    nourable,  and  promised  to  become  so  lucrative    that  a 
required  years  in  the  execution;  and  it  has  thus  been '  person  of  the  name  of  John  Faust,  a  wealthy  citizen  wil-. 
conjectured  that  the  invention  took  place  about  or  soon    ling  to  advance  money,  acquired  a  share  of  the  business 
after  1480.     Laurentiur,  however,  though  we  allow    in  1443.     Meidenbachius,  and  others,  were  also  about 
him  tjie  hononr  of  the  invention,  cannot  be  regarded    the  same  time  admitted  as  partners ;  and  in  1444  Gut- 
as  having  brought  the  art  to  any  high  degree  of  im-    temberg,  of  whom  we  shall  soon  speak  more  fully,  sun-' 
provement.*    On  the  contrary,  the  few  works  which    posed  to  be  the  brother  of  Geinsfleisch,  removed  thither 
he  printed,  »e  remarkable  only  for  rudeness  and  in-    from  Strasburg,  where  he  had  long  resided.     Gems- 
elegance.    The  pages  aire  not  numbered ;  there  are  no    fleiach  being  thus  patronised  and  supported,  an  improve- 
divisions  at  the  end  of  lines ;  no  direction-words ;  and    ment  was  made  in  the  art  of  printing  which  has  con- 
in  the  Horaritnn,  hi*  most  clumsy  performance,  there    ferred  immortality  on  those  by  whom  it  was  effected* 
is  no  punctuation  ;  the  lines  are  uneven ;  and  the  pages    and  which,  m  point  of  utility,  is  inferior  only  to  the  - 
sre  not  -always  of  the  same  size  or  shape.    Engravings    original  invention*    The  insufficiency  of  wooden  types  ' 
of  this  rude  typography  may  be  found,  as  already  men-    particularly  their  want  of  durability,  must  have  been 
tioned,  in  the  celebrated  work  of  Meerman,  to  which    deeply  felt.  With  such  materials,  indeed,  printing  must  - 
*e  beg  lesve  particularly  to  refer.  :  have  been  an  extremely  tedious,  clumsy,  and  expensive* 

The  city  of  Mentz,  which  nekt  demands  our  atten-'  operation;  and  Geinsfleiscb,with  bis  brother  Guttemberg,. 
tion,  can  lay  no  claim,  if  the  above  reasoning  be  cor-    thus  instigated  to  attempt  improvements,  had  the  mem 
rect,  to  the  invention  of  printing.   This  distinction,  in-    of  being  the  first  that  devised  and  used  cut  metal  types, 
deed,  can  with  no  degree  of  plausibility  be  attributed    This  was  a  moat  important  step  in  the  progress  of  the 
to  any  other  place  than-  to  Harlaem.     But  it  most  not    art,— and  something  far  greater  than  bad  yet  been  ac-  • 
be  denied  that  Mesita  made  many-  important  improve-    cempliahed  might  now  be  expected.    While  these  me- 
menu  m  the  art :  though  it  must,  at  the  same  time,  be    tal  type*  were  preparing,  a  task  of  no  ordinary  labour, 
confessed  that  the  knowledge  of  it  was  transferred  thi-    several  small  hooks,  chiefly  lor  the  use  of  schools,  issued 
ther  in  a  way  that  reflects  honour  neither  on  the  city,    from  the  Menu  press ;  and  the  first  result  of  the  new 
nor  on  the  person  by  whom  that  knowledge  was  intro-    invention  was  an  edition  off  the  Bible,  which,  taking 
duced.     Ments  is  indebted  for  the  introduction   of.  seven  or  eight  years  to  execute*  was  published  in  1450 
printing,  not  to  the  ingenuity  of  any  of  her  citizens,    and  which,  for  accuracy  and  beauty,  would  do  honour- 
but  to  the  knavery  of  one  of  the  servants  of  Lauren-    to  the  art  at  any  stage  of  its  history. f  » 
ties,  who)  emulous  of  the  honour  which,  on  account       A  revolution  now  took  place  (1445)  in  the  printing 
of  this  invention,  his  master  enjoyed,  and  toe  wealth    establishment  at  Ments.    The  partnership   was  d&-  • 
which  his  new  profession  promised  to  yield  him,  on    solved*   Geinsfieisch,  now  dim-lighted  with  age,  seem* 
Christmas  eve,  when  Laurentius  and  his  family  were-  to  have  retired  from  business,  though  he  survived  till* 
engaged  in  the  exercises  of  religion,  basely  stole  the    1462.    A  new  partnership  was  formed  between  Faust 
types,  and  all  the  necessary  apparatus,  and,  with  an    and  Guttemberg,  which,  however,  from  some  misunder- 
sccomplice,  after  visiting  Amsterdam  and  Cologne,    standing,  waa  soon  terminated ;  and  Faust,  with  Peter 
tttued  at  Menu  in  the  capacity  of  a  printer.   Who  this    ScboeSer,  a  native  of  Gensbeiro,  whether  as  a  partner 
dishonest  servant  waa,  has  been  a  question  much  agi-  -  or  assistant  is  not  well  known,:  continued  to  carry  on 
toted.   That  his  name  was  John,  has  been  allowed,  the  business.    In  1457  an  odition  of  the  Psalter  wa»« 
by  all  writers,  and  Mr.  Meerman  seems  to  have  at  last    published  by  them,  remarkable  for  its  elegance,  but 
ascertained  that  it  was  John  Geinsfleisch,  probably  a    chiefly  distinguished  as  the  first  book  printed  with  a  < 
native  of  Menta,  who,  both  on  account  of  his  knavery    dole.    From  this  time,  however,  not  only  were  the  • 
to  his  master,  and  his  subsequent  eminence  as  a  printer,    dates  given,  hut  the  name  of  the  printer,  and  the  townv 

•  I*wentros,  who  at  die  time  of  bis  death  h  supposed  to  have  been  seventy  yearn  of  age,  was  ttf  oceeded  at  a  printer  either  by  Thomss 
™<r,  hit  son-in-law,  married  to  hU  only  daughter  .Lucia,  or  by  their  chttetan  Peter*  AndsBw*  and  Thomas.  Wast  works  they  primed 
cvo*be  exactly  determined,  as  they  prefixed  to  their  books  neither  fete  nor  names*  They  ere,  however,  known  to  hare  «iff?w»edt  with  others 
'petotd  by  Afr*  Mecrmaa,  various  editions  of  the  Donatus  and,  Speculum*  of  which  many  copies  yet  remain*  The  last  book  they  are  said 
to  have  printed,  waa  an  edition  of  the  works  of  Thomas  a  Kempis,  in  1472 ;  soon  after  which  period,  having  disposed  of  all  their  mate- 
™*»  tay  relinquished  the  profession.  They  did  not  attain  to  great  eminence ;  for  though  their  works  are  executed  in  a  style  consider*, 
wy  more  elegant  than  those  of  laurentius,  they  made  use  of  nothing  but  separate  wooden  types ;  nor  do  they  seeni  ever  to  have  heard  of 
«e  important  improvements  in  the  art  accomplished  at  Ments;  Peter  sad  Andiew,  the  two  eldest,  grandsons  of  l/sarmthie,  perished  in 
w  dvU  wars  sf  l*0fc  • 

*t  h  wm  net  the  tost  enidon  of  this  Bible,  but  m^  1468,  copies  of  which  Psaet  sold  - 

*  u^  m  momtter*pi*'  The  price  be  at  tint  obtained  was  from  500  to  600  crowns,  though  he  was  afterwards  cWiged  to  be  content 
ll***l->  "^d  at  length  with  forty.  The  Parisians,  who  regarded  this  Bible  as  executed  by  magic,  and  who  were  not  till  some  time 
»W*e  period  in  question  acquainted  with  the  art  of  printing,  eterjed46ff  this  ignorant*,  by  producing  in  the  subsequent  century,  Henry, 
***n,  and  Henry  Stephens,  the  tnosttorne*  aad  celebrated  printers  that  hswa  wet  appeared  in  Koter»,»-fnee  by  whom  th^  progress*  of 


i60 


PR.INTI  N.G. 


Priming,  where  the  work  wis  executed  Guttemberg,  itmay  not 
be  improper  to  mention,  though  separated  from  Faust, 
did  not  remain  long  unemployed.  He  found  a  patron  in 
Conrad  Humery,  Syndic  of  Mentz,  through  whom 
he  opened  another  printing-office  hi  that  city,  from 
which  issued  several  elegant  works.  His  merits  ac- 
quired him  the  notice  and  friendship  of  the  Elector 
^dolphus,  from  whpm  he  received  a  pension  ;  and, 
after  a  life  of  great  activity  and  enterprise,  he  died  in 

.  In  the  art  of  printing,  however,  though  it  had  made 
great  progress,  an  important  improvement  was  yet  to 
be  made  ere  the  invention  could  be  regarded  as  com* 
plete.  And  Peter  SchoefFer,  of  whom  we  have  just 
spoken,  was  destined  to  have  the  honour  of  filling  up 
this  desideratum.  Naturally  ingenious  and  inquisitive, 
SchoefFer  discovered-,  after  repeated  trials,  that  the  let- 
ters might,  by  means  of  a  matrix,  be  cati,  instead  of 
being  cut.  Ere  he  revealed  this  discovery  to  any,  he 
privately  made  matrices  for  the  whole  alphabet,  and 
*t  when,'*  as  we  are  told,  "  he  showed  his  master  the 
letters  cast  from  these  matrices,  Faust  was  so  pleased 
with  the  contrivance,  that  he  promised  him  his  only 
daughter  in  marriage ;  a  promise  which  he  soon  after- 
wards performed/'  This  invaluable  discovery,  which 
was  made  about  1458,  forms  one  of  the  most  remark- 
able epochs  in  the  history  of  printing; 'and  so  much 
and  so  rapidly  did  it.  facilitate  the  art,  that  Schoef- 
fer,  before  his  death,  which  is  supposed  to  have  taken 
place  about  1492,  or  the  following  year,  printed  up- 
wards of  fifty  works.  Of  these  the  most  celebrated  are 
two  editions  of  Cicero  de  Cffidis,  some  copies  of  which 
are  yet  to  be  seen  in  our  public  libraries.  SchoefFer 
and  Faust  aeem  to  have  used  only  one  size  of  cast 
letters,  as  all  the  large  characters  in  the  body  of  their 
books,  and  at  the  top  of  the  pages,  were  made  from 
cut  types.  They  at  first  also  seem  to  have  printed 
on  vellum,  in  preference  to  paper,  a  practice  soon 
Uid  aside ;  and  a*  few'  copies-'  only  were  afterwards 
printed  on  vellum  as  curiosities,  or  fpr  the  purpose 
vot  being  brilliantly  illuminated.  * 

•  Such,  as  it  seems  to  us,  are  the  claims  which  Mentz 
possesses  to  the  invention  of  printing.    The  art  was 
first  known  and  practised  at  Harkem,  but  Laurentius 
and  his  family  made  use  of  nothing  but  wooden  types, 
and  the  books  which  Laurentius  printed,  though  not 
very  inaccurate,  are  clumsy   and  inelegant.     Mentz, 
therefore,  has  the  honour  of  bringing  the  art  to  perfec- 
tion.    It  discovered  and  introduced  the  advantages  of 
metal  types,  first  cut  and  then  cast,  and  is  inferior 
to  Hariaem  only  in    as  far  as  the  inventor  of  any 
art  is  superior  to  him  who  accomplishes  improvements 
on  what  is  already  known,  or  who  makes  it  more  easily 
applicable  and  usefuL    It  must  not  be  denied,  how- 
ever, that  in  the  edition. of  the  Psalter  published  in  > 
1457,  Faust  and  SchoefFer  assume  to  themselves  the 
merit  of  a  new  invention ;  but  this,  we  think,  has  re- 
ference only  to  metal  types,  as  they  themselves  very 
indirectly  allow  that  printing  had  been  before  known, 
and  that  they  had  merely  gained  an  important,  and 
previously  unknown  step,  in  the  progress  of  it    And 
it  is  extremely  improbable,  had  they  really  been  the 
original  inventors  of  the  art  in  question,  that  they 
would  have  delayed  urging  their  claims  to  this  distinc- 
tion (since  they  urged  them  at  all)  till  the  year  1457, 


since  they  might  have  done, so  with  wcjuftl,  «r  rather  ha] 
far  greater,  propriety  fifteen  years  before  that  period.  ^ 
•  The  claims  of  Strasburg  come  next  to  be  consider-  qw 
ed,-— a  task  by  no  means  difficult  to  perform.  Guttem-  £01 
berg,  who,  as  formerly  mentioned,  originally  resided 
at  Strasburg*  (where  his  ordinary  profession  was  that 
of  a  looking-glass  maker,  and  a  polisher  of  precious 
stones,)  and  who  afterwards  joined  his  brother  Gems- 
fieich  at  Mentz,  is  the  person  whom  Strasburg  holds 
out  as  the  inventor  of  printing.  It  has  been  supposed, 
that,  having  paid  a  visit  to  his  brother  at  Hariaem, 
Guttemberg,  in  this  way,  became  acquainted  with  the 
success  of  Laurentius,  and  that,  on  his  return  to  Stras- 
burg, he  exerted  his. utmost  ingenuity  to  put  into 
practice  the  knowledge  thus  obtained.  If  ow  far  this 
opinion  is  correct  cannot  now  be  established  ;  bu(  it  u 
distinctly  proved  by  Mr.  Meerman  that  all  his  efforts 
were  ineffectual,-*— a  fact  which,  were  it  evident  from 
nothing  else,  is  evident  from  the  circumstance  of  his 
afterwards  removing  to  Menu ;  for  had  he  been  esta- 
blished as  a  printer  in  Strasburg,  it  is  highly,  impro- 
bable he  would  have  left  a  place,  where  his  merits  must 
have  been  so  thoroughly  known,  and  where,  carrying 
on  business  on  his  own  account,  he  must  have  been  far 
more  successful  and  prosperous,  than  as  assistant  and 
partner  to  his  brother  at  Mentz.  Even  Wimphelio- 
gins,  the  earliest  writer  in  favour  of  Strasburg,  admits 
in  his  Epitome  Rerun*  Ger manor  urn,  that  the  art  of 
printing  was  found  jout  incomplete  by  Gutenberg,  and 
that  he  was  not  altogether  acquainted  with  it  till  he 
had  settled  at  Mentz.  And  what  is  indeed  a  stronger 
and  more  irrefragable  argument;  no  writers  who  sop- 
port  Guttemberg, ever  speak  of  any  book  printed  by 
him.  Nor,  indeed,  is  there  any  proof  of  a  single  vo» 
lume  printed  at  Strasburg  till  after  the  year  1463,  a 
period  when,  as  shall  soon  be  shown,  the  art  was  intro- 
duced into  most  of  the  principal  towns  in  Europe. 
Guttemberg.  it  may  be  mentioned,  was  a  man  of  inge- 
nuity and  talents,  but  a  fanciful  theorist  and  projector; 
and  his  speculations  had  been  so  absurd  or  unprofitable 
that,  on  his  removal  to  Mentz,  he  was  in  a  state  of  in* 
solvency,  and  was  obliged  to  dispose  of  his  little  pro- 
perty to  lessen  or  liquidate  his  debts. 

But  the  supporters  of  Strasburg,  convinced  that 
the  arguments  in  favour  of  Guttembergare  inconclusive, 
or  anxious  to  proclaim  the  praise  of  another  individual, 
have  brought  forward  another  candidate  for  the  honour. 
Metelius,  the  person  thus  distinguished,  was,  it  is  not 
denied,  the  first  that  was  established  in  that  city  as  a 
printer ;  but  whatever  assertions. may  have  been  made, 
there  is  no  proof  that  he  published  any  works  -  before 
1468  or  1463,  previously  to  which  date  the  art  had  not 
only  been  practised  twenty  years  at  Mentz,  but  had 
been  brought  to  a  high  state  of  improvement.  The 
claims  of  Metelius  are  supported  by  little  or  nothing  de- 
serving the  appellation  of  evidence.  These  claims  were 
first  published  to  the  world  by  Schottus,  a  grandson  of 
Metelius,  likewise  a  printer  at  Strasburg,  a  person  to 
whose  word,  in  such  a  case,  we  cannot  attach  the  most 
implicit  confidence,  and  who  rested  bis  opinion  on  the 
.circumstance  that  the  Emperor  Frederick'  III.  had 
granted  him,  as  the  descendant  of  the  inventor  of  print- 
ing, the  privilege  of  wearing  a  coat  of  arms,  descriptive 
of  his  honourable  descent.  This  assertion  is  totally 
false  and  unfounded.    The  art,  in  question,  soon  so 

a  ficbodfrr,  as  ptsvioodv  atsouonsd, diad  about  1462;  but  hew  long  Faust  lirad  is  unknown :  bis  death,  however,  must  have  tasai 
fhfls,  bafets  UU,  atat  last  tans  Schodftr,  bis  ssa-ia4ew,  was  ajetiaenbip  with  Conrad  Healif. 
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ug.  tained  the  most  illustrious  patsonage.  Gotternbergr  wis  Antwerp,  and  all  the  important  cities  of  the  Continent.    Printing, 

^made  a  ooonaellor  of  state  by  the  Elector  Adoiphus,  In  1490,  it  had  reached  Constantinople,  and,  according  "- nr-~ 

and  was  distinguished  by  an  annual  pension ;  the  Em-  to  Mr.  Palmer,  it  had  extended,  by  the  middle  of  next 

peror  Maximilian  secured  to  Schoeffer  the  exclusive  century,  to  Africa  and  America.     It  was  introduced 

right  of  printing  Livy ;  and  Frederick  III.,  instead  of  into  Russia  in  1560 ;  but,  from  the  most  illiberal  and 

conferring  exclusive  privileges  on  Metelius,  granted  mistaken  motives,  it  was  soon  suppressed  ;  nor  did  it, 

the  same  privileges  to  printers  in  every  part  of  his  do.  till  the  time  of  Catherine  II.,  experi<*jce,  in  that  coon*, 

minions.     <*  Typotjietis  scil.  aquilae,  typogranhis  au-  try,  any  favour  or  patronage.    Printing,  however,  soon 

tern  gryphi,  pede  altera  pilam  tinctoriam  unguibns  te-  found  its  way  even  into  countries  more  barbarous  and 

nentis,  scutum  donavit,  cum  aperta  galea  et  superim*  inhospitable  than  any  we  have  vet  considered  :  for  Mr. 

posita  ei  corona."-— An  old  chronicle  of  Strasburg  in  Bryant  (Observations  and  Inquiries  relating  to  various 

favour  of  Metelius  has  also  been  triumphantly  quoted,  parts  of  Ancient  History,  p.  277'*)  proves  that  a  work 

The  authority  of  this  paper,  however,   (at  best  but  written  by  a  native  of  Iceland  was  printed  in  {loia  in 

doubtful,)  has  been  completely  destroyed  by  the  contra-  that  island  so  early  as  1 6 12.    "  I. believe,"  says  he, 

ry'suthority  of  a  similar  document  at  Cologne,  as  well  "  it  is  the  farthest  north  of  any  place  Where  arts  and 

as  by  Whnphelingins  and  various  other  writers.  sciences  have  ever  resided.'9 

Such  are  the  claims  of  these  cities  to  the  invention  For  thirty  years  after  the  invention  of  printing,  the 
of  printing.     We  have  investigated  their  several  pre-  uniform  character  was  the  old  Gothic  or  German, 
tensions  to  this  honour,  with  the  most  rigid  impar-  whence  our  black  was  afterwards  derived.    The  /fa- 
tiality.    And  from  the  discussions  in  which  we  have  man  type,  as  now  used,  was  introduced  by  Sweynheim 
been  engaged,  it  is  evident,  we  think,  first,  that  the  and  Pannartz  e£Rome,  in  an  edition  of  Cicero's  Epis- 
srt  of  printing  was*  invented  and  first  practised  in  tolas  FamUiares.    The  Italic  character  was,  at  a  subse- 
Harlaem  $   secondly,  that   the  knowledge    of   it   was  quent  period,  invented  by  the  celebrated  Aldus.    The 
early  introduced  thence  into  Mentz,  where  it  was  as-  first  printed  books  were  either  in  Latin,  or  in  the  Ian- 
siduously  cultivated,  imp/oved,  and  brought  nearly  to  guage  of  the  respective  countries  in  which  they  were 
that  state  in.  which  we  now  find  it;  and,  thirdly,  that  published.     The  first  attempts  at  Greek  printing  took  Greek 
the  claims  of  Strasburg,  being  unsupported  by  evi-  place  in  a  few  sentences,  very  rudely  executed,  which  printing, 
dence,  seem  to  be  entirely  false.      These  points  being  occur  in  the  famous  edition  of  Cicero  de  Officii*  by 
established,  the  remainder  of  this  article  shall  be  em-  Schoeffer,  in  1465.     Various  attempts  of  a  similar  kind, 
played  in  trading  the  progress  of  the  art  in  various  though  considerably  more  successful,  were  made  about 
quarters  of  the  world  till  its  introduction  into  Eng-  the  same  time  by  other  enterprising  printers ;  but  the 
land  and  Scotland.  first  complete  Greek  work  yet  discovered,  is  a  grammar 
pro-     Faust  and  Schoeffer,  when  they  had-  made  the  im-  of  that  language  by  Lascaris,  printed  at  Milan  in  1476 ; 
f     portant  discovery  of  casting  the  types  in  a  matrix  in-  and,  to  overlook  various  minor  attempts  at  Greek  print* 
in   stead  of  cutting  them,  afraid  that  the  knowledge  of  this  ing,  a  splendid  edition  of  Homer  issued,  in  1488,  front 
u     improvement  might  become  public  throughout  Europe,  the  press  of  Demetrius  of  Florence,  a  native  of  Crete, 
and  prevent  that  monopoly  which  they  expected  to  se-  Works  in  this  tongue  were  rapidly  multiplied ;  but  the 
care  te  themselves,  administered  an  oath  of  secrecy  to  first  Greek  edition  of  the  Bible  printed  at  Complutium, 
all  their  workmen.     The  precaution  might  well  have  was  not  finished  till  1517-    It  was  not,  however,  pub- 
been  spared.     For,  Mentz  having  been  sacked  by  the  lished  till  five  years  afterwards,  and  therefore  the  edi- 
Axchbishop  Adolphus  in  1462,  their  servants  were  dia-  tion  of  Venice  in  1518  may  be  regarded  as  having  pre- 
pened  into  different  countries,  apd  carried  with  them  ceded  it.    The  Greek  Psalter  had  often  been  printed 
the  knowledge  they  had  acquired  under  their  former  before  this  time.    And  Erasmus  had  published  a  Greek 
masters.    From  this  period  printing  made  rapid  pro-  edition  of  the  New  Testament  in  1516.    Aldus  has 
areas  in  meet  of  the  principal  towns  in  Europe.    It  been  by  some  reckoned  the  first  Greek  printer ;  but 
fiad»  even   before  the  sacking  of  Mentz,  been  in-  though  this  opinion,  as  is  evident  from  the  foregoing 
troduced  into  Bamberg  in   Franconia  ;   and  in  the  statements,  is  incorrect,  yet  Aldus,  it  must  be  allowed, 
national  library  of  Paris  there  is  part  of  a  Bible  in  for  the  beauty,  correctness,  and  number  of  his  works 
German,  in  large  Gothic  characters,    published.,  at  in  that  language,  far  eclipsed  his  most  distinguished 
Bamberg  in  May  1462,  and  executed  with  metal  types  predecessors,  and  earned  a  name  known  wherever  let* 
as  improved  by  Schoeffer.    In  1465  the  art  bad  reach-  ten  are  cultivated.   Nor  in  the  mean  time  was  the  He-  Hebrew 
ed  Naples,  for,  in  that  year,  Lactantius's  Institutes  were  brew  language  overlooked.  The  Pentateuch  was  print-  printing. 
printed  in  Monasterio  Sublacensi  in  that  kingdom,  ed  so  early  as  1482 ;  and  afterwards  at  short  intervals, 
Conrad  Sweynheim  and  Arnold  Pannartz,  names  fami-  the  prior  prophets,  the  posterior  prophets,  and  the  E[a* 
liar  to  every  reader,,  settled  in  Rome  in- 1467;  men  giographa,  the  whole  terminating  in  1487.    And  in 
whose  pasakm  for  multiplying  books,  or  rather  whose  the  subsequent  year  the  whole  New  Testament  was 
seal  in  the  cause  of  letters,  induced  them  to  carry  on  published,  with  vowel  points,  in  one  volume  folio,  et 
their  nrdfiesaioo  to  an  extent  that  involved  them  in  ruin  Soncino,  duchy  of  Milan,  by  a  Jewish  Rabbi.    The 

am  poverty.  *    In  1472,  Theodore  Martens  est*,  first  Polyglot  Bible  was  printed  at  Genoa  in  1516,  by 

ed  himself  at  Aloet  in  Holland.    About  this  time  Porrus,  containing  versions  in  Hebrew,  Arabic,  Chak 

also  the  art  bed  become  known  in  Venice,  Milan,  Bam,  dale,  Greek,  Lathi,  t                                                    , 

*  In  a  petJeJoa  ft*  assittance  and  relief  addressed  (14?8)  by  these  printers  to  the  Pope,  "We  were  the  fiiet  of  the  Germane,?  they  Bay, 
"  «ao  introduced  this  art  with  vast  labour  and  cost  into  your  bolioess's  territories  in  the  time  of  your  predecessor;  and  encouraged)  by  our 
(Simple,  other  printers  to  do  the  tame.  If  you  pause  the  catalogue  of  the  books  printed  by  us,  you  will  admire  how  and  where  we  could 
procure  a  sufficient  quantity  of  paper,  or  even  of  ragt,  for  such  a  cumber  of  volumes.  The  total  of  these  books  amounts  to  18,475,  a  pro- 
tijpous  hesp,  and  intolerable  to  us,  your  Holiness's  printers,  by  lemon  of  those  unsold.  Wo  asa  no  longer  able  to  bear  the  gicat  cspence 
of  houie-keeyiog,  for  want  of  buyers ;  of  which  there  cannot  be  a  more  flagast  psoof  thasv  that  out  heme,  though  othetwuvapactoue  enough, 
*  full  at  $uire.book*>  but  Void  of  every  necessary  of  life."    (Palmer's  Uitt.  of  Printing,  p.  180.) 

t  In  the  early  history  of  the  art  of  printing,  the  most  learned  men  were  proud  to  act  as  correctors  of  the  press;  and  printers  not  unite* 
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Muting-.  Having  thus  traced  Che  progress  of  printing  in  dif- 
^•y^  ferent  parts  of  the  world,  we  must  now  endeavour  to 
Introduce  ascertain  its  introduction  into  Britain. .  That  William 
Hon  of  Caxton,  who  established  a  press  in  Westminster  Abbey 
printing      jn  \vj\f  was  the  first  printer  in  England,  was  univer- 

William  when  a  small  wcflc  was  discovered  in  the  public  library 
Caxton.  of  Cambridge,  printed  at  Oxford  in  1468.  Of  this 
work,  which  consists  of  .41  quarto  leaves,  the  title  is 
Expositio  Sancii  Jeronimi  in  Simbolum  Apostolorum  ad 
Popam  Laurentium  ;  and  at  the  end  the  date  is  expli* 
citly  given,  Impressa  Oxonii,  el  Jinita  Anno  Domini 
'M.cccCjLXvhy,  xvii.  die  Dectmbris*  The  genuineness 
of  this  date  is  authenticated  by  a  curious  document, 
which,  till  the  middle  of  the  17th  century,  had  lain  ob- 
scure and  unknown  in  the  register  of  the  see  of  Can- 
terbury, and  which  was  given  to  the  world  in  .1664  by 
Atkvns  in  "  The  Original  and  Growth  of  Printing." 
Jn  this  document  it  is  mentioned,  that  a  report  of  the 
invention  of  printing  having  reached  England,  Henry 
VI.  at  the  suggestion  of  Bourcbier,  ascfrbishop  of  Can- 
terbury, anxious  to  obtain  for  his  subjects  the  advan- 
tages of  this  art,, appointed  Robert  Tourner  (who  took 
with  him  William  Caxton)  to  go  to  Holland  to  procure 
a  "printing  mould:"  that  Frederick  Corsell  is,  one  of 
the  under  printers  at  Harlaem,  was  either  bribed  or 
forced  to  leave  his  former  master,  and  remove  to  Eng- 
land :  that  Corsellis,  who  brought  with  him  some  types, 
was  established  at  Oxford ;  but  that  as  Oxford  was 
found  to  be  too  far  distant  from  London,  a  press  was 
set  up  at  St  Albans,  and  another  soon  after  at  West- 
minster. Such  is  the  evidence  upon  which  Caxton 
has  been  of  late  years  denied  the  distinction  he  had  so 
long  enjoyed.  That  it  is  conclusive  we  will  not  pre- 
tend to  determine.  Most  writers,  as  Anthony  Wood, 
Maittaire,  Palmer,  &c  have  been  convinced  by  it; 
while  Dr.  Middleton  has  endeavoured  to  show  that  it 
is  unsatisfactory  and  doubtful.  But  though  we  allow 
it  to  be  decisive,  (at  least  it.  is  impossible  to  establish 
the  contrary,)  the  fame  of  Caxton  is  but  very  slender- 
ly affected  by  it  For  though  priority  in  point  of  time 
be  granted  to  Corsellis,  yet  that  printer,  and  those  whom 
he  instructed,  used  nothing  but  separate  wooden  types 
similar  to  those  of  Laurentius  at  Harlaem ;  and  Cax- 
ton possesses  the  honour  of  having  been  the  first  that 
introduced  the  use  of  metal  types  as  invented  at  Mentz, 
and  of  otherwise  bringing  the  art  to  great  per  feet  ioa  in 
England.  The  first  book  that  Caxton  printed  was  a 
translation  of  the  Mneid,  written  by  himself,  and  en- 
titled The  Reouyelofthe  Histories  of  Troye.  He  pub- 
lished a  great  number  of  works ;  among  others  an  edi- 
tion of  iEsop's  Fables,  a  copy  of  which  is  still  preserved 
in  the  Bodleian  library,  regarded  as  the  first  that  had 
its  leaves  numbered.  Caxton  is  entitled  to  commemo- 
ration, both  on  account  of  his  eminence  as  a  scholar 
and  a  printer,  and  of  his  integrity  and  worth  as  a  man. 
His  master  Robert  Large,  a  mercer  in  London,  with 
whom  Caxton  served  his  apprenticeship,  entertained  so 

Steat  a  respect  for  him,  that  he  left  him  a  legacy  at  his 
eath.  After  his  roaster's  death  (1441)  he  spent  the 
subsequent  thirty  years  on  the  Continent  in  the  busi- 
ness of  merchandise,  and  in  the  cultivation  of  his  mind, 
naturally  vigorous  and  inquisitive.    And  it  may  be 


mentioned,  as  a  proof  of  the  respectability  of  his  ch* 
racter,  that  he- was  employed  by  Edward  IV.  jointly 
with  Richard  Whitehill,  Esq.  to  transact  and  conclod* 
a  treaty  of  commerce  between  that  monarch  and  his 
brother-in-law.  the  Duke  of  Burgundy.  It  is  gratify, 
ing  to  know,  that,  on  his  return  to  England,  he  met 
with  the  honour  and  notice  he  deserved.  Most  of  his 
works  are  inscribed  either  to  the  kins  or  to  some  of 
the  royal  family ;  and  he  enjoyed  the  friendship  of  the 
nobility  and  eminent  men  of  nta  day.  He  attained  to 
a  very  venerable  old  age  ;  for  though  so  early  as  the 
year  1471,  he  complained  that  "  myn  hande  is  wery 
and  myn  eyen  dimmed  with  overmocbe  lokyng  on  the 
whit  paper,  and  that  age  crepeth  on  me  dayly,whe  jet 
survived  that  period  twenty  years,  and  died  in  1491. 
He  was  succeeded  by  Richard  Pynson  anclWynkinde 
Worde,  two  of  his  principal  workmen. .  John  Letton 
and  William  Machlinia  had  indeed  settled,  as  piinten 
in  London  before  his  death ;  but  neither  they  nor  any 
for  many  generations  rivalled  the  feme  and  success  of 
Caxton.  The  art,  however,  was.  patronised,  and  flou- 
rished in  no  ordinary  degree;  and  in  the  reign  of 
Henry  VII.  and  his  successor,  English  printers,  wear* 
told,  had  become  "  so  skilful,  as  to  print  books  as  well 
as  any  beyond  the  seas." 

Printing  was  not  introduced  hi  to  Scotland  till  np. : 
wards  of  thirty  years  after  Caxton  had  settled  in  Lon-  > 
don.  The  first  Scottish  printers  were  Walter  Chap.' 
man,  a  merchant  in  Edinburgh,  and  Andrew  Millar,  i 
mere  workman,  who,  in  consequence  of  a  patent  from 
James  IV.  established  a  press  at  Edinburgh  in  1507. 
"  In  1508,"  says  Dr.  Irving,  "they  are  known  to  bate 
printed  various  pamphlets;  a  collection  of  which  mar 
be  found  in  tlje  Advocates  Library.  The.first  *©Unu 
of  the  Bretiarium  Aberdoncnsc  issued  from  their  pew 
in  1509 ;  the  second  in  1510.— Of  this  very  rare  book, 
a  complete  and  well-preserved  copy  belongs  to  the 
library  of  the  university  of  Edinburgh.  The  esta- 
blishment of  printing  presses  in  the  other  principal 
towns  of  Scotland  cannot  so  easily  be  traced.  Knox's 
Faythfull  Admonition  unto  the  Profeuonrs  of  Gods 
Trulhe  in  England  was,  if  we  may  credit  the  title- 
page,  printed  at  Kalykow  or  Kelso.  This  work  ap- 
peared in  1 554*.  Aberdeen,  the  seat  of  a  4iniversit? , 
could  not  boast  of  a  printing-press  till  a  much  later  pe- 
riod. In  the  colophon  of  a  poem  (1635)  on  the  death 
of  Bishop  Forbes,  Edward  Raban  styles  himself  Jfai- 
ter  printer,  the  first  in  Aberdene."  But  though  print- 
ing was  thus  established  in  Scotland,  many  of  oar  most 
eminent  Scottish  productions  were  printed  on  the  Con- 
tinent ;  as  for  example,  those  of  Mair,  Boethras,  and 
Bishop  Lesley.  Scotland,  however,  had  the  honour 
of  ushering  into  the  world  two  of  the  most  celebrated 
and  classical  works  of  which  modern  Utarature  can 
boast,  De  Jure  Regni  apud  Scotos,  written  by  Bucha- 
nan, and  the  History  of  Scotland  by  the  aame  tUaslri* 
ous  author. 

Neither  Chapman  and  Millar,  nor  any  of  their  sac* 
cession  for  many  ages,  were  distinguished,  like  man  J0* 
the  printers  of.  that  period,  for  literary  atsaintnentt. 
"  At  the  commencement  of  the  seventeenth  eeotuiy/' 
say 8  Mr.  Chalmers,  "  the  printers  of  Edinburgh  wen) 
generally    booksellers,   who,   haying  'acqoind  scot 


quently  added  on  the  title-page  the  name  of  the  corrector  to  their  own.  The  first  letter  of  s  chapter  was  often  not  printed,  bat  i  feot 
left,  that  it  might  be  painted  or  illuminated  according  to  the  taste.of  the  purchaser.  Books  of  all  kinds,  particularly  prayer-boob,  **• 
embellished  with  cots,  often  inappropriate  or  ludicrous,  but  always  executed  in  an  elegant  style.  A  work  on  natural  history  !•  me*"** 
«6%  in  which  the  Deity  is  represented  as  reading  on  the  seventh  day,  when  be  tested  from  all  his  works.    (Fide  the  wail  of  Jatoft 


PRINTING. 


163 


l  wealth,  oouU  purchase  a  pitts,  'and  employ  artificers ; 

*  but  knew  no  more  of  books  Chan  the  title-page  and 
the  price.  Aadvo-Hart,  who  is  justly  praised  by  Wat- 
ton  for  his  wcUjprinted  Bible,  was  onfy  a  bookseller." 
But  this  deficiency,  is  amply  compensated  by  the  criti- 
cal acumen  and  erudition  of  Ruddiman,  (not  to  men- 
tion one  or  two  others,)  to  whom,  in  this  island,  classi- 
cal literature  it  more  indebted  than  to  any  other  indi- 
vidual. "  Henry  Stephens  himself/'  says  Mr.  Chalm- 
ers, "  would  have  scarcely  complained  of  Ruddiman 
as  one  of  those  printers  who  had  brought  the  typo- 
graphic art  into  contempt  by  their  illiterature.  When 
we  recollect  his  Gamin  Doughs  and  Budhanan,  bis 
Ruditnents  and  his  grammars,  his  Livy,  and  his  Vindi- 
cation of  Buchanan's  Psalms,  wherein  competent  judges 
have  found  the  knowledge  of  a  scholar  and  the  accu- 
racy of  a  critic,  we  may  fairly  place  Ruddiman  in  the 
honourable  list  of  learned  printers,  with  Badius  and 
Aldus,  with  the  Stephenses  and  Jansens." 

P      But  though,  in  general,  Scotland  may  not  have  at- 
tained to  great  eminence  in  the  history  of  printing, 
there  is  yet  one  species  of  the  art  of  which  she  is  enti- 
tled-to  the  honour  of  the  invention.    We  allude  to 
Stereotype  printing,  invented  by  William  Ged,  first  a 
goldsmith,  and  afterwards  a  printer  in  Edinburgh. 
The  word  ia  obtained  from  the  Greek  terms  mp*  solid, 
sad  *vwh  a  type,  as  the  method  which  it  designates  con- 
sists in  printing  from  solid  plates  instead  of  moveable 
types.     The  node  of  easting  stereotype  it  may  not 
be  improper  to  mention.    The  work  to  be  stereotyped 
requires  to  be  set  up  by  the'  compositor  in  distinct 
pages.    From  the  several  pages,  when  carefully  cor- 
rected) a  mould  in  plaster,  the  basis  of  which  is  gyp- 
sum, ia  taken,— and  from  this  mould  an  impression  is 
cast,  forming  an  exact  fae>simile  of  the  moveable  types 
originally  set-  up  by  the  compositor.     A  stereotype 
plate  is  Unas  obtained,  and  the  great  saving  of  expence 
consists  in  this,  that  the  stereotype  plate  does  not  re- 
quire to  be  above  one-seventh  part  the  breadth  or 
thickness  of  the  ordinary  types.    This  mode  of  print- 
ing  combines    many    advantages,  such   as   security 
spmst  typographical  errors,  and  cheapness  of  execu- 
tion.   It  ean,  of  course,  only  be  used  in  the  printing  of 
hooks  that  mte  m  general  use,  and  require  no  alteration 
or  correction,  as  the  original  expence  of  casting  the 
plate  would  be  loo  high  for  a  work  of  limited  circula- 
tion, undergoing  probably  only  one  edition.    But  in 
publications  of  steady  and  '  ordinary  sale,  as  prayer 
hooks,  Bibles,  school  books,  the  saving  is  not  less  than 
40  par  cent,   .The  invention  of  this  mode  of  printing 
is  due  to  William  Ged  as  above  mentioned.  Prance  and 
Holland  have,  ft  ia  true,  respectively  laid  claim  to  this 
honour;  but  their  pretensions  are  so  inadequately  and 
ftwtfly  supported,  that  all  writers  have  now  concur- 
red in  favour  of  our  countryman.     Mr.  Ged,  naturallv 
inquisitive  and  ingenious,  had  made,  while' a  gold- 
•nuth,  various  improvements  in  the  line  of  his  pro- 
nation;, and  was  led  to  turn  his  attention  to  printing, 
as  he  himself  informs  us,  in  the  following  manner. 
In  1725,  conversing  with  a  printer  on  the  disadvan* 
bges  experienced   in  8cotland  from  the  want  of  a 
wtter  foundry,  and  thence  adverting  to  the  inconve- 
mencies  of  single  types,  and  the  tedionsness  and  ex- 
pence  of  potting  them  together  in  pages,  the  printer, 
fwareof  the  mechanical  eminence  of  Ged,  asked  him 
tfit  was  net  possible  to  remedy  so  great  and  palpable 
tdefect    «  I  answered/'  (says  Ged)  «  that  1  judged 
it  more  practicable  for  me  to  make  plates  from  the 
«°»posed  pages  than  single  types*     To  which  he  re. 
pbedt  that  if  such  a  thing  could  be  done,  an  estate 


might  be  made  by  it.    I  desired  he  would  give  me  a    Printing. 

rge  for  an  experiment,  which,  after  some  days  trial,  ,*V^ 
found  practicable,  and  so  continued  for  near  two 
years,  improving  on  my  invention,  and  making  a 
great  many  experiments,  several  of  which  were  expen- 
sive :  but  the  more  I  practised,  and  the  less  charge- 
able materials  1  used,  I  was  the  more  successful,  till 
at  last  I  brought  it  to  bear  as  that  no  distinction  could 
be  made  between  the  impression  from  my  plates  and 
that  from  the  types."    ( Memoirs  of  Ged,  p.  1.) 

Such  was  the  invention  of  Ged ;  and  nothing  pre- 
vented him  from  carrying  it  into  immediate  and  exten»% 
sive  effect  but  the  want  of  capital.     A  gentleman  of 
Edinburgh  undertook,  on  condition  of  getting  a  fourth 
of  the  profits,  to  advance  the  necessary  funds ;  but  the 
other  printers  thinking  that  if  Ged*s  invention  were 
acted  upon,  their  business  would  be  ruined,  dissuaded 
the  person  in  question  from  furnishing  the  requisite 
sum,  assuring  him  that  his  whole  fortune  would  be  In- 
sufficient to  accomplish  the  undertaking.     In  two  years, 
accordingly,  L.42   was  all  that  was  advanced;   and 
Ged,  thus  disappointed  in  Edinburgh,  accepted  the  . 
offer  of  a  London  stationer  to  remove  to  that  city  to 
carry  his  wishes  into  effect.    In  the  English  capital 
his  objects  were,  as  before,  opposed  by  the  jealousy  of 
trade,  particularly  by  the  exertions,  (whether  honoura- 
ble or  otherwise,  we  shall  not  say,)  made  by  the  King's 
Printers,  whose  interests  they  supposed  were  at  stake. 
Mr.  Ged  returned  to  Edinburgh  in  1739,  where,  owing 
to  the  liberality  of  his  friends,  he  printed  a  stereotype 
edition  of  Sallust,  in  150  pages,  12mo.  with  this  curious 
title,  C.  Crispi  Salu&tii  Belli  CatihnarU  et  Jugurthini 
Hutoriae.    Edin.  Gulielmus  Ged,  Aurifaber  Edinensis, 
non  lypi$  mobilibus  ul  vulgo  fieri  solet,  ted  Tabellis  seu 
Laminisfusis  excudebai,  MDCCXXXIX.    In  the  exe- 
cution of  this  work  he  met  with  the  most  marked  op- 
position.   No  compositor  could  be  got  to  set  up  the 
types,  from  which  the  plate  was  Jo  be  taken ;  and  his 
own  son,  a  boy  of  only  twelve  years  of  age,  then  an 
apprentice  to  a  printer,  did  this  part  of  the  process  at 
night,  or  during  his  intervals  of  labour.    Another  small 
work,  Scougal's  Life  of  God  in  the  Soul  of  Man,  watexe-  • 
cuted  by  Mr.  Ged,— who  died  in  1749,  after  having 
devoted  nearly  thirty  years  of  his  life  to  the  improve- 
ment of  an  art  of  great  public  importance,  but  which 
to  him  or  his  family  was  never  productive  of  any  ad- 
vantage.   He  left  behind  him  two  sons,  who  emigrated 
to  Jamaica,  where  they  both  died.    And  his  name, 
and  the  services  be  had  rendered  to  a  useful  art,  were 
nearly  forgotten  till  Mr.  Nichols  published  Biogra* 
phical  Memoirs  of  him  in  1781,  and  till  Mr.  Alexander 
now  Dr.  Tilloch,  (also  a  Scotchman,)  the  editor  of  the  Dr.  TH- 
Philosophical  Magazine,  did  ample  justice  to  his  merits  loch, 
in  the  tenth  volume  of  that  journal.    Dr.  Tilloch  may 
himself  be  regarded  as  the  second  inventor  of  stereotype 
printing ;  for  having  bestowed  great  attention  on  the 
art  in  question,  he  discovered  the  practicability  and 
utility  of  solid  plates  ere  he  had  heard  of  the  original 
invention.   Within  the  last  forty  years,  many  improve- 
ments  have   been  made  in  the  stereotype  printing, 
particularly  by  Dr.  Tilloch  and  Mr.  Foolis  of  Glas- 
gow, several  French  printers,  particularly  Hoffmann 
and  the  two  Didots,  Mr.  Wilson  of  London,  Earl  Stan- 
hope, &c.    It  is  now  paining  ground  every  day,  and 
promises  to  be  productive  of  incalculable  advantages. 

See  the  following  works  on  this  subject ;  Junius* s 
Baiavia,  Lugd.  Bat  1588.  Maittaire's  Annate*  Typo* 
graphical.  Meerman's  Origines  Typographicat.  Histo- 
ries of  Printing,  by  Watson,  Palmer,  Merchant  An  ex . 
cellent  synopsis  of  the  dUcnssions  of  former  writers  may 
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be  found  in  The  Origin  of  Printing,  in  two  Essays,  &o. 
Lond.  1774,  8iro.  Sec  also  Chalmers's  LifcqfRuddi- 
man,  pp.  80,  81.  Irving's  Lives  of  (he  Saotish  Poet*, 
vol.  i.  p.  75.     Memoirs  of  Ged.    (t.  m.) 

PRINTING  Press,  is  a  well-known  machine  for 
printing  books,  which  at  an  early  period  of  the  art  was 
brought  to  a  considerable  degree  of  perfection.  Al- 
though the  name  of  the  inventor  of  the  printing  press 
has.  not  been  handed  down  to  us,  yet  it  is  known  to 
have  received  great  improvements  from  William  Jan- 
son  Blaew,  who  had  been  an  assistant  and  instrument 
maker  to  Tycbo  Brahe,  and  who  established  a  printing 


plattin  is  suspended  from  the  spindie,  And  rim  sp 
again  with  it,  by  means  of  a  garter,  or  fillet  of  mm 
screwed  to  the  hose,  and  entering  into  a  groove  mood 
the  upper  end  of  the  spindle,  to  prevent  the  hose  {tiling 
down  upon  the  spindle.  The  plattin  is  hang  truly 
level  by  four  threads  passing  from  its  four  corners  to 
the  four  corners  of  the  lower  part  of  the  hpae. 

The  next  important  part  of  the  printing  press  if  the 
carriage  JAi,  the  object  of  which  is  to  bear  the  types, 
and  carry  them  below  the  plattin.  The  carriage  is  sop* 
ported  on  a  horizontal  wooden  frame,  the  fore  put  of 
which  is  sustained  by  the  forestay  as,  while  the  back 


office  at  Amsterdam,  where  he  printed  several  books  of  part  rests  on  the  winter.    Beneath  the  plank  of  the 


maps  from  the  observations  of  that  celebrated  astrono* 
mer.  Till  within  the  last  fifty  years,  the  common 
printing  press  remained  in  its  original  state ;  but  since 
that  time,  the  progress  of  improvement  has  been  ex* 
tremely  rapid*  ana  many  most  material  additions  and 


carnage,  cramp  irons,  or  short  pieces  of  iron  and  steel, 
are  nailed,  which  slide  upon  twp  long  iron  ban,  or 
ribs,  fixed  upon  the  upper  part  of  she  hortsontal  wood* 
en  frame.  In  order  to  run  the  carriage  in  and  out 
upon  the  wooden  frame,  there  is  placed  beneath  the 


changes  have  been  made  upon  it.    The  introduction    carriage  the  spit,  or  a  small  spindie,  having  a  double 


of  printing  machinery,  too,  has  formed  a  new  era  in 
this  art,  and  it  is  highly  probable  that,  in  very  large 
establishments,  the  use  of  the  ordinary  printing  press 
will  be  entirely  superseded  by  that  great  invention. 
In  giving  an  account  of  these  improvements,  we  shall 
begin  with  the  common  printing  press. 

Common  Printing  Press. 


Common 

printing 

press. 

Plate 

ccccxxvrn 

Fig.  1. 


wheel  an  the  middle  of  it,  round  which  leather  belu 
are  fastened,  the  opposite  ends  of  the  belt  being  nailed 
to  each  end  of  the  plank  of  the  carriage*  On  one  of 
the  ends  of  the  spit  is  fixed  the  winch,  or  handle  s,  by 
turning  which  the  pressman  can  run  the  carriage  in 
and  out  below  the  plattin  at  his  pleasure*  The  car- 
riage consists  of  a  strong  wooden  plank,  on  which  ii 
fixed  a  square  wooden  frame,  forming  the  csU,  in 
which  a  polished  stone  is  placed,  to  sustain  the  form 
or  frame  of  types.  Stay-belts  of  leather  are  fixed  to 
this  cell  by  one  end,  and  by  the  other  to  the  cheek*  of 
the  press,  so  as  to  prevent  the  carriage  from  running 


parchment.  They  consist  of  three  slips' of  thin  wood; 
with  a  head-band,  or  top-slip,  of  thin  iron.  The  two 
tympana  are  so  constructed  that  the  one  is  small 
enough  to  lie  within  the  other,  and  the  exterior  eae  if 


A  perspective  representation  of  this  press  is  given  in 
PJate  CCCCLXVlif.  Fig.  1.  The  body  of  the  press 
consists  of  two  cheeks,  or  strong  vertical  posts  A,  A, 

bound  together  by  four  horizontal  bars.  The  first  of  out  too  far,  when  drawn  from  under  the  plattin.  On 
'these  bars  B  is  called  the  cap,  and  merely  keeps  the  -  the  outer  end  of  the  plank  is  fixed  the  gaUowsMM, 
parts  at  a  proper  distance.  The  second  cross  bar  C,  whieh  sustains  the  lympans,  when  they  are  turned  up 
called  the  head,  is  fitted  by  tenons  at  the  ends  into  to  receive  a  new  sheet  of  paper.  These  tympan* 
mortices  between  the  cheeks ;  and  the  bar  admits  of  a  shown  at  N,  N,  are  light  square  frames  covered  with 
small  motion,  or  play,  in  consequence  of*  the  mortices 
being  filled  up  with  pieces  o£  pasteboard  or  soft  wood. 
The  head  C  is  suspended  from  the  cap  B  by  two  strong 
screw  bolts  ss,  and  in  the  centre  of  it  is  fixed;  by  two 

abort  bolts,  a  brass  nut, -containing  a  female  screw,  or  fitted  by  iron  hinges  to  the  cell.  Two  or,  three  foldiof 
worm,  for  receiving  the  upper  end  of  the  great  vertical  blankets  are  placed  between  the  two  tympana,  to  equal* 
spindle  or  screw  S,  by  which  the  pressure  is  produced,  ise  the  pressure  of  the  plattin  upon  the  surface  of  the 
The  third  bar  D,  called  the  shelf,  or  till,  is  intended  to  types.  A  square  frame  of  very  thin  icon  P,  catted  the 
guide  and  keep  steady  a  part  called  the  hose,  which  frisket,  is  fastened  by  binges  to  the  head4»and  of  the 
contains  the  spindle  and  the  screw.  The  next  cross  exterior  tympan.  It  is  made  to  faU  down  upon  the 
bar  E,  called  the  winter,  is  placed  between  the  cheeks,  tympan,  to  inclose  the  sheet  of  paper  between  them; 
in  order  to  support  the  carriage;  and  it  sustains  the  ef-  and  the  frisket  is  covered  with  a  sheet  of  paper,  or 
fort  of  the  preps  below,  in  the  same  manner  as  the  parchment,  which  i$  cut  out  so  that  the  <aheeft,  when 
head  does  above:  The  spindle,  or  screw,  FF  is  a  strong  placed  between  the  tympan  and  frisket,  and  feUed 
vertical  bar  of  iron,  terminated  at  the  lower  end  with  down  together  on  the  form  of  types*  may  receive  the 
atari.  Its  upper  end  is  formed  into  a  small  screw,  ink  from  the  surface  of  the  types,  wihile  the  frisket- 
which  works  in  the  small  screw  in  the  'brass  nut  of  sheet  preserves  the  margin  from  being  aoitad.  When 
the  head  j  and  in  the  eye  of  the  spindle,  a  little  below  the  tympan  and  frisket  are  thus  folded  down*  they  lie 
its  upper  end,  is  fixed  the  crooked  bar  or  handle  H,  by  fiat  on  the  form  of  types.  The  carriage  containing 
which  the  press  is  wrought.  them  is  then  run  beneath  the  plattin,  so  tbat<when  the 

Beneath  the  lower  end  of  the  spindle  is  placed  the    handle  H  is  pulled,  the  plattin  presses  upon  one-balf* 
plattin  GG,  or  the  body  which  gives  the  pressure  to  the    of  the  form  of  types ;  the  carriage  is  than  run  farther 

Eaper.  It  is  suspended  from  the  point  of  the  spindle  in  beneath  the  plattin,  so  that  a  second  pull  of  the 
y  the  hose,  a  square  frame  or  block  of  wood,  shown  handle  causes  the  plattin  to  press  upon  the  other  half 
at  K,  which  is  guided  by  passing  through  the  shelves,  of  the  form  of  types.  In  this  way  tbeimpifisfioo  of 
The1  lower  end  of  the  spindle  passes  through  the  hose,  the  types  is  made  upon  the  paper  by  two  separate  pulh. 
and  rests  by  its  point  in  the  plug,  fixed  in  a  brass  pan  By  turning  the  winch  H,  the  carriage  is  withdrawn 
supplied  with  oil,  which  is  again  fixed  to  an  iron  plate  from  beneath  the  plattin,  and  the  tymsan  on  being 
let  into  the  top  of  the  plattin.  When  the  pressman,  lifted  up  round  its  hinges,  rests  obliquely  against  the 
therefore,  pulls  the  handle  H,  he  turns  the  spindle,  gallows.  The  frisket  is  then  lifted  up  on  its  hinges,  and 
the  rpund  end  of  which  moves  in  its  screw  box,  and,  supported  by  a  slip  of  wood  descending  ftotn  the  ceil- 
by  descending,  brings  down  the  plattin,  which  thus  ing,  till  the  printed  sheet  is  taken  out  and  a  clean  one 
presses  upon  the  paper  lying  above  the  types.    The    put  in. 
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At  the  operations  of  printing  are  now  to  common 
in  every  civilised  country,  it  would  be  a  watte  of  time 
to  describe  them  here.  We  shall,  therefore,  proceed 
to  describe  the  various  improvements  which  have  been 
successively  made  upon  the  printing  press. 

The  Apollo  Press. 

.Apollo  In  consequence  of  the  impression  being  taken  by 
two  successive  pulls  with  the  ordinary  press,  a  part  of 
the  middle  of  each  sheet  received  two  sepsrate  pros* 
sores ;  and  the  effect  of  this  was,  to  diminish  the  uni- 
formity of  the  impression  on  the  paper.  Besides  this 
defect,  a  great  deal  of  time  was  lost  in  two  separate 
pulls,  so  that  it  became  highly  desirable  to  have  a  press, 
the  plattin  of  which  was  sufficiently  large  to  print  a 
whole  sheet  at  one  pull.  The  first  press  of  this  kind 
wkh  wh*ch  we  are  acquainted  was  the  Apollo  press, 
which  was  brought  from  France  many  years  ago.  In 
this  press  the  plattin  was  made  of  iron  instead  of  wood, 
land  was  large  enough  to  print  the  whole  sheet.  The 
lower  surface  of  the  plattin,  which  was  formed  of  brass, 
was  ground  truly  fiat,  and  it  was  msde  sufficiently 
strong  not  t6  bend,  or  yield  at  the  points  most  distant 
from  the  centre  of  pressure.  The  spindle  was  joined 
by  connecting  rods,  with  a  long  lever  placed  at  the 
side  of  the  press,  which  was  wrought  by  the  pressman 
with  both  hands  in  a  vertical  plane,  like  the  handle  of 
a  pump.  These  presses  were  used  m  printing  news- 
papers,  but,  from  the  great  fatigue  of  working  them, 
they  soun  fell  into  disuse. 

Prosseris  Printing  Press. 

This  printing  press,  for  which  a  patent  was  taken,  is 
described  in  the  eighth  volume  ot  the  Repertory  of  Arts* 
p.  S66.  The  improvement  on  which  the  patent  prin- 
cipally rested,  consisted  in  placing  a  spring  between 
the  cap  and  head,  to  resist  the  npwasd  pressure,  and 
another  below  the  st  inter,  to  resist  the  downward  pre* 
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ironh'i  The  first  real  improvement  upon  the  printing  press 
Bti»g  was  made  by  Mr.  Moworth,  a  printer  in  London.  The 
*  spindle,  in  place  of  being  furnished  with  a  screw,  is 

entirely  plain,- and  has  its  upper  extremity  turned  into 
a  smooth  cylinder,  which  works  through  a  socket  £u 
ted  into  the  head  of  the  press.  On  the  upper  end  of 
the  spindle,,  immediately  beneath  the  head,  a  short 
ansa  arm  of  hardened  steel  is  fixed,  |he  polished  sur- 
face of  which  acts  against  a  circular  inclined  plane  of 
hardened  steel,  which  being  actually  a  ©art  of  a  screw, 
causes  the  spindle  to  descend.  The  inclined  plane, 
however,  has  different  inclinations  at  different  parts. 
At  first  the  inclination  is  gxeatf  so  that*  at  the  begin- 
ning of  the  pull,  the  descent  of  the  plattin  is  rapid, 
bat  when  the  p fettin  has  approached  near  to  the  tym- 
]«en9  and,  consequently,  when  the  force  is  really  requir- 
ed, the  incHif  ation  of  the  plane  is  very  (tight,  so  as  to 
produce  a  great  mecnsaucai  enecc    • 

The  Stanhope  Ptess* 

k  Sum.       O00  °^  tb*  gnatest  improvements  upon  the  print* 

ecprns.  i»g  press  was  made  by. the  late  Earl  of  Stanhope,  a 

nobleman  distinguished  by  his  ingenuity  and  his  me- 

chemical  knowladga  .  This  picas,  which,  is  described 

minutely  in  Stower/s  Printer's  Grammar,  is  represented 


in  perspective  in  Fig,  £,  and  in  section  in  Fig.  5,  where  Printing 
AA  is  the  body  of  the  press,  or  a  massive  cast  iron,  Pwssm. 
frame,  formed  in  one  piece,  which  rests  upon  a  wooden  ^*v***^ 
cross  BBC,  to  which  it  is  firmly  screwed  down.  Two  fcccLxviii. 
horizontal  rails  DD,  are  screwed  at  o  6  to  two  project-  yig$,  2,  3. 
ing  pieces,  cast  all  in  one  wkh  the  body  of  the  press,  '   ' 

in  order  to  sustain  the  carriage  when  the  pull  is  nude. 
The  ribs  of  the  carriage  slide  in  grooves  formed  along 
the  upper  surfaces  of  these  rails,  and  it  is  moved  by 
the  handle  at,  with  a  spit  and  leather  belts,  very  similar 
to  those  of  the  common  press. 

In  the  upper  part  d  of  the  body  of  the  press  a  brass 
nut,  or  fenisle  screw,  is  fixed,  in  which  the  upper  end 
of  the  spindle  works.  The  chief  improvement  m  Lord 
Stanhope's  press,  consists  in  his  method  of  giving  the 
descending  motion  to  the  screw.  The  handle  H  by 
which  the  press  is  worked,  is  firmly  fixed  into  the 
lower  end  of  the  vertical  bar  M,  the  lower  part  of 
which  moves  in  a  hole  in  the  main  frame,  while  the 
upper  end  of  it  passes  through  a  collar  in  the  project* 
ins;  piece  c.  After  passing  through  this  collar,  the  end 
ef  the  bar  M  joins  a  short  lever  N,  which  is  again  con- 
nected by  the  link  O  with  another  short  lever  P,  fixed 
open  the  upper  end  of  the  screw. 

When  the  pressman  pulls  die  handle  H,  he  turns 
round  the  spindle  M,  and  by  its  connexion  with  the  rod 
O,  &c  the  great  lever  turns  with  it,  and  causes  the  plaW 
tin  to  descend  and  produce  the  requisite  pressure.  The 
power  of  the  lever  H  it,  however,  transmitted  to  the 
screw,  so  as  to  be  proportioned  to  the  effect  which  is 
wanted  at  the  different  parts  of  the  pull.  At  the  be- 
ginning of  the  {Mill,  for  example,  when  motion  only  is 
wanted,  the  handle  H  lies  in  a  direction  parallel  to  the 
frame  across  the  press,  and  the  short  lever  N,  which  is 
nearly  perpendicular  to  it,  is  also  nearly  perpendicular 
to  the  connecting  rod  O ;  but  the  lever  P  of  the  screw 
makes  a  considerable  angle  with  O,  and  then  it  acts  by 
a  spindle  radius  to  turn  the  screw.  At  the  commence* 
mem,  therefore,  of  the  pull  at  H,  the  lever  N  acta 
with  its  full  length  upon  a  shorter  length  of  lever  on 
P,  so  that  the  screw  will  be  turned  more  rapidly  than 
if  the  link  O  were  attached  to  it    On  continuing  the 

CU,  however*  the  situation  of  die  levers  changes,  the 
igth  of  P  continually  increasing  in  its  acting  length 
from  its  coming  nearer  to  a  perpendicular  to  O,  and 
the  acting  length  of  N  diminishing,  because,  by  the 
obliquity  of  the  lever,  the  link  O  approaches  the  can* 
tre.  The  handle  H  likewise  comes  into  a  more  favour- 
able situation  for  the  pull,  as  the  pressman  finally  pulls 
in  a  direction  nearly  at  right  angles  to  its  length.  In 
this  way  the  plattin  is  at  first  brought  quickly  down 
upon  the  paper,  where  motion  only  is  wanted ;  but  as 
the  levers  are  gradually  coming  into  the  most  favour- 
able position  for  exerting  the  greatest  force,  this  maxi- 
mum pressure  is  produced  just  at  the  moment  when  it 
is  wanted,  namely,  when  the  plattin  touches  the.  paper 
to  be  printed.  The  range  of  die  handle  is  limited  by 
a  stop,  which  is  moveable  to  a  small  extent,  in  order  to 
vary  the  pressure  for  different  kinds  of  work.  The 
form  of  types,  in  place  of  resting  upon  a  stone,  lie  on  a 
cast  iron  block,  which  has  its  upper  surface  ground 
exactly  flat,  and  placed  perfectly  horizontal. 

In  the  Stanhope  press  die  plattin  is  so  large  as  to 
print  a  whole  sheet  at  one  pull. 

In  some  of  these  presses,  a  variation  of  power  is  ob- 
tained by  a  screw  adjustment  at  the  end  of  the  link  O, 
by  which  it  can  be  shortened.  This  is  effected  by  fit- 
ting the  centre  pin,  which  unites  it  to  the  sever  P  in  a 
tearing-piece*  which  slides  in  a  groove  formed  on  the 
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side,  and  is  regulated  by  the  screw*  Br  this  means  the 
descent  of  the  plattin  may  be  increased  or  diminished. 
The  surface  of  the  plattin  is  turned  so  as  to  be  perfect- 
ly plane. 

Since  the  invention  of  this  press  various  improve* 
ments  have  been  made  upon  it.  one  of  which  by  M.  de 
Heine  has  been  secured  by  a  patent.  In  place  of  the 
screw  he  has  substituted  a  spiral  or  curved  inclined 
plane,  which  is  fixed  to  the  head  of  the  press.  On  the 
upper  end  of  the  spindle  is  fixed  a  cross  arm,  which, 
acting  against  the  fixed .  inclined  plane,  performs  the 
functions  of  the  screw.  The  advantage  of  this  substi- 
tution is,  that  the  acting  dices  admit  of  being  made  of 
hardened  steel. 

The  Stanhope  press  has  likewise  received  several  va- 
luable improvements  from  Mr.  Peter  Keir.  He  forms 
the  slider  d,  by  boring  out  a  cylindrical  hole  down  the 
centre  of  the  press,  and  he  fits  accurately  into  this  a 
cylinder,  to  the  lower  end  of  which  is  fastened  the 
plattin.  A  fiat  side  is  made  to  the  cylinder,  which  is 
prevented  from  turning  round  by  a  bar  of  iron  screw- 
ed  across  the  two  cheeks,  and  bearing  against  the  fiat 
side  of  .the  cylinder.  Mr.  Keir  has  also  improved  the 
lever  apparatus.  By  a  screw  cut  into  the  lower  end  of 
the  spindle  M,  and  fitted  into  a  nut,  the  spindle  is  made 
to  rise  and  fall  through  a  space  equal  to  the  descent  of 
the  great  screw  in  the  same  time.  The  connecting 
rod  O  is  thus  made  to  pull  in  a  horizontal  plane,  while 
ip  the  old  construction  one  end  remains  level  when  the 
other  descends,  the  consequence  of  which  is  an  unequal 
wearing  of  the  joints. 

i  An  improvement  on  the  printing  press  has  also  been 
made  by  Mr.  Midhurst.  It  resembles  generally  the 
common  printing  press ;  but  the  plattin  is  the  size  of  a 
sheet,  and  in  place  of  a  screw  is  used  a  plain  spindle; 
on  the  lower  part  of  which,  just  above  the  bar,  is  fixed 
a  circular  plate,  which  affords  steps  for  the  points  of 
two  iron  rods,  which  extend  up  to  the  head,  and  are 
supported  in  that  place,  by  their  points  entering  soc- 
kets. These  rods  have  an  inclined  position  when  the 
plattin  is  raised,  although  both  the  ends  of  them  are  at 
the  same  distance  from  the  centre  of  the  spindle ;  but 
when  the  spindle  is  turned  by  the  bar,  the  circular 
plate  in  which  the  lower  points  of  the  iron  rods  rest, 
moves  round  in  a  circle,  and  the  upper  ends  remain  sta- 
tionary. Hence  they  come  towards  a  vertical  position, 
and  by  this  motion  the  spindle  and  plattin  are  made 
to  descend*  The  advantage  of  this  contrivance  is,  that 
there  is  little  friction,  and  that  this  power  is  immensely 
great  when  the  rods^come  nearly  parallel  to  the  spin- 

Rutkven's  Printing  Press. 

Ruthren's  This  very  ingenious  piece  of  mechanism,  invented  in 
printing  1813  by  Mr.  Ruthven,  printer  in  Edinburgh,  possesses 
press.  advantages  which  render  it  in  many  respects  superior 

to  any  other.  In  all  the  presses  which  we  have  de- 
scribed, the  motion  of  the  carriage  containing  all  the 
types  and  frame  below  the  plattin  must  be  considered 
as  a  piece  of  mechanism  which  should  if  possible  be 
avoided.  To  remove  this  necessity  seems  to  have  been 
the  primary  object  of  Mr.  Ruthven.  He  seems  to  have 
resolved  to  keep  the  form  of  types  fixed,  and  to  make 
the  plattin  moveable ;  and  of  course  the  whole  mecha- 
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nism  of  his  preas  acquires 
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The  construction  of  this  press  will  be  best  understood  p    ; 
from  Plate  CCCCLXVIII.  Figs.  4  and  5,  where  AACCCCIIfj 
is  the  bed  which  sustains  the  form  of  types  which  re-  p^vi 
mains  fixed  in  the  same  position.    This  bed  is  sup- 
ported  by  a  framing  of  cast  iron,  as  shown  in  the  fi- 
gure.   The  plattin  is  shown  at  PP,  and  is  jojped  to  a 
%  strong  cast  iron  bar  MM  by  screws  «,  #.    At  the  ends 
%  of  this  bar  there  are  strong  iron  bolts  b,  6,  secured  by 
screw  nuts  at  the  top.    These  bolts  terminate  below  m 
beads  or  projecting  pieces,  which  fit  exactly  the  hooks 
or  clutches  at  E,  fi.    At  each  of  the  remotest  ends  of 
the  bar  MM  is  fixed  an  oval  steel  spring,  and  on  the 
lower  ends  of  each  spring  are  two  grooved  wheels  or 
rollers,  which  run  on  a  rail-way,  so  that  the  whole 
plattin  may  be  pushed  off  the  form  of  types  after  it  has 

Ken  the  pressure,  and  strain  brought  above  it  to  press 
succeeding  sheet.  These  springs  have  their  elas- 
ticity and  form  so  adjusted,  that  the  lower  surface  of 
the  plattin  is  raised  above  the  margin  of  the  tympan, 
where  the  springs  are  not  in  action.  The  plattin, 
therefore,  readily  moves  into  its  position  immediately 
above  the  tympan,  and  as  soon  as  it  is  pressed  down 
updh  the  types,  the  action  of  the  springs  raises  it  above 
the  margin  of  the  tympan,  and  permits,  it  to  be  pushed 
aside  by  the  handle  h  from  the  form  of  types. 

We  have  already  mentioned,  that  the  lower  ends  of 
the  bolts  6,  6,  which  are  generally  shaped  like  the 
frustum  of  a  wedge,  go  into  a  hollow  of  the  same  form 
when  the  plattin  is  pulled  above  the  types.  The  ob- 
ject of  this  is  to  lock  the  plattin  to  the  compound 
lever  *  EFGHKL,  which,  when  moved  by  the  handle 
H,  presses  the  plattin  upon  the  types.  Thia  part  of 
the  apparatus  consists  of  two  levers  DF,  DF,  moving 
upon  fixed  centres  at  D,  D.  The  clutches,  or  wedge* 
shaped  cavities,  sate  jointed  to  these  levers  near  the 
fulcra  D,  D,  so  that  when  the  extremities  F,  F  of  the 
levers  DF,  DF  are  pulled  down,  the  clutches  are  also 
pulled  down,  and  therefore  pull  down  the  plattin  to 
which  they  are  locked.  The  descent  of  the  ends  F,  F 
is  produced  by  a  link  O  united  to  both,  and  this  link 
is  again  joined  to  another  lever,  whose  fulcrum  is  at 
K,  while  the  other  end  is  connected  with  the  handle 
H,  by  which  the  pressure  is  given.  These  levers  are  | 
so  arranged,  that  the  maximum  force  is  given  when  the 
plattin  just  begins  to  touch  the  tympan.  The  plattin 
in  Mr.  Ruthven's  large  presses  is  the  sise  of  a  full 
sheet  t  and  in  consequence  of  the  pressure  not  being 
propagated  from  its  centre,  the  pressure  over  the  whole 
sheet  becomes  more  equable  than  in  other  presses. 
This  press  has  also  the  advantage  of  being  much  cheap- 
er than  the  Stanhope  press,  and  other  presses  upon  s 
similar  construction. 

Clyner's  Columbian  Press. 

This  press,  which  also  depends  on  a  cojx4>u*tion  dp"' 
of  levers,  was  invented  in  Philadelphia  in  1814,  by  Mr.**** 
George  Clymer  of  that  city.    It  was  introduced  into  {*£* 
London  in  1818,  and  a  manufactory  established  forp^j. 
making  them.    The  construction  of  this  press  will  be 
readily  understood,  from  an  inspection  of  the  elevation 
in  Fig.  6,  where  AA  is  the  main  frame  resembling  the 
letter  U.    The  plattin  Bfi,  fixed  by  screws  to  the  bot- 
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ling    torn  of  a  square  pillar  P,  two  opposite  angles  of  which    oast  iron,  and  is  of  the  dimensions  of  an  entire  form.    Priming 
««•     slide  in  angular  grooves  in  die 'two  pieces  of  metal  a,  a,  ,  The  circular  projection  in  the  middle,  with  6i'x  radial-    ^**^ 

fmm    which  stretch  from  the  frame,   and  have  Adjusting  ing  pieces,  gives  it  an  ample  degree  of  firmness.     The  pj^g 

'  screws,  &c.  to  tighten  them  to  the  square  pillar.  plattin  is  immediately  acted  on  by  bringing  nearly  into  ccccixvin. 

E  The  nfechanism  or  combination  of  levers,  by  which  a  straight  line  the  two  main  levers  (6)  and  (17.)  These  Pig.  8. 

xviii.  the  descent  of  the  plattin  is  produced,  is  shown  at  levers,  in  presses  of  the  medium  size,  are  fifteen  inches 

HIKLMN.    The  main  lever  LMN  moving' round  a  each  in  length,  and  in  the  position  represented  in  the 

strong  bolt  at  N,  passes  through  a  fork  in  the  fcame  at  figure,  which  is  that  of  the  greatest  obliquity,  they 

N.    The  other  end  L  of  the  lever  passes  through  an  want  two  and  a  quarter  inches  at  their  point  of  contact 

aperture 'between  the  vertical  bars  at  m,  and  its  central  of  being  straight    The  lower  end  of  each  lever  is  four 

part  at  M  has  a  stout  pivot  or  gudgeon  cast  upon  it,  inches  broad,  and  is  rounded  off  into  a  portion  of  a  cy- 

which  goes  into  collars  at  the  top  of  the  square  pillar  lindrical  surface  of  half  an  inch  radius.    A  piece  of  steel 

•  P,  kept  together  by  strong  bolts.     Ywo  links  L,  /,  one  fixed  within  the  circular  projection  in  the  middle  of 
being  on  each  side,  connect  the  main  lever  with  the  se-  the  plattin  has  a  hollow  bush  or  bed  of  corresponding 

*  cond  lever  nt  6,  moving  on  a  fixed  centre  at  o  in  the    figure ;  in  this  the  lower  end  of  the  lever  (if)  is  set. 
:  great  frame.    Another  link  p  is  connected  by  an  uni-  '  The  upper  end  of  this  lever  is  hollowed  out  in  the  same 

venal  joint  to  n  at  one  end,  and  at  the  other  to  the  manner  to  receive  the  lower  end  of  (6),  and  the  upper 

lever  or  handle  H,  at  which  the  pressman  works.    This  end  of  (6)  to  receive  a  projection  from  the  under  side  of 

handle  turns  on  a  fixed  centre  pin  extended  from  the  the  top  of  the  frame.  At  (5) there  is  a  provision  for  rais- 

great  frame.  ing  or  lowering  this  projection  by  slips  of  sheet  iron 

On  the  top  of  the  vertical  bars  at  n    is  placed  the  or  tin,  and  thus  adjusting  the  position  of  the  levers  to 

fulcrum/!  of  the  counter-lever  g,f,  A,  which  carries  an  the  best  working  state.    The  ends  of  the  levers  and 

adjustible  counter- weight  W,  the  end  g  being  united  the  beds  in  which  they  rest  are  overlaid  with  steel,  and 

by  a  link  to  the  end  L  of  the  main  lever.    The  use  of  the  beds  are  so  contrived  as  permanently  to  retain  a 

this  counter-weight  is  to  raise  the  main  lever  into  its  small  quantity  of  oil.    (9)  »  *  spindle  of  wrought  iron, 

acting  position,  after  the  handle  R  has  been  let  go  by  fastened  at  the  upper  end  by  a  screw  and  nut  to  the 

the  pressman.  shorter  arm  of  the  balance  lever  (7),  and  branching 

below  into  three  parts,  each  of  wnieh  is  attached  by 

Barclay's  American  Press.  «  f  putting  screw  to  the  plattin.    This  answers  the 

*        *  double  purpose  of  keeping  the  plattin  steady,  and  ena- 

This  press  has  been  lately  introduced  into  this  coun-  bling  the  weight  (18)  attached  to  the  longer  arm  of 

try  from  America,  by  Mr.  David  Barclay,  its  inventor,  the  lever  (7)  to  lift  the  plattin  and  carry  back  the  bar" 

The  great  parts  of  the  machine  it  is  unnecessary  to  re-  immediately  after  each  pull    The  plattin  is  still  farther 

present,  as  it  is  only  the  method  of  giving  the  pressure  guided  by  lateral  projections  which  run  '  in  grooves 

to  the  plattin  that  gives  it  its  chief  interest.   We  have,  connected  with  the  cheeks  of  the  press, 
therefore,  represented  this  in  Fig.  7,  where  A,  A  re-        The  mode  in  which  the  movement  of  the  working 

present  the  two  upper  inclined  plates,  and  B,  B  die  bar  (12.)  is  transmitted  to  the  main  levers,  will  be  best 

under  one,   which  is  fixed  on  the  top  of  the  plat-  understood  from  Fig.  15,  which  is  a  representation  of 

tin,  while  the  tipper  one  A  is  fixed  to  the  head  of  the  the  parts  11,  12, 13,  and  15,  as  they  would  appear  to 

press.*  A  wedge  W,  made  of  well-hardened  steel,  is  an  eye  looking  down  upon  the  press  from  above.    The 

fixed  to  the  end  of  the  lever  handle  of  the  press,  so  bar  BA  (the  lever  worked  with  the  hand)  is  inserted 

that  when  this  handle  is  pulled,  the  wedge  W  is  forced  into  a  strong  cast  iron  roller  (15)  which  tarns  in  sockets 

between  two  steel  rollers  C,  D,  so  as  to  roll  them  alopg  secured  to  the  right  cheek  of  the  press.    From  this 

between  the  two  inclined  steel  plates,  and  consequent-  roller,  about  6  inches  above  the  bar,  proceeds  an  arm 

ly  leave  the  lower  plate  B  and  the  plattin-  to  descend.  AC,  three  inches  in  length,  and  to  the  extremity  of 

The  left  hand  rigure  represents  the  rollers  when  the  this  is  connected  by  a  joint  the  driving  lever  CD,  21$ 

plattin  is  pressed  down ;  and  the  right  hand  one  the  inches  long.    The  extremity  D  is  connected  in  a  simi- 

same  rollers  when  the  plattin  has  risen  to  its  place  of  lar  way  with  the  iron  rod  EF ;  one  end  slides  in  a 

rest  The  lever  handle  H  moves  round  n  as  a  fulcrum,  pewter  guide,  (represented  by  10  in  Fig.  14,)  while 

%  and  by  increasing  or  diminishing  a  connecting  link  the  the  other  end  is  fastened  by  a  hook  and  eye  to  the* 

required  force  iB  obtained.  upper  main  lever  (6)  at  the  distance  of  an  inch  from 

As  the  rollers  are  necessarily  above  the  centre  of  the  the  bottom.    (16)  is  a  bar  check,  which  limits  the 

plattin,  the  plattin  is  guided  m  its  ascent  and  descent  revolution  of  the  bar  to  a  precise  arc    The  carriage 

by  two  metallic  bars,  not  very  distant  from  its  margin,  part  of  the  press,  which  stands  in  front  of  the  upright 

*nd  at  the  top  of  each  of  these  bars  there  is  a  spiral  iron  frame,,  present*  nothing  materially  different  from 

*pnng,  which  bears  against  the  top  of  the  frame,  and  the  Columbian  press,  and  will  hot  require  a  particular 

by  balancing  the  weight  of  the  plattin,  keeps  it  always  description. 

dear  above  the  tympan  when  the  handle  is  at  rest  The  operation  of  the  mechanism  will  now,  it  is  be- 

lieved, be  sufficiently  apparent    When  the  bar  B A  is 

Wells's  Printing  Press..  brought  round,  the  roller  A  and  the  arm  .AC  are  made 

to  torn  with  it ;  this  drives  forward  the  lever.  CD,  and 

This  press,  which  has  been  recently  constructed  in  this  in  its  turn  gives  motion  toEF>  which,  by  means  of 
America  by  Mr.  Wells  of  Hartford,  has  been  described  the  elbow  at  F,  brings  the  twotnam  levera.(£)  and  ( 1 7) 
by  the  late  Professor  Fisher.  The  plates,  drawing,  and  towards  the  position  of  a  straight  line.  As  the  move* 
description  of  it  are  taken  frotn  Ferguson's  Lectures,  vol.  ment  of  the  bar  ia  continued,  the  mechanical  ad  van- 
s' p.  265.  "  The  frame  is  of- iron,  cast  (with  the  ex-  tage  not  only  increases  from  the  gradual  approach  of 
ception  of  the  feet)  in  a  single  piece;  and  is  of  such  the  two  main,  levers  to  a  vertical  position,  but  from 
form  and- dimensions  as  to  be  incapable  of  springing  the  approach  of  ACACD  towards  a  straight  line.  The. 
while  the  press  is  in  operation.    The  plattin  (4)  is  of  combination  is  therefore  one  which  is  — : — *'-  - J — 
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Printing  to  effect  that  rapid  increase  of  power,  near  the  -end  of  Several  other  presses  have  been  contrived.     In   *** 

t  Presses,    the  pull,  which  has  been  already  mentioned  as  the  Brown's  press,  for  which  a  patent  was  taken  in  1807,  J** 

^-  ~-~— ^  great  desideratum  in  the  construction  of  this  part  of  the  screw  is  moved  by  a  bevelled  wheel  and  pinion,  s^v 

the  printing  press.  and  the  types  are  inked  by  two  elastic  rollers.  Brookes's 

To  determine  the  actual  gain  of  power  at  the  begin-  press  consists  in  the  application  of  the  compound  le- 

ning  and  at  the  end  of  the  pull,  measurements  have  been  vers  of  the  Stanhope  press  to  the  common  press. 

taken  from  an  individual'  press  of  tfee  lines  necessary  ~  PRINTING  PRESS,  Copperplate.    The  inven-  Cor* 

for  the  computation.    When  the  bar  was  thrown  back,  tion  of  the  copperplate  printing  press  seems  to  have  pi** 

the  angle  ACD  (of  the  triangle  ADC,  formed  by  join-  been  made  about  toe  same  period  as  the  type  printing  ^-P" 

ing  the  three  centres  of  motion  with  straight  lines)  was  press.    In  the  absence  of  authentic  record,  tradition 

found  to  be  =  11 3°  52',  CDA  =  7°12/,  and  the  dis-  has  ascribed  the  discovery  to  a  silver-smith,  who  in 

tance  of  the  centre  of  motion  of  the  two  adjacent  ends  order  to  save  labour,  and  insure  the  accurate  and  rapid 

of  the  main  levers  from  the  straight  line  joining  their  multiplication  of*engraved  patterns  upon  his  works, 

outer  extremities  =  2±  inches.    The  length  of  AC  was  was  in  the  habit  of  inking  in  the  pattern,  and  taking 

&},  and  the  distance  from  A  to  the  part  of  the  handle  off  impressions  with  a  burnisher  from  the  figure  first 

where  the  hand  was  generally  applied  was  24  inches,  executed.    This  is  so  simple,  and  generally  so  well 

Hence,  as  will  appear  from  tbe  theorems  given  above,  understood  a  process,  that  we  need  not  waste  time  in 

the  gain  of  power  will  be  found  by  compounding  the  describing  it 

following  ratios:  24toS£;  cos. 70°  12'tosin.  113° 52';  The  success  attending  this  discovery,  immediately 

15  to  2  XiJ;  and  14  to  15 ;  which  gives  a  total  of  suggested  that  the  same  results  would  be  obtained  in 

20  to  1.  a  more  perfect  manner,  by  a  proper  application  of  the 

At  the  end  of  the  pull  the  angle  ACfD  =  172°,  the  pressure  of  a  roller  to  the  whole  surface  of  the  plate  at 

angle  CD  A  =  l°S\  and  the  distance  of  the  vertical  once,  instead  of  the  labour  of  passing  the  burnisher 

levers  from  a  straight  line,  according  to  the  specifics-  in  the  hand  gradually  over  each  individual  spot  of  en* 

tion  of  the  inventor,  which  was  found  nearly  exact,  graving.     The  first  invented  presses  appear  to  have 

s=  half  an  inch.    Hence  the  gain  of  power  will  be  been  constructed  with  considerable  accuracy  and  power 

found  by  compounding  the  following  ratios :  24  to  3} ;  from  the  excellence  of  the  impressions  of  the  ancient 

cos.  T  S'  to  sin.  172*;  15  to  2  X  i ;  and  14  to  15 ;  works  which  have  reached  us,  but  which  it  would  be 

which  gives  a  result  of  763  to  1.    It  thus  appears  that  out  of  place  to  enumerate  here. 

tbe  power  gained  is  about  thirty-eight  times  greater  at  In  the  present  age  of  improvement  and  novelty, 

the  end  than  at  the  beginning  of  the  pull."  many  alterations,  and   certainly  great   amendments 

have  been  made,  both  upon  the  construction  of  the 

rr     •    p  •  #•      »  press  for  the  higher  branches  of  printing,  and  also 

i        Hope  s  Jfrwttng  rress.  upon  that  g^ptej  ^  more  ordinary  purposes.   Among 

Hop**,           One  of  the  latest  printing  presses  is  that  invented  *h«  most  prominent  of  these  improvements  is  the  ap- 
pointing     and  constructed  by  Mr;  Hope  of  Jedburgh,  who  has  plication  of  the  wheel  and  pinion,  instead  of  the  lever 
prHa-         secured  it  by  a  patent    This  press,  which  is  repre-  <*  crow  *»  driving  the  press,  and  the  substitution  of 
Fla.9.        tented  in  Pig.  &  is  an  improvement  on  the  Stan-  cast  iron  in  place  of  wooden  rollers.      Other  plans 
hope  press;    and  the  patent  is  taken    out   merely  have  been  suggested  for  the  purpose  of  increasing  the 
for  a  new  combination  of  levers.    A  plan  of  that  rapidity  of  multiplying  the  impressions  of  common- 
**•  10.      part  of  the  press  is  shown  in  Fig.    10,  where  a,  a  P1**  works,  the  most  ingenious  of  which  is  the  mven- 
are  the  iron  standards  of  the  press,  and  b  theplattin,  tion  of  die  celebrated  Mr.  Perkins,  and  of  which  a 
with  the  form  of  types  under  it     The  handle  d  of  complete  account  will  be  found  in  the  London  Jour- 
the  press  is  attached  to  the  short  arm,  or  lever  e,  turn-  ^  of  the  Arir,  No.  III.  Plate  VIII.  Figs.  3  and  4. 
ing  on  a  pivot  in  tbe  iron  pillar  a.    The  connecting  We  shall  describe  these  presses  after  we  have  detailed 
red/is  fixed  to  e  by  a  joint,  and  in  the  usual  construe  the  construction  of  the  more  simple  machinery ;  but 
tion  of  the  Stanhope  press,  it  is  connected  to  another  before  proceeding,  it  may  not  be  out  of  place  to  re- 
short  arm  fixed  to  the  metallic  screw  or  bolt  in  the  »ark,  w*t  the  principal  requisites  of  a  good  copper, 
joint  of  the  press.    In  the  present  new  construction,  P^te  press  are  perfect  truth  in  the  manufacture  of  the 
however,  the  rod/is  connected  by  a  joint  to  one  arm  rollers  and  plank  interposed  bet  ween  them,  and  the 
of  the  forked  lever  g,  which  moves  upon  a  cylindrical  judicious  application  of  such  a  working  power   u 
fulcrum  on  the  pillar  «,  while  tbe  other  end  is  joined  dwdl  cause  the  least  bodflv  fatigue  to  the   printer, 
by  a  pivot  to  the  posterior  rod  h,  jointed  to  a  short  arm  If  the  workman  has  to  apply  too  much  of  his  strength 
t,  extending  from  the  bolt  of  the  press.  Mr.  Hope  there*,  to  drive  the  machinery,  his  hand  will  be  made  to 
fore  gains  additional  power,  by  using  the  additional  shake  m  consequence  of  the  exertion,  and  thus  he 
connecting  rod  a  and  the  bent  lever  g.«  will  be  rendered  incapable  of  cleaning  off  the  ink  from 
When  the  press  is  at  rest,  the  combination  of  levers  the  plate,  with  that  delicacy  of  touch  which  is  indie- 
has  the  position  shown  in  the  figure;  but  when  it  is  pensably  requisite  in  finer  works.     The  printers  of 
in  action,  the  path  described  by  the  different  parts  is  calico    goods,  aware  of  the  importance  of  this  con- 
shown  by  the  dotted  line.  sideration,  have  skilfully  applied  the  power  of  the 
In  place  of  the  maleand  female  screws  by  which  the  steam  engine  for  this  purpose ;   and  we  have  been  in- 
plattin  generally  rises  and  falls,  he  substitutes  two  in-  fimned  that  the  presses  in  the  bank  of  Ireland  for 
clined  planes;  tut  these  do  not  form  a  pot  of  his  pa-  printing  their  notes,  are  also  driven  by  the  same 
tent                                                                     *  means. 

Thu  dnm  bu  bem  nttd  in  aareral  printing  offices  Fig.  11,  Plate  CCCCLXVIII.  npreMnts  tbe  meet  Fuifj 

both  in  England  tnd  Scotland,  and  it  is  admitted  to  simple  copperplate  prew,  which,  with  the  exception  tf««» 

unite  tbe  adwnta«a«fcb8aptMM  with  gnat  power  and  the  apindlea  of  the  two  rollers,  may  be  entirely  con-  ** 

accuracy.  rtructed  of  wood.    A  u  ttw  upper  roller ,  B  the  under 
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pg  roller,  a  little  larger  in  the  diameter  than  the  tipper ;  ing,  instead  of  its  being  placed  at  the  cheek  of  the   Printing 

*   C  the  plank  upon  which  the  copperplate  P  rests.    The  press,  as  shown  in  Pig.  12. — and  its  cheapness,  consi-t'  Pr^n^m 

**  plate  should  be  placed  upon  a  piece  ofpajteboard  of  a  lit-  deririg  the  great  siae  of  plate  which  its  dimensions  are      .^  ^ 

tie  longer  size  than  the  paper  upon  which  the  impres-  calculated  to  take  in.    From  an  examination  of  the 

sion  is  to  be  taken,  in  order  to  defend  the  plank  against  representation  given  in  the  accompanying  plate,  it  will  ' 
the  indentation  consequent  on  the  necessary  pressure.'  appear  evident  that  by  the  mode  of  fixing  the  pinion, 

of  the  roller.  D  is  the  strongest  part  of  the  frame  of  the  and  from  the  great  diameter  of -the  wheel  into  which 

press,  commonly  called  the  cheeks;  d  an  open  space  in  it  acts,  greater  power  is  obtained ;  and  from  the  pin- 

the  cheeks  for  admitting  the  axes  or  spindles  of  the  ion  being  worked  by  a  w inch- handle,  greater  unifor- 

rollers.    The  upper  roller  has  a  brass  bush  fitted  to  miry  and  dispatch  is  given  when  required  in  common 

the  upper  half  of  the  spindle,  and  upon  which  is  placed  work;    There  is  also  a  convenient  apparatus  for  fix-- 

a  proper  quantity  of  pieces  of  pasteboard  and  felting  ing  the  cloths  in  cases  where  the  plate  is  too. large  to 

in  alternate  layers,  in  order  to  give^  elasticity  to  the  Admit  of  the  length  of  the  cloth  being  warped  round 

Sressure,  and  greater  ease  to  the  workman.  Tne  spin*  the  roller  and  fixed  to  it.  This  apparatus  is  seen  at  A, 
leof  the  under  roller  is  also  placed  in  a  brass  bush,  Fig.  15.  where  the  dotted  line  represents  the  cloths 
sometimes  with,  but  oflener  without,  a  mass  of  elastic  warped  in  a  triangular  form  round  the  roller  of  the 
substance.  In  this  opening  two  screws  are  fixed,  so  press,  and  extending  to  the  two  small  rollers  b  b,  which 
as  to  act  upon  the  elastic  mass  placed  above  the  spin-  the  cloth's  make  to  revolve  along  with  the  roller  of  the 
dies  of  the  upper  roller,  for  the  purpose  of  regulating  press.  The  diagram,  Ffg.  14.  will  convey  a  more  perfect  Fig.  1* 
the  pressure  necessary  to  produce  the  requisite  bold-  idea  of  this  apparatus,  AA,  thetwo  small  rollers,  round 
ness  of  the  impression*  Some  skill  is  required  in  the  which  and  the  upper  rotter  of  the  press  the  cloths  b  b 
management  of  these  screws,  for  we  have  seen  that  revolve,  when  the  press  is  set  in  motion,  dd  represent 
strength  of  body,  without  this  knowledge,  has  actually  two  small  screws,  which  are  so  contrived  as  t6  slacken 
broken  the  spindles  of  the  rollers  in  vain  attempts  to  or  tighten  the  cloths  when  required.  In  Fig.  J5.  B  re- 
perform  what  a  judicious  workman  would  accomplish  presents  the  plank  upon  which  the  copperplate  rests ; 
with  comparative  ease.  In  order  to  keep  the  elastic  it  is  also  made  -of  cast  iron,  and  supported  upon  the 
mass  above  described  as  efficient  as  possible,  it  should  small  narrow  rollers  c: 

be  taken  out  at  night,  turned,  and  replaced  in  the  .    This  press  is  calculated  to  print  a  plate  the  size  of  a 

morning.    Much  of  the  excellence  of  the  work  also  sheet  of  double  elephant  paper,  and  coats  about  £40. 
depends  upon  the  proper  quantity  of  felting  or  cloth        The  following  description  ■  of  Mr.    Perkins's  new 

being  warped  round  the  upper  roller  6  o.     If  too  presses,  and  the  representations  Figs.  15  and  16.  are 

many  layers 'are  put  on  it,  the  result  will  be,  that  extracted  from  Newton's  Journal  of  Arts. 

greater  power  will  be  required  to  drive  the  press,  and  *    *'  Fig.  15.  shows  an  improved  steel  or  copperplate,  Fig.  15* 

the  impression  wiJl  not  be  so  clear  and  distinct  as  it  or  block  printing  press.     The  principal  improvements 

ought;  and  again,   if  too  few  layers  of  cloth  are  consist  in  anew  method  of  heating  the  plate  or  block  \ 

applied,  the  paper  will  be  stained  by  the  hardness  in  the  use  of  a  tyrapan  for  the  purpose  of  saving  the 

of  the  roller,  and  it  will  have  a  glazed  appearance,  ex  pence  of  making   the  plates'  or  blocks  any  larger 

and  be  liable  to  be  cut  by  the  edges  of  the  copper-  than  is  necessary  to'  receive  the  engraving,  as  well  as 

plate.    These  defects  also  result  (though  in  a  less  de-  to  save  ink,  and  also  time  and  labour  in  changing  the 

gree)  from  the  want  of  a  proper  quantity  of  the  elastic,  plates  or  blocks.     The  manner  in  which  these  objects 

mass  being  placed  above  the  spindle  of  the  upper  .are  effected,  will  appear  from  Figs.  15  and  1 6.   AA/fcc. 

roller.  E  is  the  remaining  part  of  the  frame  of  the  press,  is  the  cast-iron  frame  of  the  press;  B  the  upper  cast-iron 

and  F  the  levers  or  cross  fixed  to  the  end  of  the  swindle,  roller,  on  the  axis  of  which  is  fhted  the  wheel  C,  'with 

by  which  the  motion  is  given  to  the  upper,  and  com-  handles  around  It  for  the  workman  to  pull  by  ;  D  the 

municated  to  the  under  roller.  -  lower  cast-iron  roller,  £F  the  bed  of  the  press,  made 

F(g.  12-  represents,  one  of  the  modes  of  applying  the  partly  of  east-iron  and  partly  of  wood ;  the  part  E  is  of 

▼n.  power  of  the  wheel  and  pinion  for  driving  the  rollers:  Cast  iron,  the  better  to  resist  the  pressure  of  the  foil* 

A  a  pinion  fixed  to  the  cheek  of  the  press,  which  acta  efs,  and  to  convey  the  heat  employed  to  the  warm  plate 

in  the  teeth  of  the*  wheel  B,  which  wheel  is  fixed  to  vt  block;  the  plate  or  block  G  is  fixed  upon  the  bed,  by 

the  spindle  Of  the  upper  roller  C.    A  cross,  with  eight  means  of  screws  passing  through  counter-sunk  holes 

spokes  DD,  is  flx^dto  the  spindle  of  the  pinion  A,  by  made  in  the  bed  from  the  under  side  of  it,  and  into 

which  the  motion  is  communicated.    This  application  screw  holes  made  partly  through  the  plate  or  block  it- 

pfthe  wheel  and  pinion  is  certainly  a  considerable  im-  self.     The  tympan  H  is  a  wooden  frame;  Covered 

provement,  but  it  has  its  disadvantages.    The  chief  of  with  copper;  and' turned  into  hinges  1 1,  and  having  an 

these  are,  that  the  pinion  cannot  be  placed  atasuffl-  aperture  in' it  large 'enough  to  enclose  the  plate  or 

dent  distance  from  the  spindle  of  the  upper  roller,  so  block,  the  sides  of  which  aperture  are  made  feather* 

**  to  admit  of  awheel  of  sufficient  diameter  for  it  to  edges,  so  as  to  overlap  die  bevelled  edges  of  the  plate 

act  in  to  give  the  requisite  cower .    Another  disad-  or  block,  and  prevent  them  from  soiling  the  paper, 

vantage  is  the  great  length  ana  number  of  the  levers,  Hre  cast-iron  part  of  the  bed  of  th£  press,  with  the 

which  renders  the  action  too  slow  for  common  work,  -plate  or  block  upon  it,  is  heated  by  means  6f  a  block 

if-   We  give  the  following  description  and  representation,  of  cast  iron  J,  which  is  supported  upon  the  plate  K, 

(Fig.  13.)  of  a  neat,  useful,  and  at  the  same  time  a  with  turned  up  edges, 'and  which  block  is  removed  and 

very  powerful   press,  which  remedies  these  defects!,  replaced  by  another  from  time  to  time  as  it  cools.    In 


•it- 
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w  passing  through ...  

burgh.      Its   chief  qualities  are   its  durability — the  of  the  press  frame,  one  of  which  screws  ia  shown  at 

Wtapactness  of  its  form — the  mode  of  applying  the  L.    The  intention  of  this  inclination  is  to  cause  the 

power  of  the  pinion  to  the  wheel  aeen  in  the  engrav-  bed  to  return  after  theimpression  is  niade  of  its  own 

vwt.  xvnt  pabt  u  r 
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upon  the  end  of  i,  and  by  forcing  it  either  way,  will 
adjust  the  wheel  with  respect  to  the  plaltin,  till  they 
exactly  correspond. 

The  manner  of  forming  the  inking  and  distributing 
rollers  with  an  elastic  substance,  is  worthy  of  notice. 
After  many  trial*.,  a  composition  of  glue,  mixed  with 
treacle,  was  found  to  answer.  The  roller  is  made  of  a 
copper  tube*  covered  with  canvass,  and  placed  in  a 
mould,  which  is  a  cylindrical  metal  tube,  accurately 
bored,  and  oiled  inside;  the  melted  composition  is  then 
poured  into  the  space  of  the  mould,  and  when  cold, 
the  whole  is  drawn  out  of  it,  with  (he  glue  adhering 
to  the  copper  tube,  and  forming  an  accurate  cylin- 
der. The  composition  will  not  harden  by  exposure  to 
air,  nor  does  it  dissolve  by  the  oil  contained  in. the 
ink,* 

.....    Steam  Printing  Machine* 

M.  Koenig,  from  Saxony,  seems  to  have  been  the  first 
person  who  conceived  the  idea  of  constructing  a  steam 
printing  machine.  Having  failed  iu  interesting  the 
continental  printers  in  his  views,  he  came  to  London 
about  1 804  ;  and  after  many  years  of  experiment  and 
disappointment,  he  at  last  succeeded  in  erecting  two 
machines  for  printing  the  Times  newspaper,  which  was 
first,  printed  by  them  on  the  20th  Nov.  1814.  He 
afterwards  erected  another  for  Mr.  It  Taylor,  in 
$hoeLane;  one  for  Messrs.  Bensley,  which  printed 
both  sides  of  the  sheet  in  succession,  and  another  for 
the  same  house,  which  printed  both  sides  of  the  sheet 
at  once. 

•.  As  this  machine,  however,  was  very  complicated, 
many  mechanics  attempted  to  simplify  it.  Tuft  great 
object  was  soon  accomplished  by  Mr.  Dnyden, .  who, 
lender  the  direction  of  Messrs.  Applegath  and  Cow  per, 
constructed  two  machines  for  Messrs.  Bensley,  one 
Rouble  and  the  other  single.  The  double  machine 
throws  off  from  800  to  1000  sheets,  printed  on  both 
sjdee,  in  an  hour ;  and  the  single  one  from  1500  to 
1600  printed  on  one  side.  . 

.  One  of  these  double  machines  is  represented  in  Plate 
CCCCLXIX*  Fig.  1.  The  machine  receiveaUts  mo- 
tion from  an  axle,  on  which  there  is  a  pinion  which 
works  into  the  teeth  of  the  wheel  C.  The  sheets  of  paper 
lying  on  the  table  A  are  laid  by  a  boy,  one  by  one,  on 
tjie  table  B,  which  haa  a  number  of  narrow  linen  tapes 
extended  over  its  surface.  The  action  of  a  lever  fixed 
on  the  cog  wheel  of  the  main  cylinder  F,  gives  motion 
to  a  lever  on  the  axis  of  the  roller  D,  which  causes  the 
roller  C  and  D  to  move  round  part  of  a  revolution, 
by  which  motion  the  sheet  of  paper  is  advanced  be-' 
tween  the  rollers  h  and  E,  where  the  two  systems  of  • 
endless  tapes  meet.  When  the  sheet  is  thus  taken  off 
the  table  B,  the  rollers  C  and  D  are  carried  back  by  a 
weight  W,  attached  to  the  cord  a,  so  as  to  be  ready  to 
deliver  the  next  sheet  into  the  tapes.  The  first  sheet 
of  paper  is  now  carried  along  between  the  systems  of 
tapes  to  the  circumference  of  the  main  cylinder  F, 
mounted  on  a  strong  axis,  and  covered  with  .a  blanket, 
and  by  the  revolution  of  this  cylinder,  the  paper  is' 
pressed  against  the  form  of  types  lying  below  F.  While 
one  of  the  aides  of  the  sheet  ia  tons  receiving  its  im- 
pression, the  other  form  of  types  below  G  ia  receiving 
its  ink  from  the  inking  cylinders.  By  the  motion  of 
the  machine  the  sheet,  one  of  whose  sides'  was  printed' 
by  the  cylinder  F,  advances  between  the  tapes  and  round 
the  cylinders  H  and  I,  by;  which  it  ia  inverted  and 
applied  in  this  inverted  position- to  the  blanket  on  the 


surface  of  the  second  cylinder  G ,  by  which'  the*  other  PtiJ 
tide  of  the  sheet  is  printed  by  the  form,  of  types  below  M*u 
G.    The  sheet  is  now  at  the  point  t,  where  the  two  sys- 
tems of  tapes  separate,  and  it  is  delivered  on  the  board 
Z,  from  which  it  is  removed  by  a  boy.  - 

As  the  operation  of  this  machine  depends  upon  the 
system  of  tapes,  it  will  *  be  necessary  to  explain  their 
construction  at  greater  length.  The  tapes  are  so  com- 
bined, that  they  always  fall  either  between  the  pages 
in  the  form  of  types,  or  near  the  margin  of  the  sheet 
of  paper.  When  the  paper  is  therefore  taken  in  be- 
tween the  tapes*  it  must  move  along  with  them  till  it 
is  brought  exactly  above  the  form  of  types  to  receive 
the  impression.  j 

If  we  suppose  one  system  of  tapes  to  begin  above 
the  cylinder  E,  they  then  follow  the  under  circum*- 
ference  of  the  roller  F ;  and  passing  over  the  upper  part 
of  the  roller  H,  and  then  below  the  roller  I,  they  stn> 
round  a  considerable  portion  of  the  main  cylinder  G; 
and  after  passing  along  so  as  to  touch  the  cylinders  a, 
6,  ct  d,  and  e,  they  arrive  again  at  the  roller  E,  from 
which  they  started,  thus  forming  an  endless  system.  The 
second  system  of  tapes  beginning  at  A,  pass  on  to  £, 
where  they  come  into  coincidence  with  the  first  system, 
each  tape  in  the  one  system  corresponding  to  each  tape 
in  the  other.  In  this  state  of  coincidence,  they,  ad- 
vance under  F,  above  H,  under  I,  and  round  Q,  sepa- 
rating at  the  roller  t,  where  they  descend  to  Jr,  and 
passing  in  contact  with  the  rollers  m,  n,  o,  they  .return 
to  the  roller  /i.  These  two  systems  of  tapes  revolve 
without  interfering  with  each  other,  and  all  sliding  or 
displacement  of  the  tapes  is  prevented  by  the  unilorm 
motion  produced  by  the  toothed  wheels  which  .connect 
the  cylinders  F,  G,  H,  I,  and  £.  The  reciprocating 
motion  of  the  carriage  which  holds  the  forms  of  types, 
is  produced  by  a  pinion  on  the,  upright  axis  K,  which 
works  in  the  rack  LL,  connected  with  the  carriage  by 
a  system  of  levers. 

The  types  of  each  form  are  inked  by  two  separate 
inking  apparatuses*  shown  at  N  and  O.  A  roller 
at  N,  driven  by  a  band  from  the  axis  of  G  removes 
slowly  a  film  of  ink  from  a  mass  of  ink  on  a  horizontal 
plate,  nearly  in  contact  with  its  circumference.  An 
elastic  roller  O,  which  moves  round  an  axis  p,  ia  con- 
nected with  the  axis  of  G  by  an.  excentric  circle,  which 
causes  it  to  rise  into  contact  with  N  ;  and  after  taking 
a  little  ink  from  it,  to  descend  upon  the  metallic  table 
T,  fixed  to  the  type  carriage,  so  as  to  receive  ink  from 
O  during  the  reciprocating '  motion  of  the  carriage. 
The  supply  of  ink  on  the  table  T  is  finely  regulated  by 
the  elastic  rollers  R,  and  it  is  afterwards  taken  up  by 
the  rollers  S,  which  lay  it  uniformly  upon  the  types 
while  they  pass  under  these  rollers. 

.  Varioua  improvements  on  printing  machines  have 
been  lately  made  by  Mr.  Augustus  Applegath,  who 
has  secured  the  exclusive  right  to  them  by  patent  ia 
1823.  His  improvements  relate  to  five  points. 
•  1.  He  passes  the  distributing  ink  rollers  diagonally 
instead  of  directly  across  the  ink  table*  •  • 
.  £.  He  makes  the  ink  table,  which  was  formerly  me- 
tallic, of  flexible  materials,  such  as  linen,  woollen,  can- 
vass, carpeting,  leather;  &c.  covered  witb  a  smooth 
coating  of  varnish  paint,  or  the  elastic  composition  of 
glue  and  treacle. 

.  8.  He  inks  the  form  of  types  by  a  Bystem  of  rollers 
attached  to  endless  chains*  or  bands.  ,<    .• 
'  4.  He  makes  the  pfatttin  or  pressing  anrfiseein  the 


•  The  sugar  contained  in  this  composition  attracts  moisture  from  the  air,  and  this  prevents  the  glue  from  getting' hard. 
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bg   form  of  a  cylinder,  with  flattened  sides/  or  of  a  prism  the  machine,  the  types  are  pushed  back  wards  in  ranges   Printing 

«'7*  with  any  number  of  sides.  of  the  box  s,  each  type  preserving  its  erect  position.  When  Machinery. 

*"    .  5.  He  uses  a  revolving  tympan  frame,  which  carries  the  cam  5  has  passed  the  lever  p,  the  weight  attached  '~0~)Tmmm 

a  number  of  tympana,  for  the  purpose  of  receiving  to  it  causes  the  punch- bar  and  punches  I  to  rise  into 

the  sheet  of  paper,  and  bringing  them  successively  their  former  position.     The  cam  b  now  pushes  back  o, 

into  the  situation  where  they  are  to  be  printed.    See  brings  the  matrix  bar  beneath  the  raoujd  bar,  and  the 

Newton's  Journal,  vol.  vii.  p.  7.  matrix  bar  is  locked  up  by  the  cam  7,  which,  acting 

Another  patent  for  a  printing  machine  was  taken  on  the  end  of  the  lever  m,  pushes  the  wedges  into  their 

out  in  1822,  by  Mr.  John  Bold  of  Bermondsey;  but  a*  original  situation.     The  grooves  for  the- moulds  are 

it  is  too  complex  to  be  described  without  the  aid  of  replaced  over  the  matrices  by  the  friction  roller  at  the 

many  figures,  we  must  refer  the  reader  to  Newton's  end  of  the  lever  k,  descending  from  the  elevated  part 

Journal  of  llu  Arts,  vol.  vi.  p.  11,  July  1823,  where  a  of  the  periphery,  of  the  wheel  i$at#8,  and  shifting  back 

drawing  and  description  of  it  is  given,  the  mould  bat.     One  entire  revolution  having   been 

'  •  .  '        .    .  •  performed,  the  cam  1  is  again  brought  under  the  end 

Church  s  Type-Founding  and  Printing  Machinery.  of  the  jever  j   which  rai?e8  the  piunger  e  t0  ^  ready 

•*    *    The  very  remarkable  apparatus  for  printing,  invent-  for  a  second  operation. 

aod-  ed  by  Mr.  William  Church  of  Birmingham,  and  se-     *   The  mould  bar  has  many  turnings  cut  through  it, 

cured  by  patent  in  1822,  consists  of  three  machines.  -(as  shown  in  Fig.  6.)  for  the  passage  of  cold  water  to 

1.  The  object  of  the  Jirtt  is  to  cast  metallic  types  cool  the  type  metal.     The  water  is  conveyed  by  a 
with  extraordinary  expedition,  and  to  arrange  them  pipe  x>  and  discharged  by  an  aperture  at  y. 
for  the  compositor.  '     2.  Composing  Apparatus*— The  types  being  arrang-  Composing 

2.  The  second  machine  selects  and  combines  the  ed  in  files  of  letters,  are  placed  in  boxes  or  slips,  SJJJT^ 
types  into  words  and  sentences.    And,  ahown  at  a,  a,  Fig.  7.      bb  are  a  number  of  jacks,    lg     • 

3.  The  third  is  for  taking  impressions  from  the  each  of  which  has  a  key  attached  to  it  as  in  the  harp, 
types  so  arranged.  .sichord.    There  are  four  rows  of  keys,  as  in  Fig.  8, 

1.  Type  Founding  Apparatus.— The  machine  for  in  order  that  any  one  of  them  may  be  touched  by  the 
casting  the  types  is  shown  in  Figs.  2,  3,  and  4  of  finger;  and  c  c,  Fig.  7.  is  a  number  of  slits  corre- 
iw.  Plate  CCCCLXIX.  the  first  being  a  plan,  the  second  spending  to  the  keys,  through  which  the  heads  of  the 
an  elevation,  and  the  third  a  section  of  the  machine,  jacks  pass.  Each  file  of  letters  stands  exactly  over  the 
In  these  figures  a  is  a  box,  holding  the  melted  type  head  of  its  jack.  When  the  finger  presses  on  the  key 
metal,  (which  flows  from  the  fountain  d)  having  in  b  1,  Fig.  8.  the  head  of  its  jack  b  1  pushes  forward  thi 
front  of  it  the  mould  b>  (Fig.  S.)  and  b  b  Fig.  5.  formed  lower  type  of  the  file  a,  against  which  it  stood,  to.  the 
by  a  steel  bar,  with  a  number  of  vertical  grooves  to  -front  part  of  the  plate  c.  As  the  key  6 1  descends, 
hold  the  metal.  Below  this  mould  are  placed  the  the  lever  e  is. raised,  by  the  descent  of  d,  and  the  end 
matrices  c  c,  which  form  the  letter  or  face  of  the  of  e  enters  a  snail  groove  in  a  snail  wheel/,  connected 
type.  By  means  of  a  plunger  e,  a  portion 'of  the  *  by  a  train  of  wheel. work,  to  a  barrel  g,  containing  a 
melted  metal  i»  displaced  from  a,  and  rushes  with  -  spring  intended  to  act  as  a  clock-movement,  to  give 
force  into  the  grooves  of  the  mould  bar,  and  into  the  motion  to  the  arms  A  A  in  front.  The  lever  e  acting  as 
matrices.  The  machine  operates  in  the  following  man-  a  trigger,  lets  off  the  clock,  movement,  whenever  a  key 
ner.  A  fly-wheel  g,  driven  by  hand,  moves  the  shaft  is  depressed,  and  the  wheel/ revolves  once  on  the  de« 
ht  carrying  the  cam  wheel  iu  As  soon  as  the  cam,  -scent  of  eaeh  key.  Each  ot  the  revolutions  off  raises 
seen  at  1  Fig.  8.  is  slid  from  beneath  the  end  of  the  and  depresses  the  connecting  rod  t  by  the  crank  on  its 
lever  j,  the  plunger  e  is  drawn  down  by  a  weight  ap-  axle.  This  causes  the  shaft  ji,  and  the  collecting  arm 
pended  toj,  and  forces  a  portion  of  the  metal  into- the  h,  to  vibrate,  so  that  each  turn  of/ gives  a  pendulous 
moulds  and  matrices.  As  the  cam  wheel  advances,  a  motion  to  the  arms  A,  A>  and  brings  together  the  col- 
projecting  part  of  its  periphery  2  raises  the  end  of  the  lectors  A,  A,  which  slide  the  type  from  any  part  of  the 
lever  k,  and  a  short  arm  at  the  reverse  end  of  the  shaft,  plate  c  to  the  centre,  and  this  type  is  pushed  down 
which  carries  this  lever  A,  shifts  the  mould  bar  b  later-  through  an  aperture  in  the  plate  into  the  curved  chan- 
ally,  and  brings  its  grooves  under  a  series  of  punches,  nel  a,  n>  which  answers  the  end.  of  a  composing  stick, 
extending  from  the  bar  //,  Fig.  2.  The  matrix  bar  c.  This  is  done  by  the  front  part  of.  the  levee  m,  which, 
is  now  unlocked  by  a  cam  8  bearing  against  the  end  descends  while  the  rod  /  is  pushed  up  by  the  wheel/ 
of  the  lever  m,  the  reverse  end  of  which  slides  back  a  'The  types  may  now  be  taken  in  the  usual  manner 
bar  holding  a  series  of  wedges  n  n,  and  thereby  per-  from  the  composing  stick,  and. arranged  into  pages, 
mitting  the  matrix  bar  to  descend  the  one-eighth  of  an  *  &  Printing  Apparatus.— A  side  view  of  this  ma-  Printing 
inch,  so  as  to  withdraw  the  ends  of  the  cast  types  chine  is  seen  in  Fig.  9,  and  a  section  through,  its  mid-  apparatus, 
from  these  matrices.  Another  cam  4  striking  the  up-  die  lengthwise  in  Fig.  10,  where  a  is  the  table  to  hold  Fig*>  9, 10. 
per  end  of  the  lever  o  o,  causes  the  reverse  end  of  it  the  form  of  types,  6  the  plsttin,  c  the  inking  rollers, 
to  draw  forward  the  matrix  bar  c  from  beneath  the  and  d,  and  rfl,  the  friskets^  The  machine  is  moved 
types.  The  cam  5  now  pushes  back  the  arm  p  of  a  by  a  handle  and  fly-wheel,  on  the  axis  of  which  are  the 
compound  lever,  and  causes  the  other  arm  q  to  force  -pullies  e,  from  which  cords  pass  to/  and  from/an  end- 
down  the  bar  /  /  with  its  punches,  which  push  the  types  less  chain  extends  to  a  pulley  at  the  reverse  end  of  the 
out  of  the  mould  bar  into  the  guides  r,  which  are  machine.  This  chain,  attached  to  the :  frame  of  the  ink* 
square  tubes  formed  to  the  figure  of  the  types,  and  ing  rollers,  draws  them,  by  alternating  revolutions,  of 
twisted  one  cparter  round,  in  order  to  bring  the  body  the  pullies  e,  over  the  table  and  form  of  types  a, .  These 
of  eaeh  type  mto  the  proper  position  for  the  composing  « movements  of  the  inking*  roller  are  produced  by  a  pe- 
machine.  After  the  types  have  descended  in  the  culiarly  formed  endless  screw  (on  the  axle. of  the  pul- 
guides,  a  pair  of  guide  cam*  t  (Fig.  $.)  between  <whitfh  lies  e)  with  a  cross  thread,,  into  which  a  tooth  works 
the  end  of  the  lever  v  acts,  cause  by  their  obliquity  on  the  underside,  and  causes  the  screw,  to  slide  back- 
the  lever  v  to  vibrate  and  slide  the  projected  bar  n>  wards  and  forwards  laterally,  .locking  alternately,  into 
backwards  and  forwards,  so  that  at  every  operation  of  one  of  the  pullies  «.    The  ink  is  taken  up  from  the 
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chemical  speculations;  no  one  listened  to  him.  .By 
degrees,  however,  the  system  of  Lavoisier  was  conso- 
lidated: finally  adopted  by  its.  most  stubborn  oppo- 
nents, it  became  generally  known;  and  the  greater 
part  of  our  present  chemists  have  studied  the  science 
under  so  other  form  but  that  which  Lavoisier's  hypo* 
.thesis  presents.  The  attention  which,  during  five  and 
twenty  years,  had  been  directed  to  this  single  point, 
was  at  length  divided ;  and  the  luminous  rays  dis- 
seminated in  the  works  of  hostile  or  prior  writers 
beamed  forth  anew.  It  may  thus  be  affirmed,  that 
the  birth  and  consolidation  of  the  antiphlogistic  sys- 
tem put  a  stop,  for  a  time,  to  the  investigation  of 
chemical  proportions,  which  originated  at  the  same 
period. 

Lavoisier  himself  advanced  nothing  very  decided 
upon  this  point.    He  observed  that  there  is  one' spe- 
cies of  combination  always  limited  to  fixed  propor- 
tions, and  another  which  may  take  place  in  variable 
proportions^  and  he  thought  that  being  of  a  different 
nature,  they -ought  to  be  carefully  distinguished.   .He 
proposed  to  give  them  different  names ;  he  called  the 
first  disiolution,  the  second  solution.    A  combination  of 
the  oxide  of  iron,  with  sulphuric  acid,  is  an  example 
•  of  dissolution ;  but  when  the  sulphate  of  iron  is  melt- 
ex!  by  water  it  forms  a  solution. 
.   Some  time  after  the  death  of  Lavoisier,  M.  Berthol- 
let, the  most  distinguished  of  his  fellow-labourers,  pub- 
lished a  work  under  the  title  of  Essai  de  Statique  Chi- 
mique,  in  whieh  he  considered  affinities,  and  the  pheno- 
mena that  depend  on  them,  with  a  truly  philosophic 
eye,  and  to  the' admiration  of  all  chemists.    He  en- 
deavoured to  prove  that  the  active  forces  are  not  so 
multifarious  as  the  diversity  of  the  phenomena  might 
lead  us  to  suppose;  and  he  made  it  probable  that  che- 
mical affinities  depend  entirely  upon  a  single  force; 
piat  as  the  force  which  causes  a  body  to  fall  towards 
the  earth  ia  the  same  as  that  which  retains  the  planets 
in  their  orbits,     in  a  word,  he  conjectured  that  one 
day  we  should  be  enabled  to  calculate  the  former  as 
accurately  as,  from  a  distant  period,  we  have  calculated 
the  phenomena  dependent  on  the  other. 

Berthollet,  proceeding  farther,  attempts  to  prove  that 
solutions  depend  on  exactly  the  same  affinity  as  disso- 
lutions ;  the  difference  consisting  merely  in  the  degree 
of  energy  possessed  by  this  affinity,  which  is  smaller 
in  the  former  case  than  in  the  latter.  Elements,  he 
maintained,  have  a  minimum  and  a  maximum,  beyond 
which  they  cannot  enter  into  combination;  but  be- 
tween these,  two  points  they  unite  in  every  proportion; 
no  other  limit  to  their  union  being  fixed.  Whenever 
they  happen  to  combine  in  fixed  proportions  between 
those  two  points,  their  union  is  due  to  other  circum- 
stances ;  for  most  part  to  cohesion,  which  renders  the 
combination  insoluble ;  or  to  expansion,  which  renders 
it  gasiform. .  If  in  combining  they  undergo  a  high  .de- 
gree of  condensation,  the  proportions  iri  which  they 
unite  are  always  invariable;  and  for  this  reason  gase- 
ous substances  never  combine*  except  in  fixed  propor- 
tions :  hydrogen  with  oxygen,  for  example ;  azote 
with  oxygen,  and  so  on.  But  when,  after  combination, 
the  elements  continue  in  the  same  degree  of  density 
as  before  it,  they  may  unite  in  all  proportions  between 
the  maximum  and  the  minimum.  The  regularity  of 
proportion  subsisting  among  the  elements  of  acids, 
salts,  &c.  depends,  according  to  this  theory,  on  nothing 
but  the  condensation  of  the  gaseous  form,  or  on. crys- 
tallization. Berthollet  made  a  multitude  of  expe- 
riments to  prove  the  truth  of  these  ideas ;  and  though 
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it  is  now  believed  that  his  opinions  are  not  well  found- 
ed, he  must  be  allowed  to  have  expressed  them,  at 
well  as  their  proofs,  with  a  sagarfty  and  philosophic 
distinctness  at  once  convincing'  and  uncommon.  He  ^ 
examined  the  experiments  of  Richter,  and  found  num. 
bers  different  from  his.  He  first  disputed,  but  after* 
wards  admitted,  the  mutual  relation  among  bases  ob- 
served already  by  Wenzel,  though  he  attributed  it  to 
cohesive  force,  in  other  words,  to  crystallization. 

.A  philosophical  chemist  requires  to  be  seconded  by  I 
the  talent  of  wisely  choosing  his  experiments,  and  of 
executing  them  with  address;  otherwise,  perpetually 
deceived  by  them,  he  will  build  upon  false  foundations. 
So  it  has  happened  to  this  illustrious  chemist.  His  ex* 
periments,  viewed  as  exact  analyses,  have  always  given 
results  extremely  inaccurate,  so  that  scarcely  one  of 
them  is  ju&t;  and  in  this  point  of  view  Berthollet  has 
been  still  less  fortunate  than  Richter.  Berthollet  otv 
served,  and  proved  indisputably,  that  elementary  par- 
ticles act*  not  only  according  to  the  degree  of  their  af- 
finity, but  also  according  to  their  mass.  This  pheno- 
menon, however,  does  not  happen  except  when  the 
bodies  that  act,  as  well  as  the  products  of  .their  mutual 
action,  all  continue  mixed  in  solution,  or  under  a  liquid 
form.  As  Berthollet  admits  no  other  difference  be- 
tween solution  and  chemical  combination  but  the  de- 
gree of  affinity,  it  seems  probable  that  his  mistake  with 
regard  to  this  point  has  occasioned  all  the  rest 

It  has  lately  been  shown,  by  detailed  and  exact  ex* 

Eriments,  that  Lavoisier  was  not  wrong  in  considering 
ese  phenomena  as  different  It  is  known,  for  exam* 
!>le,  that  pure  lime  and  magnesia  combine  with  water, 
or  which  they  have  a  great  affinity  $  but  the  one  is 
very  sparingly  soluble  in  water,  whilst  the  other  is  not 
soluble  at  all.  Several  bodies  which  Contain  great 
quantities  of  water  in  chemical  combination,  the  me- 
tallic hydrates  for  example,  the  carbonates  of  various 
earths,  &c.  are  not  at  all  soluble  in  water  ;  whilst  other 
bodies  which  do  not  combine  chemically  with  water 
are  abundantly  soluble  in  it;  such  as  saltpetre,  and 
culinary  salt.  When  a  substance  combines  chemically  j 
with  water,  it  disengages  caloric ;  when  merely  dis- 
solved in  water,  its  caloric  is  absorbed,  and  the  tem- 
perature falls.  A  body  possessing  the  property  of 
combining  with  water,  ana  at  the  same  time  soluble 
in  it,  first  evolves  heat,  and  afterwards  cold.  These 
entirely  opposite  phenomena  must  arise  from  a  differ- 
ent cause  ;  and  consequently  there  must  be  some  cir- 
cumstance in  solution  which  does  not  find  place  in  che- 
mical combination,  or  inversely. 

M.  Berthollet's  opinions  were  first  examined  by  M.  ft** 
Proust  He  proved,  from  a  series  of  ingenious  experi- 
ments, that  the  new  theory,  when  applied  to  any  thing 
but  solutions,  and  mixtures  in  a  liquid  state,  led t0 
considerable  errors.  It  admitted,  for  example,  that 
metals,  in  combining  with  oxygen,  exhibit  an  infinite 
number  of  degrees  of  oxidation,  between  their  minimal* 
and  maximum.  Proust  chose  antimony  and  iron  to 
show  that  this  is  not  the  case;  and  that,  on  the  con- 
trary, those  metals  do.  not  combine  with  oxygen  in 
more  than  two  proportions ;  but  that,  if  their  minimum 
oxide  is  exposed  to  the  action  of  oxygen,  a  portion  be* 
ing  converted  into  the  maximum  oxide,  remains  me- 
chanically mixed  with  the  former.  From  which  it  ap- 
pears, said  Proust,  that  Berthollet  has  deceived  bio- 
self  by  considering  mechanical  mixtures  of  the  two 
oxides  as  particular  degrees  of  oxidation,  Proust  ex- 
tended his  experiments  to  the  metallic  sulphurets,  and 
found  that  a  similar  principle  may  be  applied  to  them 
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•r- .  likewise ;  so  that  each  new  addition  of  oxygen  or  sul-  them  a  mathematical  colour.    Mr.  Dalton  was  even  of    Propor- 
m    phur  takes  place' per  saltum  without  any  intermediate  opinion  that  he  .had  found  the  mathematical  laws,  ac-      tion»» 
TO^  stage.      Berthollet  defended  himself  with  so  ranch  cording  to  which  gasiform  substances  are  absorbed  and    D*ennI- 
^  sagacity,  that  the  impartial  reader,  though  in  Che  secret  retained  by  liquids.  ^  He  speaks  of  having  determined       nate# 
and  perhaps  obscure  sentiment  derived  from  a  general  by  experiments,  which  are  very  -exact,  and,  to  judge 
survey  of  chemistry,  he  might  decide  for  Proust,  yet  from  his  own  account  of  them,  very  conclusive,  that 
felt  himself  compelled  to  suspend  his  final  judgment,  gases,  excepting  such  as  disengage  a  great  quantity  of 
Proust  however  enjoyed  at  last  the  triumph  of  observ-  caloric  in  combining  with  water,  are  absorbed  by  that 
ing  that,  in  proportion  as  this  department  of  science  substance,  either  in  a  volume  equal  to  that  of  the  wa- 
begaa  to  receive  a  more  sedulous  cultivation,  as  doubt-  ter,  or  else  in  a  volume  equal  to  \,  Jft  or  fz  of  that  of 
ful  points  were  cleared  up,  the  results  obtained  by  the  water.  ^  These  numbers  being  the  cubes  of  \,  ^,  J, 
impartial  chemists  confirmed  his  statement.  And  £,  he  infers  that  the  distance  betweeen  the  raole- 
ii.    '    Some  time  before  the  works  of  Messrs.  Richter  and  cules  of  gasiform  substances,  absorbed  by  water,  is  al- 
Bertholtet  appeared,  Mr.'Higgins,  professor  of  chemis-  ways  sorne  multiple  of  their  distance  when  out  of  was- 
try at  Dublin,  in  a  publication  named,  A  Comparative  ter.     Every  liquid  absorbs  the  same  quantity  of  gas  as 
View  of  the  Phlogitlic    and  Antiphlogistic    Theories,  water ;  with  this  single  difference,  that  viscous  liquids 
(1789,)  started"  the  idea  of  explaining  the  different  de-  reauire  more  time  for  saturation, 
grees  in    which  certain  bodies  combine, — azote  and  *    Vet  upon  repeating  those  experiments,  with  all  pos- 
sulphur,  for  example,  with  oxygen,— by  regarding  them  sible  care  as  it  would  seem,  M.  de  Saussure  has  just 
as  united  for  each  new  degree  of  oxidation  to  an  addi-  found  that  Mr.  Dalton's  results  are  without  foundation ; 
tional  particle  of  oxygen ;  so  that  nitrous  gas  should  and  that  not  only  different  liquids  absorb  different 
contain  two  particles  of  oxygen,  nitrous  acid  three,  and  quantities  of  the  same  gas,  but  that  even  the  sameliquid, 
nitric  acid  four  particles,  for  each  particle  of  azote,  mixed  with  a  substance  soluble  in  it,  loses  much  of  its 
But  as  Mr.  Higgins  attached  little  importance  to  this  absorbent  power.    Nor  has  the  ratio  which,  according 
happy  idea,  and  applied  it  very  sparingly,  it  excited  to  Mr.  Dalton,  the  volume  of  the  absorbed  gas  bears 
no  attention  whatever  among  chemists.  to  that  of  the  absorbent  liquid,  been  better  confirmed 
■•        About  fifteen  years  later,  Mr.  Dalton,  another  English  ty  ****  experiments  of  De  Saussure.   The  following  is  a 
chemist,  struck  out  the  same  idea;  tried  it  by  a  com  pari-  comparison  between  some  of  their  results, 
son  with  the  best  analyses  then  known ;  and  finding  suf- 

cient  reasons  to  consider  it  as  just,  made  it  the  basis  of  a  ***  miiittlti  ******  absorb  of 

chemical  system,  the  details  of  which  he  published  in  a  ( According  to  Saunure.)'  (According  to  Dalton.) 

work,  entitled,  A  New  System  of  Chemical  Philosophy,  Carbonic  acid  gas,         -106       -    loo      =  1  Volume. 

(1808.)     According  to  this  system/  elementary  sub-  &dphu«t*d  hydrogen  gat,      i53       -    100      =  l 

stances  combine  together,  in  such  a  manner,  that  an  JJ2S! 0tide  8iif         "         **       •    W     .  1 


atom  or  indestructible  particle  of  the  one  always  unites  Oxwmo £§!        "        "          ^5      *      J7    ""  Jt 

itself  to  1,  2,  3,  4,  &c.  whole  atoms  of  the  other;  each  Nitiogeo  gw,       -        "         4.0     I       im  Z  £ 

new  addition  taking  place  in  a  multiple  ratio.     Nume-  ™ 

rous  experiments  afterwards  confirmed  this  hypothe-  ^   These  differences  serve  to  show  how  science  may  be 

sis ;  none  has  contradicted  it ;  and  without  exsgger-  injured,  when  the  cultivator  of  it  is  one  who,  with  little 

ation,  it  may  be  marked  as  one  of  the  greatest  im-  accuracy  in  experimenting,  possesses  great  confidence 

Movements  which  chemistry  has  ever  received.     In  in  his  own  labours,  and  enough  of  sagacity  to  diffuse 

his  new  system,  Mr.  Dalton  supposes  that  elementary  a  mathematical  plausibility  over  his  results.      It  is 

molecules  unite  most  readily  one  to  one ;  and  hence,  much  to  be  feared,  that,  notwithstanding  the  new  in- 

if  but  a  single  proportion  is  known  in  which  two  formation  which  we  owe  to  the  doctrine  of  chemical 

bodies  unite,  it  must  be  considered  as  that  of  dhe  atom  proportions,  the  abuse  made  of  that  principle  by  un- 
to one  atom.     If  several  are  known,  the  minimum  of    scrupulous  chemists  may  occasion  very  considerable 

one  element  is  considered  as  the  proportion  of  one  to  mistakes. 

one ;  the  second  as  that  of  one  to  two,  and  so  on.     But  Mr.  Dslton's  opinions  at  first  excited  little  interest  * 

when  it  happens  that  in  the  second  combination  the  but  some  experiments  of  Dr.  Wollaston  awakened  the 

element  added  is  multiplied  only  by  11;  the  compound  attention  of  chemists.     It  is  a  necessary  consequence 

is  looked  upon  as  formed  by  two  atoms  of  the  one  and  from  the  atomic  *y  stem  of  Mr.  Dalton,  that  if  A  can 

three  of  the  other.    In  the  second  volume  of  the  work  combine  with  B  in  more  than  one  proportion,  the  latter 

just  quoted,  (printed  in  1810,)   Mr.  Dalton  has  exa-  must  be  2,  3,  &c.  times  B.    Wollaston  weighed  a  por- 

mined  the  simple  combustibles  with  their  oxides,  and  tion  of  the  superoxalate  of  potass,  and  expelled  its  acid 

given  the  number  of  atoms,  which,  in  his  opinion,  by  fire.     The  potass  that  remained,  when  added  to  a 

those  oxides  must  contain.     To  the  method  of  Mr.  portion  of  the  superoxalate,  equal  to  that  which  had 

Dalton,  it  may  be  objected  that  his  principle  is  hypo-  just  been  burned,  rendered  it  exactly  neutral.     Another 

theticat;  that  he  has  shown  little  scruple  in  the  a  p.  portion  of  the  superoxalate  being  dissolved  in  diluted 

plication  of  it;  that   his  analytical  experiments  are  muriatic  acid,  and  evaporated  to  crystallization,  pro- 

not  always   very   exact;  and   that   a   desire,  on   the  duced  a  superoxalate  with  a  greater  excess  of  acid, 

part  of  the  operator,  to  obtain  a  preconceived  result,  Having  roasted  a  certain  quantity  of  it,  he  now  ob- 

seems  often  to  have  influenced  the  actual  result ;  a  cir-  served  now  much  of  the  same  salt  not  burned  was  re- 

cumstance  which,  in  these  researches,  it  is  impossible  quired  to  neutralize  the  potass  obtained;  three  parts 

too  carefully  to  guard  against,  and  which  often  misleads,  of  the  burned  potass  were  required  to  saturate  one  part 

above  all,  when  the  system  is  framed  first,  and  the  proofs  of  the  unburned  maximum  superoxalate.     From  these 

nought  afterwards.  Mr. Dalton's  new  system  is,  moreover,  experiments,  no  le*s  simple  than  ingenious,  it  follows 

mingled,  like  the  work  of  M.  Richter,  with  results  less  that  potass  combines  with  three  portions  of  oxalic  acid, 
wildly  founded;  to  which,  no  less#than  his  predeces-  ^bearing  to  one  another  the  ratio  of  1,  2,  and  4.     Wol- 

*or,  he  has  endeavoured  to  add  probability  by  giving  laston  subjoined  some  other  experiments,  the  results  of 

vol.  xvii.  pabt  1.  z 
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'ropor-  which  were  likewise  conformable  to  Dillon's  hypo-  stance  which  might  affect  die  result  df  an  analysis,  he  ty 
)e°t"rmi-  tneg'B"  obtained  at  last  a  certain  number  of  analytical  remits,  * 
In  their  investigation  concerning  audiometry,  Messrs-  exact  enough  to  correspond  with  the  laws  under  coo*  " 
Humboldt  and  Gay  Lutsac  had  found,  that  the  gasi-  sideration.  Of  all  the  analyses  performed  before  him,  w 
form  elements  of  water  combine  in  such  a  proportion,  none  but  those  of  Wencel  were  round  to  coincide  with 
that  exactly  two  Volumes  of  hydrogen  are  required  to  his  own.  The  experiments  of  Dr.  Wollaston,  concern- 
saturate  one  volume  of  oxygen.  M.  Gay  Lussac,  conti-  ing  the  multiple  proportions  of  Dalton,  having  been 
nuing  his  researches,  discovered  that  gases  in  general  published  in  the  Philosophical  Transactions,  (1806,) 
combine  in  such  a  manner  as  to  have  a  volume  of  the  M.  Berzelius  here  entered  upon  a  new  field,  deserving 
one  united. either  to  a  volume  of  the  other,  or  to  some  more  minute  examination.  The  first  series  of  M.  Ber. 
multiple  or  submultiple  of  that  volume.  His  memoir  zelius'  experiments  was  printed  in  a  Swedish  periodical 
on  the  mutual  combination  of  gaseous  substances  is  to  work,  conducted  by  himself,  along  with  M.  Hisinger, 
be  found  in  the  Me' moires  d'Arcueil,  U  ii.  1809.  These  and  entitled,  Afltandlingar  i  Fusil,  Kemi  och  Miners* 
experiments  prove,  in  the  most  direct  manner,  that  logi.  The  various  memoirs  which  he  afterwards  pub* 
Dalton's  idea  is  just,  if  only  the  word  volume  be  sub-  lished  on  this  subject,  are  to  be  met  with  in  the  dif- 
stituted  for  atom.  M»  Gay  Lussacdid  not,  however,  ferent  journals  of  physics  and  chemistry  ;  .such  si 
make  any  more  general  application  of  this  precious  dis-  Dr.  Thomson's  Annals  of  Philosophy  ;  Mr.  Nicholson's 
covery.  It  had  Lean  said  in  the  Staiique  of  Berthollet,  Journal;  Mr.  Tilloch'a  Philosophical  Magazine  y  the 
thst  gasiform  substances  must  combine  in  fixed  pro-  Annates  de  Chymie ;  the  Journal de  Physique  ;  M.Gil- 
portions,  because  they  suffer  a  great  condensation  in  bert's  Annalen  der  Physik ;  M.  Schweigger*s  Journal; 
that  process;  and  M.  Gay  Lussac  contented  himself  with  no  one  of  which,  however,  contains  the  complete  col- 
having  found  the  law  of  these  proportions, — a  more  lection.    It  would  be  tedious  in  this  place  to  exhibit 


extensive  application  of  which  would  doubtless  have  the  entire  series  of  his  experiments  on  chemical  pro- 
widely  changed  M.  Bertbollet's  manner  of  conceiving  portions ;  it  is  enough  to  mention,  that  in  order  to  ar- 
the  subject,  in  which  Gay  Lussac  seems  then  to  have  rive  at  the  results,  of  which  we  are  immediately  to  pre- 
agreed  with  him.    Mr.  Dalton,  instead  of  hailing  the  sent  an  exposition,  he  examined  nearly  all  the  oxidei 
triumph  offered  him  by  this  discovery,  struggled,  on  having  simple  radicals ;   many  saline  combinations, 
the  contrary,   to  dispute  its  correctness.      He  had  among  the  greater  part  of  acids  and  bases,  having  an 
grounded  his  calculations  on  the  idea  that  water  is  excess  of  base,  or  existing  in  a  neutral  state  ;  a  multi- 
formed  by  one  atom  of  each  of  its  elements;  and  de-  tude  of  salts,  with  two  bases,  as  well  as  salts  with  two 
noting  the  relative  weight  of  the  atoms,  he  had  put  acidsj  the  chemical  combinations  of  water  with  acidi, 
that  of  hydrogen  the  lightest,  =1.    If,  on  the  other  bases  and  salts;   some  combinations  of  metals  with 
hand,  M.  Gay  Lusaac's  opinion  was  just,  it  seemed  much  each  other,  and  of  metallic  oxides  with  each  other ;  he 
more  natural  to  regard  water  as  containing  two  atoms  extended  his  researches  to  minerals,  of  which  he  ana- 
ottiydrogen.    Mr.  Dalton  drew  Profile  Views  nf  the  lyzed  several  himself,  and  examined  the  analyses  made 
Disposition  and  Arrangement  of  Particles  constituting  of  others  by  the  most  celebrated  chemists  of  our  age; 
Elastic  Fluids,  both  Simple  and  Compound ;  and,  finally,  and,  finally,  he  likewise  analysed  some  vegetables, 
combined  some  experiments  to  prove,  that  two  gases  The  experiments  of  M.  Berzelius  differ  from  those  of 
are  never  condensed  in  the  proportions  assigned  by  M.  the  chemists  already  mentioned,  in  not  having  been 
Gay  Lussac.    Yet  in  perusing  Mr.  Dalton's  work,  an  made  to  establish  any  preconceived  hypothesis.    On 
experienced  reader  will  think  he  finds,  even  in  com-  the  contrary,  they  form  a  course  of  study  regarding 
paring  the  results  with  those  of  Gay  Lussac,  new  proofs  determinate  proportions,  from  which  the  laws  hate 
in  favour  of  the  laws  established  by  the  latter.     At  emerged  by  degrees,  as  the  facts  including  them  sag- 
present,  the  generality  of  chemists  appear  to  admit  mented  in  number.    From  his  experiments,  M.  Ber- 
that  Gay  Lussac's  observations  agree  with  experience.  •  zelius  concludes,  that  the  laws,  according  to  which 
Gay  Lussac  likewise  examined  the  precipitation  of  elementary  substances  combine,  may,  in  so  far  as  con- 
metals,  in  their  metallic  state,  by  other  metals.    The  cerns  inorganic  nature,  be  reduced  to  two  principal 
results  of  his  examination  confirm  what  Bergman  and  rules.    First,  when  a  body  A  combines  with  a  body 
Richter  had  already  advanced  on  this  subject.  B  in  several  proportions,  the  numbers  expressing  those 
Berzelius.        But  the  most  detailed  and  extensive  course  of  ex-  proportions  are  integer  nrtiltiples  of  the  smallest  quan- 
periments  concerning  chemical  proportions  has  been  tity  of  B  that  A  can  absorb ;  so  that  if  this  quantity 
performed  by  M.  Berzelius  of  Stockholm.    The  works  of  B  were  =  6,  the  other  proportions  must  be  some  of 
of  Richter  had  engaged  this  chemist  to  repeat  the  ex-  the  following :  24,  36,  48,  &c.    It  is  from  this  law  thst 
periments  detailed  in  them,  and  correct  their  results.  Mr.  Dalton's  hypothesis  acquires  so  much  probability* 
He   endeavoured    to  obtain   data  .sufficiently   exact  Secondly,  when  two  oxidized  bodies  combine,  the  oxy- 
for  enabling  him  to  calculate,  according  to  the  rules  gen  of  the  one  is  an  integer  multiple  of  that  contained 
established  by  Richter,  the  composition  of  most  saline  by  the  other ;  or  if  the  number  of  oxidized  bodies  is 
bodies.    During  this  enterprise,  the  late  analysis  of  the  greater,  the  oxygen  of  the  body  containing  least  is  an 
alkalies  induced  him  to  give  greater  compass  to  his  re-  integer  submultiple  of  the  oxygen  found  in  any  of  the 
searches,  in  order  to  determine  the  quantity  of  oxygen  rest.     In  the  sulphate  of  potass,  for  example,  the  oxf- 
contained  in  those  bodies,  and  chiefly  in  ammonia,  by  gen  of  the  sulphuric  acid  is  three  times  that  of  the 
means  of  what  Bergman,  and  still  more  what  Richter  potass ;  and  in  crystallized  alum  the  oxygen  contain** 
had  discovered  concerning  the  precipitation  of  metals  by  the  potass/ which  is  the  smallest  quantity,  is  a  sub* 
by  each  other.    These  experiments  presented  difficul-  multiple  by  three  of  that  contained  by  the  aJumins,  by 
ties  at  the  very  outset.    Assuming  as  a  groundwork  19  of  that  contained  by  the  sulphuric  acid,  and  by** 
those  analyses,  which  he  had  every  reason  to  consider  of  that  contained  by  the  water  of  crystallization.    This 
as  the  best,  he  found  them  rather  to  contradict  than  last  rule,  however,  may  be  expressed  in  a  more  g&** 
to  confirm  the  laws  already  looked  upon  as  proved,  manner :  Two  compound  bodies,  the  electro-negative 
But  having  studied  to  observe  and  avoid  every  circum-  element  of  whichns  common,  combine  in  such  a  ratio, 
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«*•   that  the  quantity  of  that  common  dement  contained  ide  of  iron  may  contain  two  times,  and  the  protox-    t'ropor* 
»»    by  the  one  it  an  integer  multiple  of  the  quantity  con-  ide  of  antimony  three  timet,  as  much  oxygen  as  exists     *«">»< 
™*~  tained  by  the  other ;  or  when  the  number  of  compound  in  iome  first  degree  of  oxidation  not  yet  discovered*            nlu?' ' 
^  bodies  it  greater,  &c.  &c.    It  is  conformable' to  this  The  exceptions  to  the  second  rule  are  fewer  in  nnm- 
law,  that  in  fossil  combinations  of  the  different  metal*  ber,  but  at  the  same  time  more  striking  and  worthy 
lie  sulphurate,  the  sulphur  of  the  one  is  always  a  mul-  of  attention.  In  the  greater  part  of  those  combinations 
tiple  of  that  of  the  other.     It  happens  sometimes  that  among  oxidised  bodies  hitherto  analyzed,  none  but  the 
compound  bodies,  of  which  the  electro-positive  element  oxides  of  two  individual  radicals  have  been  found  to 
is  common,  may  enter  into  combination.    Those  com-  contradict  this  rule.    The  oxides  in  question  are  those 
binations  have  been  little  examined ;  but  it  appears  which  have  nitrogen  and  phosphorus  as  radicals.    Ni- 
that  the  electro-negative  elements  divide  the  electro-  trogen  and  phosphorus  combine  with  oxygen  in  differ- 
positive  one  among  them,  in  sonde  multiple  proportion,  ent  degrees,  the  last  two  of  which  are  acids.    In  the 
Such,  for  example,  are  mispickel,  compounded  of  sul*  case  of  other  radicals  giving  two  acids,  the  ratio  of  the 
phuret  and  arseniate  of  iron,  in  which  the  iron  is  oxygen  contained  by  the  acid  in  its  higher  state  of 
equally  divided  between  the  sulphur  and  the  arsenic ;  oxidation,  to-  that  contained  by  the  acid  in  its  lower 
the  double  salt  having  for  its  base  the  oxide  of  lead,  state  of  oxidation,  is  as  3  to  $ ;  in  the  case  of  nitrogen  and 
combined  with  nitric  acid  and  phosphoric  acid ;  in  phosphorus  as  8  to  5.    M.  BerseHus  attempts  to  ex- 
which  the  latter  occupies  twice  as  much  of  the  base  as  plain  these  deviations  in  the  following  manner.    The 
the  former.  composition  of  neutral  nitrates  is  conformable  to  the 
From  these  two  laws  are  deduced  all  the  pbenome-  rule  so  far  that  the  acid  contains  five  times  as  much 
na  of  chemical  proportions.    Sulphuric  acid,  for  ex-  oxygen  as  the  base ;   bat  the  composition  of  subni* 
ample»  contains  three  times  as  much  oxygen  as  the  base  tretes,  three  different  degrees  of  imdtk  he  has  exa- 
by  which  it  is  neutralised.    Hence  when  any  sulphate  mined,  varies  from  it ;  the  oxygen  of  the  first  subnw 
of  a  metallic  oxide  is  decomposed  by  another  metal,  the  trate  being  a  multiple  by  2^  of  that  contained  by  the 
latter  preeipitates  the  .dissolved  metal  under  ametallic  base  j  Hi  the  second,  a  multiple  by  if  ;  in  the  last,  a 
form,  without  altering  its  neutrality,  because  the  sul-  multiple  by  1  j.      Comparing  these   fractions  with 
phuric  acid  must,  as  formerly,  contain  three  times  each  other,  and  with  the  numerous  analytical  results, 
the  oxygen  of  the  metal  last  dissolved,  and  therefore  so  exactly  conformed  to  the  rule,  it  would  seem  that 
the  oxygen  remains  without  alteration,  nothing  but  the  some  unknown  circumstance  has  in  this  ease  produced 
metallic  radical  being  chanted.    Now,  since  the  rela-  an  exception,  not  real  but  apparent.    If  the  supposi- 
tion between  the  oxygen  of  the  base  and  that  of  the  .  tion  so  long  entertained,  that  nitsogen  is  not  a  simple 
acid  is  invariable,  with  regard  to  all  neutral  salts  of  the  body,  be  in  truth  well  founded,  these  aberrations  are 
sspe  acid,  the  constant  ratio  in  the  capacity  of  bases  capable  at  being  easily  and  fully  explained.    One  ve- 
to saturate  acids,  observed  and  proved  by  Wenxel  and  lame  of  nitrogen  gas  combines,  in  its  different  oxides, 
Ricbter,  follows  as  a  necessary  consequence  from  this  with  4,  1,  l£,  and££  volumes  of  oxygen  gas;  from 
fact;  and  each  neutral  salts  as  mutually  decompose  which  it  follows  that  if  niirogen*  really  contains  exy«* 
each  other  must*  therefore,  still  maintain  their  neutra-  gen,  it  can  only  contain  the  half  of  its.  volume ;  so 
lity.    If,  on  the  contrary,  wbieh  rarely  happens,  the  that  nitrogen  would,  on  this  supposition,  be  composed 
ratio  between  the  oxygen  of  the  base  and  that  of  the  of  one  volume  of  a  radical,  unknown  in  its  isolated 
acid  is  different  for  different  bases,  two  neutral  saks  state,  and  one  volume  of  oxygen.    Upon  this  hypothec 
may  happen  from*  this  circumstance  to  decompose  each  sis,  the  different  degrees  of  oxidation  which  a  volume 
ether,  and  at  the  same  time  lose  their  neutrality  (as  of  this  radical  admits,  are  produced  by  adding  a  vo+ 
the  muriate  of  gtadna  end  the  fluate  of  soda,  the  car-  lume  of  oxygen  gas  according  to  the  following  series  i 
bonate  of  potass  and  muriate  of  lime,  sulphate  of  am-  1,  2,  S,  4,  and  6  ;  a  series  far  more  natural  than  the 
moma  and  muriate  of  barytes)  without  however  being  flrst     Now,  as  nitric  acid  centasne  six  volumes  of 
in  opposition  to  the  above  laws;  for  in  such  eases  the  oxygen,  the  nitrates  and  sahnfoetce  mentioned  above 
oxygen  of  the  base  becomes  a  sfcbmultiple  of  that  of  no  longer  form  exceptions  to  the  ride ;  for  in  neutral 
the  acid  by  a  different  number*  nitrates  the  oxygen  of  theuoid  k  six  times  that  of  she 
Yet  the  two  principal  rules  just  mentioned  are  not  base;  m  the  ftrsttwo  aubmtrates,; three  and  two  times 
absolutely  without  exception.    Sulphur,  fa  particular,  that  of  the  base;  and  finally,  in  the-  last  auhnnV 
forms  an  exception  to  the  first.    In  the  case  of  this  sete*  she  oxygen  of  the  acid  is  equal  in  quantity  to 
substance  we  are  acquainted  with  no  more  than  two  that  of  the  base.     This  mode  of  viewing- the  compo* 
degrees  of  oxidation,  the  highest  of  which,  'sulphuric  skion  of   nitric  acid  becomes  still  snore  •  plaustbfar* 
sad,  contains  but  l£  time  as  much  oxygen  to  the  when  the  composition  of  ammonia  is  examined; .  This 
same  quantity  of  sulphur,  as  the  lower  degree,  sulphu*  alkali  has  the  closest  analogy:  with  the  fixed  elk** 
roas  arid.    The  same  is  the  fact  with  regard-to  ires*  Hes,  in  ell  its  properties,  <  even  in  the  method  by 
Antimony  also  has  several  degrees  of  oxidation,  these*  which  it  is  reduced  to  a  metallic  body,  in.  the  cirv 
cond  of  which  contains  but  l£  time  m  much  oxygen  buft   of  the   electric   pile.     Its  composition:  must, 
•  as  the  first.    It  is  quite  possible,  however,  that  these  therefore,  in  like  manner,  be  analogous  to  tbeim ;  and 
exceptions  may  be  apparent  only.    They  would  in  fact  if  the  former  bear  to  the  latter  such  m  relation,  for- 
ce so,  should  it  be  found  that  there  ere  ether  lower  example;  as  the  composition  of  acetic  bears,  to  the  com* 
degreef  of  oxidation  not  yet  discovered,  or  not  capable  position  of  sulphuric  acid;  we  are  naturally  led  to  sup* 
of  existing  in  the  isolated  stale.   '  It  is  thus  we  have  pose  in  ataqfoni*  the  existence  of  a  quantity  of  oxygen 
season  to  consider  sulphur  combined  with  cxytatiriatfc  capable  of  being  'calculated  frerrtthe  quantities  of  am* 
gss  as  being  in  the  state  of  an  oxtde,  the  oxygen  of  menia  necessary  for  displacing,'  from  its.  combination 
which,  found  by  esJoularien,  is  exactly  ene-»halfof  that  with  en  acid,  another  oxide,  die  quantity.. of  whose 
<*tnssinod  >°  sulphurous  acid.  If  this  is  rejrity  the  easy,  oxygen  is  known.    In  neutral  carbonates,  .proportional 
she  degrees  in  which  sulphur  unites  with  oxygen  are  to  the  neutral  carbonate  of  ammohia,  the  eajbonic-aod 
to  each  other  as  1, 2,  and  3.  In  like  manner,  the  protox-  contains  four  times  the  oxygen  of  the  base ;  while  thin 
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Proper-  carbonate  of  smmonia  captains  equal  volumes  of  caf- 
tions,  bonic  acid  and  aramoniacal  gaa.  Now,  since  the  car- 
nai*0,i"  b°n*c  ac*c*  ft*8  contains  a  volume  of  oxygen  gaa  equal  to 
its  own  volume,  the  ammonia  must  .contain  a  quantity 
of  oxygen  equal. to  the  fourth  part  of  its  volume.  But 
in  a  volume  of  amraoniacal  gaa  the  half  is  nitrogen ; 
and  agreeably  to  what  ia  said  above,  nitrogen  ought  to 
have  the  half  of  its  vplume  (the  fourth  part  of  the 
ammonia's  volume)  composed  of  oxygen  gaa;  and 
thus  our  examination  of  ammonia  leads  to  the  same 
conclusion  with  regard  to  the  composition  of  azote,  as 
the  examination  of  nitric  acid.  In  this  way,  it  is  easy 
to  conceive  how  ammonia  by  the  action  of  the  pile  may 
be  decomposed  into  oxygen,  and  a  body  analogous  to 
metals,  whilst  the  deoxidated  radical  of  azote,  combin- 
ed with  the  hydrogen,  is  retained  by  its  affinity  to  the 
mercury,  which  serves  aa  negative  conductor.  This 
reasoning,  it  cannot  be  denied,  possesses  considerable 
probability ;  and  though  nothing  ia  proved  by  it,  still 
it  seems  more  likely  that  axote  will  be  found  to  be  a  com- 
pound body  than  a  simple  one.  Aa  to  the  exceptions 
occurring  in  the  case  of  phosphoric  acid,  a  similar  ex- 
planation would  serve,  if  it  were  in  our  power  to  prove 
that  phosphorus,  like  aaote,  contains  oxygen.  In  neu- 
tral phosphates,  the  acid  contains  ££  times  aa  much 
oxygen  as  the  base;  in  sub-phosphates  1|  time  as 
much.  If  phosphoric  acid,  instead  of  5,  contained  6* 
portions  of  oxygen,  one  of  them  being  concealed  in 
the  phosphorus;  then-  the  acid  in. -neutral  phosphates 
would  contain  three  times  aa  much  oxygen  as  the  base, 
in  aubphosphatea  two  timea  aa  much.  M.  Becxeliua 
combined. phosphorus  with  iron, and  caused  the  rod  so 
obtained  to  be  oxidated  by  muriatic  acid ;  but  he 
found  that*  in  the  phosphuret  of  iron,  the  phosphorus 
gives  exactly  the  same  quantity  of  phosphoric  acid  aa 
an  equal  quantity  of  common  phosphorus.;  .so  that 
phosphorus  either  does  not  contain  any  oxygen,  or 
combine*  with  combustible  bodies  without  losing  it, 
juat  aa  the  fixed  alkalies  <and  the  earths,  for  instance, 
may  combine  with  sulphur  and  boron,  without  losing 
their  oxygen.  .For  the  present,  then,  it  is  proper 
to  rest  satisfied  with  observing  and  studying  these  ex- 
ceptions, without  pretending  to  the  power  of  explain- 
ing or  removing  them. 

What  has  now  been  said  relates  merely  to  the  facts 
observed.  In  chemical  philosophy  it  ia  farther  rcqui* 
site  to  try  if  an  account  can  be  given  why  the  facts 
are  thus  and  not  otherwise.  Some  memoirs  of  M. 
Berxelius  have  had  in  view  to  examine  the  cause 
of -chemical  proportions,  "  Whenever  we.  begin  to 
consider  this^natter,"  he. observes*  "  it  ia  evident,  at 
first  sight,  that  the  causeoaamet  be  any  thing  else  than 
of  a  mechanical  .nature;  and  the  idea,  which  seems 
most  probable  4U»d  best  suited  to  the  views  suggested 
by  experience,  is  that  bodies  are  composed  of  molecules 
or  atoms,  which  oombine  one  with  one,  1  with  8,  3,  4, 
&& :  and  the  laws  of  chemical  proportions  appear  to 
result  from  thia  principle,  in  a  -manner  so  dear  and 
evident,  that  it  seems  strange  how  an  idea  so  simple 
and  rational  should  have  tailed,  not  only  to  be  adopt* 
ed,  but  even  to  be  stated  till  our  own  age."  Thia  hypo* 
thesis  gains  an  additional  degree  of  credibility  when 
applied  to  those  electro-chemical  facts,  by  which  we 
have  just  learned  that  .all  the  phenomena  of  affinities 
are,  in  truth,  nothing  more  than  phenomena  of  an  elec- 
tric action,  between  the  bodies  mutually  combined  or 
decomposed.  Supposing  those  atoms  or  elementary 
auricculee,  of  which  bodies  are  formed,  to  be  endowed 


With  ati  electric  polarity,  by  which  their- affinities  an 
exercised,  we  are  enabled  to  comprehend  how  the 
forces,  named  chemical  affinities*  may  be  the  same  as 
the  two  opposite  electric  states,  named  -f-  £  and  —  E. 
By  this  means,  the  phenomena  of  chemical  proportions 
will  not  be  difficult  to  understand,  if  we  admit  that  mo* 
leculea  combine  one  atom  or  molecule  with  one  or  seve- 
ral elementary  molecules  ;  and  a  corpuscular  theory  tost 
shall  not  omit  the  forces  on  which  the  combinations  of 
molecules  depend,  will  henceforth  constitute  the  basis  of 
chemistry  and  physics;  whether,  in  fact,  this  theory 
be  a  true  exposition  of  the  nature  of  things,  or  only  i 
mode  of  representation,  enabling  us  to  know  and  com* 
prebend  what  otherwise  roust  have  remained  inexplica- 
ble and  undiscovered.  Now,  if  experience  has  begun 
to  ratify  such  a  representation  of  the  intimate  composi- 
tion of  bodies,  the  second  step  will  be  to  attempt  dis- 
covering the  number  of  molecules  belonging  to  earn 
element  in  each  combination.  Researches  of  this  xiod 
are  doubtless  extremely  difficult,  their  first  results  will 
perhaps  at  best  be  doubtful,  yet,  still  it  ia  plain,  that 
any  supposition  aa  to  this  point,  if  taken  up  at  hsaanl, 
cannot  have  the  smallest  vajue,  Mr.  Dulton  was  the 
first  who  attempted  to  compute  the  molecules  of  tbe 
elements  existing  in  several  compound  inorganic  bodies. 
He  set  out,  on  this  investigation,  from  a  principle  sko- 
gether  artificial.  We  haye  already  mentioned,  that, 
when  there  ia  but  one  known  combination  of  two  ele- 
mentary bodies,  Mr.  Dalton  considers  it  ms  contaiouig 
a  molecule  of  each  element;  but  that  when  there  sit 
two  or  more  combinations,  be  allows  himself  to  be 

fuided  by  the  proportion  subsisting  between  then. 
Experience,  however,  <ki]v  shows  that  we  are  not  yet 
acquainted  with  all  the  degrees  of  combination;  and 
When  it  happens  that  of  several  •  possible  degrees  of 
combination,  we  ha,ve  discovered  but  a  atopic  one,  no* 
thing  can  assure  us  that  this  must  be  precisely  the  de- 
gree, which  contains  only  a  single  molecule  of  each  of 
its  elements.  .  It  is  impossible  then,  according  to  Ber* 
melius,  that  Mr.  Dalton 's  application  of  the  corpuscular 
hypothesis  can  ever  give  satisfactory  results.    To  dis- 
cover the  number  of  tnoleoules  in  oxidised  bodies,  M. 
Berxelius  made  <use  of  two.  circumstances.   He  examin- 
ed (a)  the  different  degrees  of  oxidation  .in  some  see 
radical.    Suppose  that  of  the  several  possible  oxides  of 
thia  radical*  but  two.  are,  known.;  their  quantities  of 
oxygen  being  in  .the  ratio  2  to  $t  of  3  to  4,  or  of  4  to 
5,  he  infera  that  these'  oxides  contain  also  this  number 
of  molecules ;  for  -otherwise  {granting  always  the  hy- 
pothesis of  <nu>]ecu)es)  one  of  them  would  contain,  a 
fraction  of  a  molecule,  which  ia  nrtadsxuaeiMe..   Cam* 
bining  (6)  any  oxide  with  another,  oaide,  -which,  easy 
serve  aa  a  (saline)  base  to  it,  or  which,  in  reapeetof  it> 
is  electro-negative,— imost  frequendjr  it  happens  that 
the  oxygen  contained  in  the  ekctro-negame  oxide  ia  a 
multiple  by  2,  3, 4,  &c  of  tbe  oxygen  contained  in  the 
electro-jKttittve  oxide.  It  follows  next  that  the  number 
must  be  such  aa -to  introduce  no  fraction  of  •  meleoik 
into  the  electro-negative  oxide..    An  osude  of  A,  for 
example,    which  contains  -3  molecule*  exf  oxygen,*- 
if  it  be  combined  with  another  B,.  so  that  A  osntsined 
4  times  aa  jnuch  oxygen  .aa  B;— would  always  preavp* 
pose  a  fraction  of  a.  molecule  to  exist  in  the  radical  of 
A.    But*  in  examining  the  combinational  oxadeawMi 
each  other,  in  their  different  degrees;  of  mutual  saturs- 
tion,  Beraeliue  has  lately  found .  the*  both  the  cir- 
cumstances (a  and  6)  lead  always,  to  the  same  result; 
and  that,  from  their  coincidence,  the  number  ef  ode- 
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cules  in  the  greater  part  of  oxides  may  be  inferred  with 

considerable  certainty.     It  follows  that  most  of  the 

'  oxides  which,  according  to  Dalton,  contain  only  1-  mo-  • 

.  lecule  of  oxygen,  contauvin  reality  2  or  5.  Yet  there 
are  oxides,  the  number  of  whose  molecules  cannot  be 
determined  by  any  experiment;  such  are  potass  and 
the  earths  in  general.  Berselius  has  attempted  to  sup- 
ply this  deficiency  by  a  train  of  analogical  reasoning, 
which,  though  it  no  doubt  occasionally  misleads,  is  in 
this  case  the  only  cine  we  have  to  guide  us.  The  ana- 
logy of  potass  to  soda  induces  a  supposition  that,  in 
each  of  those  two  alkalies,  the  number  of  atoms  is  the 
same ;  but  we  know,  from  analysing  the  superoxide  of 
soda,  that  this  alkali  must  contain  2  molecules  of  oxy- 
gen ;  from  which,  we  may  perhaps  conclude,  that  po- 

.  tass  contains  2  likewise.  Besides,  on  comparing  toge- 
ther those  metallic  oxides  which  are  electro-positive, 
(that  is  to  say,  which  give  salts  with  acids,)  it  appears 
that  such  as  contain  2  molecules  of  oxygen  form  always 
the  strongest  saline  base,  and  show  the- closest  analogy 
to  alkalies.  Such  as  contain  but  one  molecule,  either  * 
do  not  at  all  combine  with  acids,  or  constitute  a  sepa- 
rate class  of  saline  bases ;  they  have  a  strong  mutual 
resemblance  in  their  general  properties,  and  their  salts 
differ  in  a  characteristic  manner  from  those  of  oxides 
containing  2  molecules  of  oxygen:  such  are  the  mini- 
mum oxides  of  copper,  of  mercury,  platina,  rhodium, 
and  gold.  With  regard  to  such  as  contain  3  molecules 
of  oxygen,  they  likewise,  in  general,  form  weaker  sa- 
line bases,  and  even  frequently,  in  the  state  of  electro- 
negative oxides,  themselves  combine  with  saline  bases. 
From  all  this,  Berselius  concludes,  that,  for.  the  pre- 
sent, the  fixed  alkalies  and  the  earths  may,  with  most 
plausibility,  be  looked  upon  as  containing  2  molecules 
of  oxygen.  As  to  alumina,  on  examining  the  propor- 
tions in  which  this  earth  is  foun4  combined  with  po-  . 
tass  h>  alum  and  feldspar,  with  magnesia  and  the  oxide 
of  sine,  in  the  spindle  and  gahnite,  Berselius  imagined 
it  to  contain  3  molecules' of  oxygen.  The  same  is  pro- 
bably true  of  glucioa. 

To  express  the  composition  of  a  compound  body,' 
M.  Berselius  has  proposed  signs,  by  means  of  which,  a 


bate. 


glance  will  suffice  to  show  what  otherwise  must  have     Tropsr- 
required  a  long  periphrase  to  enunciate.    Each  radical      tiona, 
is  represented  by  toe  initial  of  its  Latin  name.     If  two    ^f  ™'" 
radical*  have  the  same  initial  letter,  they  are  distin- 
guished in  the  following  manner.    Combustible  bodies, 
-not  metallic,  are  designated  by  the  first  letter  alone ; 
such  metals  as  have  the  same  initial  being  distinguished 
by  a  second  letter.    Thus  C  denotes  carboniura ;  Co. 
z=  Cobaltum;  Cu.  =  cuprum;  Sn.  :=  stannum;  56. 
s=  stibium ;  O  signifies  oxygen ;  but  as  Sn  compound 
bodies  it  is  a  more  general  ingredient  than  any  other 
element,  Berselius  proposes  to  mark  the  number  of  its 
atoms  by  dots  placed  above  the  initial  letter.     Thus, 

for  example,  C  ss  0+20  =  carbonic  acid  $  ¥e  := 
Fe  +  3V=  red  oxide  of  iron.  This  expedient  renders 
the  formulae  shorter  and  more  easily  understood. 
When  a  compound  body  contains  several  molecules  of 
a  combustible  element,  the  number  of  its  atoms  is  an- 
nexed on  the  right,  like  an  exponent  in  algebra.  Thus, 

AL  S.3  =  sulphate  of  alumina;  means  that  there  are 
three  molecules  of  sulphur  or  sulphuric  acid  for  one  of 
alumina ;  but  if  it  were  required  to  denote  that  a  body 
contains,  for  example,  two  particles  of  the  sulphate  of 
alumina,  the  number  is  placed  on  the  left ;  and  it  then 
multiplies   all  the  letters,  which  follow  it      Thus, 

£  §.»  -f  2  AL  °&*  is  the  formula,  exhibiting  the  compo- 
sition of  alum.  To  determine  the  relative  weight  of 
the  molecules,  Berselius  compares  them,  with  that  of 
oxygen,  supposed  to  be  unity ;  a  method  which  baa 
likewise  been  proposed  by  Dr.  Wollaston.  ^  The  num- 
ber of  molecules,  contained  in  an  oxide  being  known, 
it  is  easy  to  find  the  weight  of  a  molecule  of  the  radical. 
The  oxide  of  iron,  for  instance,  is  composed  of  100  parts 
iron,  and  44.25  parts  oxygen :  these  44.25  parts  form 
three  molecules  of  oxygen  ;  from  which  it  follows  that 

4425 

— ^—  :  100: :  1,  (the  weight  of  oxygen,)  :  6.78,  the 

weight  of  the  molecule  of  iron.  M.  Berselius  has 
given  the  following  table,,  exhibiting  the  weight  of  the 
several  radicals,  and  the  composition  as  well  as  weight 
of  their  oxides. . 


1 

*   LattaNsfckM.    . 

Sign  or  Formula  of 

Weight  of  the 

CotDpofitsstk 

Holecuk. 

« 

,  I.  EuufxifTAXT  Bonissw 

•            » 

Oxygenium     ....*. 

0. 

1.000 

■  s. 

2.010 

Phosphoricum 

p. 

'    8.901 

Muriaticum  (radical  of  Muriatic  Acid) 
Fluoricum  ( radical  of  Fluoric'  Acid) 
Boractcmn 

M.  i       ■ 

1395 

•A-      ■ 
S. 

•    >  0400? 
0  752 

Carbotttefim 

■  c.  •••    • 

0750 

Nitrictm  {radical  of  Asote)  ■  ,           . 

•y. 

0.795 

HydragtnMun 

■  Br  '  ' 

0.0656 

Arsenicum 

At. 

8.899 

Moly  bdenium                      • '  . 

Mo. 

6.015 

Chromium 

Ch. 

7.050 

Wolframium                            ... 

W. 

24.842 

Tellurium 

Te. 

8.664 

Stibium                     '* 

Si. 

16.150  - 

Tantalum     '  .           ;^    ■ 

Ta. 

18.251 

Siliciam 

M. 

&0J8 

Rhodium                                             . 

R. 

14.908     ' 

Platinum 

Pi. 

12.067 

•  \ 
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TabU  Continued* 


Latin  Names. 


Aurum        .  . 

Palladium 

Hydrargyrum        ... 
Cuprum        .  , 

Nicoolum 
Cobahum        • 
Bitmutum  . 

Plumbum 
Stannum 

Ferrum       .  ., 

Zincum  .  . 

3fanganium 
Uranium 
Cerium 

Yttrium  .  ■        •    . 

Beryllium  (Glyciutn) 
Aluminium 

Magnesium  (Magntomof  Davy) 
Calcium        • 


Barytium  •       . 

Natrium  \ 

Kalium  .  . 

II.  Osama. 

Acidum  Sulphurieum 

Sulphurosum 

Phospboricum 
Phoflphorofum 
Muriaticum 
Superoxiduin  Muriatosum  (Oxym.  Gas) 

Muriaticum  (Euchlorine) 

Acidum  Oxymuriatosum 

Ozymuriaticum 
Suboxidum  Nitricum  (Azote) 
Oxidum  Nitvosum        «... 

Nitricum  (Nittoui  Gaa) 

Acidum  Nitrosum    "    , 

Nitricum        #      '  •>    . 
.Fiuoricum 
Beracicum 
Suboxidum  Carbonicum  (oxide  of  carbon) 

Acidum  Carbonicum 
Aqua        : 

Acidum  Axseniopsum 

* 

,    Aaaenicicuni  ' 

Oxidum  Molybdicum 
Acidum  Molybdosum 
Molybdicum 
Oxidum  Chromosum  (green) 
Cbromicum  (brown) 

Acidum  Obromicum 
Oxidum  Wolframicum 

Wolframicum 


Ch 


... 
... 


Ch+6  0 
fV+40 


W- W+60 


Sign  or  Ponnula  of 

Weight  of  the 

.  CoBDpotitkKW 

Molecule. 

Au. 

24.838 

PI. 

24.180 

3*       l 

26881 

Cu. 

8.064 

Ni. 

7.388 

Co. 

.     7.826 

Bi. 

17.740 

PI. 

25474 

Sn. 

14.706 

Fe. 

6.780 

Zm. 

8.064 

Mn. 

7.115 

U. 

89.404 

Ce. 

11.488    . 

Y. 

8.816 

Be. 

6.838 

Al. 

8.430 

Mi. 

3.154 

Ca. 

5.102 

Sr. 

14.101 

Ba. 

17.091 

Na. 

5.79S 

K. 

9-780 

'$=S  +  80 

5.010 

S=S+20 

4.010 

PztP+60 

.  ..                    • 

8.901 

P=P+80 

6.901 

M =M+2 0 

•  it                      * 

3.395 

M  =  M  +  $ 0 

4.395 

M szM  +  4  0 

•  •• 

5.395 

3f=Jf  +  60 

••■• 

7,895 

M=zM+SO 

9.395 

tf=N+0 

••            * 

1.79* 

ii  i 

2.795 

N=N+ao 

•  •  •  • 

8,795 

N=N+40 

... 

4.795 

N=N+60     ■ 

6.795 

JF  =  F  +  2  0 

2.600 

#  =  B  +  2  0 

2.7S2 

C=c  +  o 

•    •• 

1.750 

C= C +8  0 

2.750 

H'0=H+iO 

«•  ••         "■ 

1.135 

As  =  ifr+  4  0 

••• 

12.999 

1  ■ 

At  =  ^#+  6  0 

14.899 

3lo=:Mo-f  0 

7015 

Afo  =3fo+  2  0 

8.015 

Xfo=Afo+  3  0 

9015. 

&h=  Ch+  3  0 

10.080 

&X  =  CA+4  0 

11.080 

b* 


13.080 

28.242 

30.242 
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Tabh  Continued. 

■ 

.  ffonr, 

* 

DetermN 

Latin  Nam* 

8ign  or  Formula  of 
Couipuiiitop. 

Weight  of  the 
Moitculs. 

nate. 

Oxidum  Stibkmm- 

'Strzs  Sb  +  SO 

•  •  •  • 

19-150 

Acidum  Stibiosym 

20.130 

Stibicum 

StzzSb+6  0 

2£.i  ao 

Oxidum  Telluricum 

*»a*+«o" 

10.064 

Silicia            .                ... 

Si  =  Si  +  30 

6.048  .    > 

Ozidum  Rhodoaum                         • 

R  =  R  +  0 

15.903 

«                            ♦ 

Rhodeum 

HvtB  +  20 

18*908 

i 

,   Rhodicom 

R  =  R  +  30 

17-903 

^ 

Platinoaum 

Pt=Pt  +  0 

13.067 

- 

Platinicum 

Pt  =  Pt  +  20 

14.067 

Aurosum 

Auzz  Au  +  0 

25.838 

Auricum 

Au—  Au  +  SO 

27.838 

Palladicum                         « 

• 

Pa=Pa  +  2  0    . 

16.180 

Hydrargyroeum            . 

Hg=Hg  +  0 

26.316 

Hydrargyricum 

Hg=Hg  +  20 

27.S16. 

Argenticum 

Jg=:Ag  +  2  0 

28.881 

Cuprosum 

Cu  —  Cu  +  0 

9.064 

Cupricum 

Ch  =  Cu  +  %0 

10.064 

• 

1 

Ntccolicum 

Ni  =  Ni  +  2  0 

9.538 

Saperoxidum  NiccoHcum 

JW*=2W  +  S0 

|      10.338 

i 

Ozidum  Cobalticum 

Co  =  Co  +  20 

9.526 

« 

Superoxidum  Cobahicum                • 

CdzzCo  +  SO 

10.826 

Oxidum  Bismuticum 

Bi  =  Bi  +  2  0 

19-740 

Plumbicum  (Litharge) 

Pb  ==  Pb  +  2  0 

27974 

• 

Superoxidum  Plumbosum  (Minium) 

Pb±Pb+SO 

28.974 

■ 

Plumbicum 

Pb  =  Pb  +  *0 

29974 

• 

Oxidum  Stannosum 

Snzz  Sn  +  2  0 

16.706 

Stanneum             ... 

&»  =  &•  +  3  0 

17.706 

• 

Stannicum 

8n  =  Sn  +  40 

18.706 

i 

Ferrosum 

Pc=zFe  +  20 

8.780 

Ferricum            • 

Pi  =  Fe  +  3  0 

9*750 

• 

Zincicum 

Zn  =  Zn  +  2  0 

10.064 

Manganosum ' 

itffi=Jtffi+2  0 

9.115 

Manganicum 

3fn=rM*  +  SO 

10,115 

* 

Superoxidum  Manganicum 

Af«  =  Af«  +  40 

11.115 

Oxidum  Unaaosum 

tf  =  £7+20 

82.414 

0 

Uranicum    > 

V=U  +50 

38.414 

Ceroium 

>   &  =  C  +  2° 

15.488 

Cericum            . 

&  =  C  +30 

14.488 

- 

Yttria        • 

?=r  F  +20 

10.816 

Beryllia            .... 

£t  =  Be  +  3  0 

9.883 

Al=  Al+SO 

6.450 

Magnesia        «... 

&g=Mg  +  2  0 

5.154 

Calcia                                   •                  • 

Ca  =  Ca  +  20 

7.102 

Strontia                                   .        . 

8r  zzSr  +20 

16.101 

Barytia        . 

Ma=zBa  +  iQ 

19*091 

| 

Natrum(Soda) 

$a  =  Na+*0 

7.795  • 

Superoxidum  Natricnm 

Ra  =  Xa+8  0 

8.795 

Kali  (Potass) 

J?r=  K  +  *0 

11.780  • 

V 

* 

• 

Superoxidum  Kalicum 

•  •• 

K=K  +  60 

15.780           1 

• 
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frepor-        For  the  take  of  such  as  may  wish  to  employ  those    some  examples,  according  to  which  all  the  other  ahi 

ttont,      numbers  in  exhibiting  the  composition  of  saline  bo-    may  be  compounded. 
Detenni-    j=— -■-- «    «jj  rL-    r-n :- m-ui~    •«:_:„ 


nate. 


we  shall  add  the   following  Table,  containing 


Sulphate  of  Potass  (Sulphas  Kalicus) 
Sulphate  of  Iron  (Sulphas  Ferrosus) 
Sulphate  of  Oxide  of  Iron  (Sulphas  Ferricus) 

Subsulphate  of  Oxide  of  Iron  (Subsulph.  Ferricus) 
Sulphite  of  Potass  (Sulphis  Kalicus) 

Nitrate  of  Mercury  (Nitraa  Hydrargyrosus) 

Nitrate  of  Lead  (Nitras  Plumbicua)  .        • 

Subnitrateof  Lead,  first 

4 

second 

last       •  • 

Phosphate  of  Soda  (Phosphas  Natricus ) 

Phosphate  of  Soda,  crystallised 

Sobphosphate  of  Silver  .  . 

Phosphite  of  Soda  .  . 

Muriate  of  Ammonia 
Muriate  of  Lead        ...  . 

Submuriate  of  Lead        .  . 

Oxy muriate  of  Potass 

Neutral  Carbonate  of  Potass  ^ 

Subcarbonate  of  Potass 

Fluate  of  Lime  .        . 

Borate  of  Magnesia        ... 

Oxidized  Arseniate  of  Copper  (Arsenias  Cupricus) 

Subarseniate  of  Copper  (Subarsenias  Cupricus) 
Molybdate  of  Lead  . 

Chromate  of  Lead  .... 

Wolframiate  of  Lime 

Alum  •  • 

Sulphate  of  Ammonia  and  Magnesia 

Nitrate  and  Phosphate  of  Lead 


Jrornrattb 


KB* 


... 


HgN 

... 

•  •      ••■ 

PbN* 

•  •      ••• 

PbN 

"** 

••         •■• 

Pb*  N* 

•  •• 

•  •        ••• 

Pb*N 

•  •     ••• 

NaP 

NaP+U  H'O 
••     ••• 

Ag*  P* 

•  •     ■  ■  ■ 

NaP 

N'NSf  +  N'O 
PbM* 

Pea 

•  ••a 

•  •   •••• 

KM 

CaF* 

::: 

Cu  As 

••     ••• 

Cut  At* 
Pbfat 

>•    :k 
PbCh 


•  •     •  •  • 


Gi«  W 

K  S*+2  Ai  Si'+48  W  0 

Mg'&+2N*  0$* 


••  • 


•  •  ••  • 


Pb  A*  +  2PbP 


_ 


Weight. 


21.8 
18.8 
24.8L 

2457 
T5.79 

88.11 

48.56 

86.77 

108.51 

96.71 

16.69 
4A.98 

104.44 

14.69 

6.68 

84.76 

68.84 

80.57 
22.78 
17.28 
12.80 

16.07 

24.46 

58.99 
48.00 

48.05 

42.44 

11907 
29.5 

121.8 


But  we  have  still  to  discuss  a  very  important  point 
in  regard  to  the  corpuscular  hypothesis,  and  its  appli- 
cation to  observed  facts.  Admitting  that  bodies  are 
composed  of  entire  atoms,  in  all  the  following  modes : 
1  A  for  example  with  1  A,  2  A  with  8  B,  8  A  with 
4  B,  or  5,  or  7,  or  8,  or  9  B,  9  A  with  10  F,  and  lastly 
99  A  with  100  B  $  it  follows,  that  combinations  may 


least  in  the  case  of  inorganic  substances,)  in  sll  num- 
bers whatever  ;  and,  therefore,  it  is  necessary  to  »• 
quire  what  are  the  proportions,  according  to  which  the 
molecules  of  elementary  bodies  mre  found  actually  com- 
bined. .On  surveying  the  analyses  hitherto  rosde** 
inorganic  substances,  Berzelius  thinks  he  hat  fa0* 
that 


nearly  all  ofahem  are  compounded  in  such  s  wty 
take  place  according  to  an  almost  infinite  number  of  that  one.  of  the  elements  occurs  only  in  a  single  mole- 
proportions,  the  differences  of  which  would  finally  be-  cule ;  and  from  this  fact  he  has  drawn  the  conduita 
come  such,  that  no  analysis  could  be  exact  enough  to  that  such  substances  are  characterised  in  their  comp* 
discover  them.  This,  however,  does  not,  in  fact,  take  sitjon  by  the  circumstance  of  one  element,  in  comps^ 
place;  consequently  die  molecules  cannot  combine,  (at    son  with  the  rest,  always  entering  by  a  single  moleca* 


PROPORTIONS  DETERMINATE.  185 

w  Some  exceptions  to  this  rale  were  at  first  considered  series  of  analogous  bodies  display  modes  of  combina- 

by  him  as  proceeding  from  our  inadequate  acquaint-  tion  much  more  numerous,  we  might  almost  say,  iann> 

*•  ance  with  the  number  of  molecules- in  such  bodies ;  merable.    In  proof  of  this,  we  have  only  to  consider 

.  but  after  a  more  comprehensive  examination,  he  is  of  the  fang  list  of  essential  ails*,  for  example,  in  which  the 

*  opinion,  that  there  exist  combinations  of  two  molecules  difference  of  specific  gravity,  smell,  &c.  prove  that  they 

of  one  element,  with  three  of  another ;  which,  however,  cannot  have  the  same  composition ;  whilst,  on  the 

he  inclines  to  believe  do  not  occur  between  two  ele-  other  hand,  their  general  chemical  characters  prove 

ments  alone,  but  require  the  presence  of  a  third  to  ef-  that  the  difference  in  their  composition  must  be  very 

feet  their  union.    Thus  the  subsulphate  of  oxide  of  inconsiderable.    How  can  this  be  reconciled  with  what 

copper  is  composed  of  3  Cu.  +  2  S,"  whilst  no  corabin-  ™  h<nre  ja8t  stated  concerning  inorganic  nature  f 
ation  of  3  Cu.  +  2  S,  is  known  to  exist,  or  can  exist,        M.  Beraelius  extended  his  experiments  also  to  this 

as  Berzelius  thinks ;  became  nothing  more  than  a  force  *«7  difficult  and  delicate  point ;  to  see  if  it  .were  pos- 

purely  mechanical  seems  requisite  to  divide  it  into  one  «We  to  find  the  general  differences  among  the  lav>s,. 

molecule  of  S  +  C,  and  one  of  S  +  2  C.    A  priori,  according  to  which  these  two  different  departments  of 

it  cannot  be  decided  whether,  in  the  compass  of  inor-  .nature  have  been  formed.    He  analysed  the  following 

game  nature,  molecules  do  not  combine  m  still  more  vegetable  substances :  oxalic,  acetic,  succinic,  formic, 

complicated  numbers ;  such  as  3  A  +  4  B,  S  A  +  5  B,  tartaric,  citric,  saccolactic*,  benzoic,  and  gallic  acids  ; 

&e.&c;  but  so  far  as  actual  experience  allows  us  to  tannin,  sugar,  sugar  of  milk,  gum,  and  starch.    AI- 

decide,  it  is  reasonable  to  suppose  that  no  such  com-  though  this  is  not  the  place  fof  giving  an  account  of, 

binations  occur.    On  attempting  to  discover  the  cause  the  analytic  method  employed  in  those  experiment?,, 

why  the  molecules,  in  all  inorganic  substances,  com-  *  may  not  be  altogether  useless  to  devote  a  few  words 

bine  only  according  to  proportions  so  limited,  we  ar.  Jo  that  .point.     He  combined  the  substance  to  be  ana- 

rive  at  certain  boundaries,  over  which  it  is  not  per-  lyzed  with  oxide  of  lead,  and  deprived  this  combina- 

mitted  for  the  present  to  extend  the  empire  of  science,  tion  of  all  its  water,  and  afterwards  analyzed  it  to  dis- 

We  cannot  explain  how  it  happens,  that  if  oxygen  be  cover  the  exact  quantity  of  oxide  of  lead  and  Tof  vege- 

added  to  a  solution,  say  of  Fe  S*  (=  the  subsulphate  ^  mattcr  ^Pf*  "J  *.    A  quantity  of  this  sub- 

Tr         ■»"*««"»  •»/  w  xc  o   v—  ""  *»*v»g   £  stance,  correctly  weighed,  was  then  burnt  with  euper- 

of  the  protoxide  of  iron,)  there  results  not  an  Fe  &,  oxygenated  muriate  and  oxymuriate  of  potass,  in  an 

but  a  division  of  the  compound  into  Fe  S*  and  Fe*  S..  apparatus  contrived  for  the  purpose.    The  water  and' 

The  phenomenon  naturally  depends  no  less  on  the  carbonic  acid  extracted  from  it,  indicated  the  quantity, 

forces  which  cause  the  elements  to  combine,  than  on  of  hydrogen  and  carbon.    The  loss  wad  the  oxygen  of 

the  change  of  form  produced  upon  the  new  molecules  the  substance.    On  analyzing  the  fourteen  substances 

created  by  the  addition  of  oxygen ;  and  so  long  as  we  above  mentioned,  he  always  found*  the*  oxygen  of  the 

remain  ignorant  of  the  greater  psrt  of  what  concerns  substance  to  be  an  integer  multiple  of  that  contained 

these  two  circumstances,  we  shall  be  obliged  to  con-,  by  the  oxide  of  lead,  with  which  it  had  been  combin-. 

tent  ourselves  with  simply  knowing  the  facts.    It  is  ed ;  so  that  organic  substances  appear  to  obey  the, 

alike  blamable  not  to  speculate  at  all  about  the  causes  same  law  as  inorganic  oxides.    Now,  according  to  the' 

of  phenomena,  and  to  push  the  speculation  to  a  length,  reasons  already  explained,  the  number  by  which  the 

where,  no  longer  being  guided  by  experiment,  it  be-  oxygen  of  the  analyzed  substance  is  a  multiple  of  the 

comes  altogether  fictitious  and  imaginary.  oxygen  contained  in  the  oxide  of  lead  combined  with 

At  the  side  of  this  corpuscular  theory,  M.  Berzelius  it,  must  either  be  the  number  of  molecules  of  oxygen 

has  placed  another,  that  of  volumes.    As  experiment  in  the  analyzed  substance,  or  else  it  must  be  an  integer 

proves  that  almost  all  bodies  are  capable  of  being  vo-  divisor  of  the  number  of  those  molecules.    But,  if  it  is. 

Utilized  in  temperatures  sufficiently  elevated,  it  is  al-  allowable  to  conceive  substances  as  compounded  of 

lowaHe  to  conceive  all  bodies  as. existing  under  the  atoms  or  molecules,  the  resulting  weights  of  hydrogen 

gaseous  form,  in  which  they  must  of  course  obey  the  and  of  carbon  must  also  be  those  of  some  number  of 

laws,  discovered  by  M.  Gay  Lussac,  concerning  the  entire  molecules  belonging   to  these  two  elements., 

volumes  of  gases  in  a  state  of  combination.     Regarding  Acetic  acid,  for  example,  is  composed  of  46.934  parts' 

water  as  compounded  of  two  molecules  of  hydrogen  to  of  oxygen,  46.871  parts  of  carbon,  and  6.195  parts  of 

one  of  oxygen,  it  follows  that  the  weight  of  a  volume  hydrogen.    The  quantity  of  oxide  of  lead  neutralized! 

of  an  elementary  substance  is  equal  to  the  weight  of  a  by  this  quantity  of  acetic  acid,  contains  15.645  parts  of 

molecule  of  the  same  substance.    And  hence  the  only  oxygen,  and  15.645  X  3  =  46.934 ;  but,  if  this  quan- 

difference  between  these  two  hypotheses  lies  in  the  cir-  tity  of  oxygen  forms  3  molecules,  46.871  will  form  4 

comatance,  that  the  one  views  bodies  in  the  solid,  the  molecules  of  carbon,  and  6.195  will  form  6  of  bydroV 

other  in  the  gaseous  state.    The  latter  is  founded  en-  gen.    So  that  each  molecule  of  acetic  acid  is  composed' 

tirely  on  facts;  it  is  therefore  less  hypothetical  than  of6H+4C+SO.    The  following  is  a  summary  or 

that  of  molecules,  and  serves  better  to  direct  our  re-  the  analytical  results  obtained  by  M.  Berzelius  from,' 

searches  concerning  chemical  proportions.  But,  after  analyzing  the  fourteen  substances  in  question, 
all,  when  one  attempts  to  form  an  idea  of  what  a  gas 
is,  and  of  the  state  in  which  the  solid  particles,  gasified 
by  heat,  really  exist  in  such  a  substance,  the  specula- 
tion always  reverts  to  molecules,  and  shows  that  both 
hypotheses  are  substantially  the  same,  their  difference 
consisting  solely  in  the  words  atom  and  volume.  •  '  • 

What  has  now  been  laid  down  with  regard  to  the 
state  of  combination  among  molecules,  is  applicable 

only  to  morvanic  nature.    The  case  is  widely  different 

in  the  kingdoms  of  organic  nature,  where  the  great 
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different  body,  the  elementB  and  wmpositien  of  which  h 
are,  however,  too  little  altered  to  mike  it  cease  from 
being  sugar,  though  of  another  species. 

As  to  ammonia,  the  composition  of  which  is  not  to 
be  found  in  any  of  the  tables,  given  above,  Beraelios 
considers  it  as  a  production  of  organic  nature,  formed 
according  to  the  same  principle  as  other  such  produc- 
tions }  that  is  to  say,  of  oxygen  combined  with  two 
combustible  radicals,  hydrogen  and  the  supposed  radi- 
cal of  azote.  The  combination  consists  in  the  present 
case  of  one  molecule  of  oxygen,  one  of  the  radical  of 
azote,  and  six  of  hydrogen.  Other  chemists  consider 
it  as  compounded  of  three  molecules  of  hydrogen,  and 
one  of  azote. 

Some  time  previous  to  the  labours  of  Berzelius, 
MM.  Gay  Lussac  and  Thenard  had  analysed  several 
animal  and  vegetable   substances  by  burning  them 
'  If  an  organic  substance  cannot  be  combined  with  an    with  superoxygenated  muriate  of  potass*     Many  of 
oxide  of  composition,  it  is  impossible  to  find,  with  any    their  results  coincide  pretty  nearly  with  those  of  Ber- 
certainty,  what  number  of  molecules  it  contains ;  be-    zelius ;  others  differ  from  them,    determinate  propor- 


Fjvpor* 

*Capacity 
-  Waroetofthe      ofStu- 
SubrtflMd.        ration, 

Numborof 

awSjOfltts* 

Karaite  Sn  per  Cent* 

tfous» 

Oxygen. 

Carbon. 

Hydrogen 

Dftttrmi* 
aate. 

^^^^^M 

a  c.    h. 

Oxalic  Acid 

SS.13 

18  12     1 

66.5S4 

33.222 

0.244 

Fannie  Add     |  81*56 

3    2     2     64.76 

32.40 

«.D9 

Succinic  Acid 

15.97 

3    4    4     47.923 

47.859 

4.218 

Acetic  Add     * 

15.64 

3    4    6 

46.934 

46-871 

6.195 

• 

Citric  Add 

13.58 

4    4    4 

55.096 

41.270 

3.634 

Gallic  Add 

12.67 

3    6    6 

38.023 

56.928 

5.019 

Tartaric  Add 

11.98 

5    4    5 

59.882 

36.167 

3.951 

Benzoic  Add 

6.7 

3  15  12 

20.43 

74.41 

5.16 

QancSvgar 

9.8 

10  12  21 

49.083 

44.115 

6.802 

Sugar  of  Milk 

12.3 

4    5    8 

48.348 

45.267 

6.385 

Saocolactic  Add 

7.6 

8    6  10 

60.818 

34.164 

5.018 

Potato  Starch 

8.34 

6    7  13 

49.583 

43.327 

7.090 

Tannin  of  GaBa 

3.75 

12  18  18 

45.00 

50.55 

4.45 

Gum  Arabic 

4.3 

12  18  24 

51.456 

41.752 

6.792 

Cause  a  very  small  difference  in  the  numerical  result  of 
the  analysis,  especially  in  the  quantity  of  the  hydro- 
gen, may  produce  very  great  mistakes  when  the.  num- 
ber of  atoms  contained  by  each  element  is  attempted 
to  be  calculated.    To  convince  ourselves  of  this,  we 


tions  had  not  then  become  an  object  of  attention  to 
chemists;  and  consequently  MM.  Gay  Lussac  and 
Thenard  have  but  slightly  considered  them.  They 
regard  vegetable  substances  as  composed  of  water  and 
carbon,  whenever  hydrogen  arid  oxygen  appear  in  the 


have  only  to  compare  the  numbers  resulting  from  the    proportions  forming  water.    They  regard  animal  sub- 
analysis  of  tartaric  acid  and  of  saccolactic  acid,  or  the    stances  as  composed  of  water,  ammonia,  and  carbon, 


analysis  of  starch  with  that  of  sugar.  In  analyzing  in- 
organic substances,  two  experiments  on  the  same  sub- 
stance frequently,  differ  more  widely  than  the  analyses 
now  mentioned. 

From  his  researches,  M.  Berzelius  draws  the  follow- 
ing conclusions.  Inorganic  nature  differs  from  organic, 
in  the  circumstance  that  tie  farmer  is  composed  nf  bi- 
nary combinations  (combinations  of  two  elements)  ex- 
isting alone,  or  combined  among  themselves.  Every  in- 
organic substance,  whatever  be  the  number  of  its  ele- 

■^  m  «    a  ja  a        fl  ^  a    •      *        a   • 


having  sometimes  one  element  in  excess,  sometimes 
another,  This  idea,  however,  in  their  use  of  it, 
amounts  to  nothing  more  than  a  mode  of  exhibiting 
those. proportions  which  subsist  among  the  elements. 
After  the  work  of  Gay  Lussac  and  Thenard,  M.  ds 
Saussure  engaged  in  the  analysis  of  alcohol  and  ether. 
He  performed  his  experiments  with  great  care.  Fol- 
lowing the  method  of  the  chemists  just  mentioned,  he 
considers  alcohol  as  compounded  of  two  parts  by 
weight  of  olefiant  gas,  with  one  part  of  water,  both  re- 


ments,  is  capable  of  being  decomposed  into  binary  com-  duced  to  their  elements ;  and  ether,  as  compounded  of 

binations,  and  of  being  recomposed  from  them ;  so  that  four  parts  by  weight  of  olefiant  gas,  and  one  of  water. 

in  all  inorganic  substances,  the  compound  bodies  of  the  Though  it  cannot  be  affirmed  that  M.  de  Saussure  hss 

Jirsl  order %  that  is  to  say,  bodies  compounded  imme-  deceived  himself  in  assigning  these  ^proportions,  it  is 

diately  of  elements,  contain  but  two  of  those  elements,  nevertheless  clear  that  his  mode  of  considering  organic 

What  still  farther  characterizes  inorganic  composition,  composition  renders  it  absolutely  analogous  to  that  of 

is,  that  on  seeking  the  number  of  molecules  contained  inorganic  substances*    Under  this  point  of  view,  it  b 

in  each  compound  particle,  whatever  be  the  number  of  impossible  to  understand  those  innumerable  variations 

elements,  one  of  them  is  found  to  appear  there  only  which  occur  in  bodies  of  a  similar  nature  ;  because  if 


by  a  single  molecule  ;  except  in  some  saline  combina 
nations,  where  two  molecules  of  one  of  the  combustible 
radicals  are  in  a  few  cases  combined  with  three  of  the 
other. 

In  organic  nature,  compound  bodies  of  the  Jirsl  order, 
o?  bodies  composed  immediately  of  elements,  contain  al- 
ways more  than  two,  and  oxygen  is  constantly,  without 
exception,  one  of  them*      None  of  those  elements  is  of 
necessity  single;   and  their  combinations  appear  to  be 


those  combinations  of  carbon  and  olenant  gas  with 
water  took  place  according  to  the  laws  of  chemical 
proportions,  as  they  are  obeyed  by  all  binary  combin- 
ations, the  actual  multiplicity  of  organic  combinations 
could  *iot  possibly  exist,  and  the  whole  would  remain 
confined  within  the  narrow  limits  prescribed  to  inor- 
ganic nature. 

After  this  historical  exposition  of  the  leading  facts  re- 
lative  to  chemical  proportions,  with  the  various  modes 


capable  of  taking  place,  according  to  an  almost  infinite    employed  to  explain  them,  and  elicit  their  general  laws, 


number  of  proportions;  from  which  results  a  boundless 
Variety  of  organic  substances  composed  of  3  and  4  ele- 
ments. Upon  this  principle  we  can  understand  jiow 
nature,  without  violating  the  laws  of  chemical  propor- 
tions, may  produce  several  different  species  of  sugars, 


some  observations  will  be  necessary  with  regard  to  the 
speculative  part  of  the  subject.    We  shall  conclude  by 
detailing  the  opinions  entertained  upon  this  subject 
by  the  most  illustrious  chemists  of  our  age. 
The  state  of  philosophy,  it  is  dear,  produces  a  con* 


of  gums,  starch,  resins,  and  so  forth;  because  the  siderable  influence  on  the  degree  of  interest  excited  by 

particle  of  cane-sugar,  for  example,  being  composed  of  each  fresh  step  in  the  aciences ;  and  frequently  the  eo- 

10  0+12  C  a  +  SI  H,  by  adding  or  subtracting  a  mo-  lour  assumed  by  a  new  discovery  depends  altogether 

lecule  of  any  one  of  its  elements,  there  would  result  a  on  ibis  circumstance*    In  former  ages,  the  ideas  enter- 

•  By  capacity  of  sttantkm  if  understood  the  quantity  of  oiygen  found  in  that  portion  of  a  bass,  by  which  a  bundftd  parts  of  thf  pnn>* 
lar  substance  are  neutralised. 
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tained  concerning  the  interior  constitution  of  bodies 
were  coarse,  a*  well  aa  quite  imaginary.    A  more  re- 
fined spirit  of  philosophy  rejected  and  turned  them  in- 
to ridicule.    Kanfe  the  far-famed  philosopher  of  Ko- 
nigsberg,  founder  a  system  altogether  new,  maintain- 
ing that  the  existence  of  all  things  depends  on  two  op- 
posite forces,  die  one  of  which,  acting  by  itself,  would 
concentrate  ail  the  matter  of  the  universe  into  a  mathe- 
matical point;  whilst  the  other,  on  a  similar  supposi- 
tion, would  diffuse  it  to  an  infinite  extent.      The 
straggle  of  these  two  forces  constitutes  matter,  the  di- 
versities of  which  result  from  the  different  proportions 
of  those  two  opposite  powers.    This  system  has  been 
named  that  of  Dualism,  or  the  Duslistic  system.  Whilst 
admiring  the  sagacity  with  which  the  author  has  de- 
velopednis  system,  rendered  still  more  striking  by  the 
posterior  electro-cnemical  discoveries,  which  are  almost 
foreseen  by  k  j  one  cannot  avoid  astonishment  at  this 
entire  annihilation  of  matter.  The  genius  of  Kant  soon 
awakened  a  crowd  of  philosophic  minds,  possessing 
more- of  less  elevation,  who  continued  to  philosophise 
on  the  subjeets  connected  with  chemistry  and  physics, 
and  erected  what  they  called  a  Philosophy  of  Nature, 
(  Ndur-Phifa&pkie  m  German.)    Nearly  all  these  phi- 
losophers were  destitute  of  knowledge  m  the  sciences, 
which  by  d  priori  speculations  they  undertook  to  re- 
form ;  they  endeavoured  to  supply  the  want  of  real  in- 
formation by  8ystesQS  of  anticipations.    At  the  time 
when  a  philosophy  resembling  in  some  respects  a  con- 
tagious malady  of  the  soul,  had  thus  infected  a  multi- 
tude of  understandings,  particularly  in  Germany,  Mr. 
Dalton  appeared  with  his  atoms  r  but,  in  contrast  with 
Kant,  neglecting  to  adopt  in  his  system  the  forces  on 
-which  those  combinations  depend,  and  considering  no- 
thing but  matter  alone.    Whilst  in  the  system  of  Kant, 
every  thing  is  tropenettabie,  every  thing,  with  Dalton, 
is.  mere  juxta»potition  among  certain  figures  which  he 
attempts  to  trace.    At  first*  therefore,  no  attention  was 
paid  to  this  latter  system  ;  but  Dr.  Thomson,  an  Eng- 
lish chemist,  of  high  celebrity  as  an  author,  by  pub- 
lishing the  opinions  of  Dalton  in  his  writings,  and 
showing  what  might  be  their  real  value,  contributed 
greatly  to  produce  a  favourable  impression  on  the 
public  And  thus,  notwithstanding  the  sneers  of  a  pre- 
tended spirit  of  philosophy ,-thoughstigmatized  as  rude, 
because  they  rendered  things  palpable,  so  to  speak, , 
yet  here  and  there  atomic  ideas  and  the  corpuscular 
theory  took  root,  and  the- labours  we  have  just  survey- 
ed were  the  result. 

Dr.  Thomson  adopted  the  atomic  ideas  of  Mr.  Pal- 
ton  i  be  has  applied  them  to  the  chemical  system ; 
and  given,  in  tne  journal  which  he  edits,  a  statement 
of  the  weight  =of  the  molecules,  in  several  substances, 
simple  as  well  as  compound.  Like  Beraelhis  and 
Wollaston,  he  disagrees  with  Dalton  in  putting  the 
weight  «jf«*ygea;2  1.000.* 


1  Oxygen 

2  Chlorine 

3  Iodine 

Weight  of  m  Atom. 
IKXX) 
4400 
15-fi95 

4  Hydrogen 

5  Carbon        .     - 

0*185 
0*750 

6  Boson 

0*875 

7  aoiopn       -•       • 

1*000 

8  Phosphorus  • 

9  Azote 

10  Sulphur  . 

11  Tellurium      .      . 

12  Arsenic 
18  Potassium 

14  Sodium       •  . 

15  Calcium 

16  Barium 

17  Strontium 

18  Magnesium 

19  Potash 
£0  Soda 

21  Lime 

22  Barytes 

23  Strontian 

24  Magnesia 

25  Yttrium 

26  Yttria 

27  Glucinum 

28  Glucina 

29  Aluminum 
80  Alumina        , 

31  Zirconium 

32  Zirconia 
SS  Iron 

34  Protoxide  of  iron 

35  Peroxide  of  iron 
86  Nickel 

37  Protoxide  of  nickel 

38  Peroxide  of  nickel 

39  Cobalt 

40  Protoxide  of  cobalt 

41  Peroxide  of  cobalt 

42  Manganese 

43  Protoxide  of  manganese 

44  Peroxide  of  manganese 

45  Uranium 

46  Protoxide  of  uranium 

47  Peroxide  of  uranium 

48  Cerium 

49  Protoxide  of  cerium 

50  Peroxide  of  cerium 

51  Zinc 

52  Oxide  of  sine 

53  Lead 

54  Protoxide  of  lead 

55  Peroxide  of  lead 

56  Tin 

57  Protoxide  of  tin 

58  Peroxide  of  tin 

59  Copper 

60  Protoxide  of  copper 

61  Peroxide  of  copper 

62  Bismuth 

63  Oxide  of  bismuts) 

64  Mercury 

65  Protoxide  of  mercury 

66  Peroxide  of  mercury 

67  Silver 

68  Oxide  of  silver 

69  Gold 

•  70  Protoxide  of  gold 
71  Peroxide  of  gold 


Wright  of  tn  Atom. 

1*500 
.     ,   1*750 
.    2*000 
4-000 
4*750 
.     5*000 
3*000 
.     2*625 
8-750 
5-500    . 
1*500 
.       6*000 
4-000 
3*625 
9-750 
6-500 
2*500 
4*000 
5-000 
2*250 
3-250 
1*125 
2-125 
4*625  > 
5-625? 
3-500 
4-500 
10*000 
3*875 
4*365 
>   .         9-750 
8*625 
.  4-625 
10-250 
3*500 
4-500 
5-500 
15*625 
16-625  . 
34-250 
5*750; 
6*750 
14-500 
4125 

18-000 

14-000 

15*000 

7-375 

8-375 

9-375 

8-000 

9*000 

.       *     10*000 

8-875 

9-875 

25*000 

26-000 

2TO00 

13-750 

14-750 

24*875 

25*875 

27*875 


■  * 

•  IripkceofliMtftoghmaeTabte'^^  the  Annals  tf  JHjUwfhy,  voLli.  in.  if,  and  v.  we  have  gijea 

lbs  aw*  correct  ems  stish  bo  j«l*Arf  id  1818,  io  tbexilfii  ?damcof  to»t  work.— Ed. 
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72  Platinum 

73  Protoxide  of  platinum 

74  Peroxide  of  platinum 

75  Palladium 

76  Oxide  of  palladium 

77  Rhodium  .    r  • 

78  Protoxide  of  rhodium 

79  Deutoxide  of  rhodium 

80  Peroxide  of  rhodium 

81  Iridium 

82  Antimony 

83  Protoxide  of  antimony 

84  Deutoxide  of  antimony 

85  Peroxide  of  antimony 

86  Chromium 

87  Chromic  acid 

88  Molybdenum  .   . 

89  Protoxide  of  molybdenum 

90  Deutoxide  of  molybdenum 

91  Molybdic  acid 

92  Tungsten 

93  Protoxide  of  Tungsten 

94  Peroxide  of  Tungsten 

95  Columbium 

96  Oxide  of  Columbium 

97  Titanium 

98  Protoxide  of  titanium 

99  Deutoxide  of  titanium 

100  Peroxide  of  titanium 

101  Ammonia         .   • 


Number  of  Atom* 


102  Water  composed  of 

103  Carbonic  oxide         • 

104  Carbonic  acid 

105  Chlorocsrbonic  oxide 
106£yanogen  .•  *  . 
107O  tenant  gas 

108  Carburetted  hydrogen 

109  Chloric  ether 

1 10  Hydrocarbonic  oxide 

111  Buracic  oxide 
H2Silicia 

113  Hypophosphorous  acid 

114  Phosphorous  acid 

115  Phosphoric  acid 

1 16  Protophoaphuretted  hy- 
drogen 

1 17  Perphosphuretted   hy- 
drogen •        • 

118  Protocbloride  of  phos- 
phorus 

1 19  Perchloride  of  phospho- 
rus 

120  Phosphuret  of  carbon 

121  Hyposulphurous  acid  . 

122  Sulphurous  acid      •    • 

123  Sulphuric  acid    .    •    . 

124  Chloride  of  sulphur 

125  Sulphuretted  hydrogen 

126  Sulphuret  of  carbon     . 

127  Sulphuret  of  phosphorus  ls+  lp? 

128  Arsenious  acid  •        la-f*l*5o 

129  Arsenic  acid     •        .        la+25o 

130  Chloride  of  arsenic       .    la  +  V5ch 


lo  +  lA 
1  e  + 1  o       • 
lc  +  2a 
lc  +  lo+lck 
Sc  +  la       . 
lc  +  lh 
lc  +  2A 
2c+2h  +  IcA 
$c  +  3o  +  lh 
13  +  20 
ls  +  io       . 
lp  +  lo 
lp  +  2o 
Ip  +  So 

lp+2A 
lp+lA 
lp+lck     • 

lp+2ch     . 

lp+lc 
li  +  lo      . 
l*  +  2o      . 

l*  +  3°      • 
l#  +  lcA  . 
1#  +  1A     . 

2e+lc 


Weight  of 
an  Atom. 

22*625 

23-625 

25-625 

7-000 

8.000 

15O00 

16-008 

17O00 

18.000 

6-000 

5*625 

6-625? 

20-875 

7-625 

3-500 

6*500 

6000 

7-000 

8-000 

9-000 

12000 

14-000 

15-000 

18-000 

19*000 

18-000? 

19000? 

20O00? 

21O00? 

2125 

Weight  of 
a  Particle. 
1125 
1-750 
2-750 
6-250 
3.250 
0-875 
1-000 
6-250 
5-875 
2-875 
2-000 
2-500 
3.500 
4-500 

1-750 
1-625 
6O00 

10-500 

2-250 
3-000 
4-000 
5000 
6-500 
2125 
4.750 
3-500? 
6-250 
17*250 
11-500 


Number  of  Atoms, 


31  Sulphuret  of  arsenic     • 
.32  Oxide  of  tellurium       • 

33  TeUuretted  hydrogen 

34  Protoxide  of  azote 

35  Deutoxide  of  azote       • 
86  Hyponitrous  acid 
57  Nitrous  acid 
38  Nitric  acid 
99  Chloride  of  azote 

40  Sulphuret  of  potassium 

41  Sulphuret  of  sodium 

42  Protosulpuret  of  iron 

43  Persulphuret  of  iron 

44  Sulphuret  of  cobalt 

45  Sulphuret  of  zinc 

46  Protosulphuret  of  bismuth  1  b  +  1  9 

47  Persulphuret  of  bismuth      1  b  +  2  9 

48  Protosulphuret  of  lead  1  /  +  1  x 

49  Persulphuret  of  lead  1  /  +  2  s 

50  Protosulphuret  of  tin  1 1  +  I  9 

51  Persulphuret  of  tin        .      It  +2s 

52  Sulphuret  of  copper  1  c  +  I  9 

53  Protosulphuret  of  mercury  1  m  +  1 9 

54  Persulphuret  of  mercury     1  «  4-  2  9 

55  Sulphuret  of  silver  1  si  +  1  9 

56  Sulphuret  of  gold        •        1  g  -f. 1  # 

57  Sulphuret  of  palladium        1  p  +I9 


la  +2st 
1  t  +lo 
1  t  +\h* 
1  a  +  lo 
la  +  2o 
la  +  3o 
la+4o 
1  a  +  5o 
la+4cA 
lp  +  1* 
l*o+ls 
J  •  +  1 9 
1  i  +  2* 
lc+l# 
1  z  +  Is 


58  Oxalic  acid 

59  Formic  acid 

60  Mellitic  acid 

61  Succinic  acid 

62  Acetic  acid 

63  Citric  acid 

64  Tartaric  acid 

65  Gallic  acid 

66  Tannin 
167  Saclactic  acid 

68  Benzoic  acid 

69  Muriatic  acid 

70  Chloric  acid 

71  Protoxide  of  chlorine 

72  Deutoxide  of  chlorine 
75  Hydriodic  acid 

74  Iodic  acid  • 

75  Chloriodic  acid 


0A  +  2c  +  3o 
I  h  +  2c  +  8o 
1  A  +  4c  +  So 
2h+  *c  +  $* 
$h+  4c  +  So 
3A  +  4c  +  4o 
3A  +  4c  +  5o 
Sh+  6c  +  3o 
3h  +  6c  +  4o 
5h  +   6c+So 


6h  + 


5c  +  3o 
h  +  leh 
ch  +  5q 
ck  +  lo 
ch  +2o  . 
A  +  W 
ft  +5o 
•  +2cA* 

cy+lk 


l6  Hydrocyanic  acid 

77  Alcohol  2  defiant  gas  4- 1  water 

78  Sulphuric  ether  4  defiant  gas  4- 1  water? 

79  Nitric  ether        4  olefiant  gas  4.  L  nitric  acid  I 

80  Chloric  ether      2  olefiant  gas  +  1  chlorine 

81  Muriatic  ether    4  olefiant  gas  +  1  muriatic  acid? 

82  Hydriodic  ether  4  olefiant  gas  4-  1  hydriodic  acid 

83  Acetic  ether 

84  Formic  ether 

85  Olive  oil 

86  Bees*  wax 

87  Rosin 

88  Copal 

89  Woody  fibre 

90  Starch  sugar 

91  Common  sugar 

92  Gum  arabic 

93  Starch 

94  Gelatin 

95  Albumen 

96  Fibrin       . 


?  1! 


4  olefiant  gas  +  1  acetic  acid  I 
4  olefiant  gas  4- 1  formic 
11  A  +  10  c+  lo 
18Ax+20c+lo 
IS  A  +  15  c  +  £  o 
18  A  +  19  c +2o 
4,h+    7cf  4* 

5  A  4-    Be  +  5o 
5h+    6c+6o 

6  A  +    6c  +  60 
10  A  +  10  c  +  9  o 

J4  A  +  15  c  +  60  +  ft  a 
13k+17c  +  6o  +  *a 
14A  +  18c  +  5o  +  8* 


H 
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dphateof 

ilphate  of  potash       • 
sulphate  of  potash 
dphateof  soda 
ydrous  sulphate  of  lime 
nhydions  sulphate  of  lime 
dphateof  bafytes 
sulphate  of  barytas 
rtpaate  of  strontian 
ilphate  of  magnesia 
ilphate  of  glttctoa 
sulphate  of  glucina 
ibseaquisulphate  of  ghi-} 
cina  .  y 

ilphate  of  Alamiaa 
dphateof  iron  •    • 

fcsolphato  of  iron 
ripersulphate  of  iron 
dvbipersulphate  of  iron 
dphateof  nickel        • 
dphateof  cobalt        . 
dphate  of  manganese 
dphateof  zinc 
dphateof  lead 
(sulphate  of  copper 
nbsulphate  of  cx>pper 
olpbate  of  bismuth 
afasulpbafte  of  bismuth 
olphate 


farpeth  mineral,  or  per- 7 


sulphate  of  mercury 
Bpenulphate  of  mercury 
kuphate  of  silver 
Uphate  of  platinum 


Sulphates, 

Atarosof  add,  beat, 
en*  water.- 

+  l«  + 

+  1R  • 
+  lp  • 

+  **  + 

+  1'J+ 
+  1/  . 

+  16  . 

+  16  . 

+  I  Mr 

-f  Im-f 

+  !*<  • 
+  !«'•. 

+  Sgh. 

+  lo  .  ' 

+  ls  + 
+  lt  . 
-f.lt"  . 
+  2i  . 
+  ln  + 
+  le  + 

+  1*  + 

+  U  + 
+  1/  . 

+  lc  + 
+  Sc  + 

+  1* 

+  86 

+  lm 
+  Im 


Weight  of 
•  Particle. 

3  water  1.700 
11-000 
16000 
9-000 
8-625 


10  water 


5  water 


7  water 


7  water 
7  water 
5  water 

5  water 

• 
10  water 

6  water 


+  lm 

+  1"' 
+  ljrf 


14-750 
19*750 
11-600 
7500 
8*250 
18*50 

19*750 

7-125 

9-500 

15-000 

25-000 

25-000 

9*7* 
9625 
9*500 
10*125 
19-000 
20*080 
40-000 
14-875 
84*625 
31  000 

32-000 

87-000 
19.750 
28-625 


Since  Div  Thomson  regards  water  as  conipoeed  of 
an  atom  of  oxygen  and  one  of  hydrogen,  it  follows 
that  in  most  substances,  the  weight  he  assigns  to  the 
atom,  is  twice  the  Weight  of  the  volume  in  a  gaseous 
form,  compared  with  the  weight  of  the  volume  of  oxy- 
gen in  a  gaseous  form. 

Dr.  Wollaston,  without  expressly  declaring  himself 
a  partisan  or  an  opponent  of  the  corpuscular  hypothe- 
sis, looks  upon  wnat  others  have  named  atoms,  or 
molecules,  as  relative  weights,  in  which  experience 
has  shown  that  bodies  most  readily  combine.  He 
calls  them  ehemkal  equivalent*.  Oxygen  with  him, 
is  =1*000;  and  water  is  composed  of  an  equivalent  of 
oxygen,  and  one  of  hydrogen.  Wollaston's  numbers 
differ  a  little  from  those  of  Thomson.  The  equivalents 
being  to  each  other  in  fixed  proportions,  their  mutual 
combinations  may  be  calculatedjby  the  Rule  of  Three. 
And  upon  this,  principle,  Dr.  Wollaston  has,  indented 
a  very  ingenious  instrument  to  facilitate  the  calcula- 
tion. It  ia  welt  known,  that  Gunter*s  scale,  employed 
in  sliding-rules,  is  divided  in.  such  a  manner,  that  the 
numbers  1,  2,  8,  4,  &c  are  arranged  upon  it  so  as  to 
have  their  distances  proportional  to  their  logarithms. 
On  a  similar  sliding-rule,  covered  with  card,  Dr. 
Wollaston  majks  his  numbers*  on  the  slider;  but  upon 
the  two  aides,  in  place  of  writing  the  numbers,  he 
writes  the  names  or  the  substances  equivalent  to  them. 
Thus,  whoever  knows  how  to  use  the  sliding-rule, 
know*  abo  how  to  use  this  instrument*     Suppose, 
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r 

for  example,  any  one  wishes  to  decompose  muriate  of 
soda,  ana  to  know  how  much  of  the  decomposing 
substances  is  required.  He  must  draw  the  slider  till 
100  (or  such  otner  number  as  he  may  choose)  cor- 
responds to  muriate  of  soda.  Nowx  the  names  soda 
ana  muriatic  acid,  correspond  to  the  number  of  parts 
of  soda  ami  of  acid  contained  in  100  parts  of  the 
muriate.  Opposite  to  the  name  sulphuric  acid,  etancls 
the  number  of  parts  of  this  substance  necessary  to  be 
used  for  decomposing  100  parts  of  the  muriate  of 
soda;  and  in  like  manner,  the  names  nitrate  of  silver, 
sulphate  of  ammonia,  &c.  &c.  are  found  opposite  to  the 
numbers  indicating  how  many  parts  of  them  are  ne- 
cessary to  be  used  in  the  same  operation.  The  instru- 
ment we  have  just  described,  is  a  fine  monument  .of 
its  author's  genius.  Its  utility  is  great;  and  Dr. 
'  Wollaston  has  so  judiciously  chosen  the  bodies  mark- 
ed on  it,  that  the  greater  part  of  those  commonly  em- 
ployed in  laboratories,  are  to  be  foupd  in  his  list. 
Yet  the  scale  admits  no  great  extension;  because  there 
is  not  room  for  many  names,  of  which,  moreover,  se- 
veral must  correspond  to  the  same  numbers ;  and  as 
the  space  gets  filled  with  names,  it  will  become  mete 
difficult  to  find  the  particular  one  we  are  in  quest  of. 
Besides,  when  there  nappen  to  be  two  or  more  equiva- 
lents of  the  same  substance  in  a  compound  body,  un- 
less the  number  of  them  is  known  before  hand,  it  will 
be  difficult  to  discover  the  composition.  Suppose  we 
wish  to  find  the  composition  of  the  sulphate  of  red 
oxide  of  iron.  Taking  100  parts,  the  weight  of  its 
equivalent  would  be  found  =  129-5.  The  slider  is 
drawn  till  100  corresponds  to  the  number  of  the  sul- 
phate ;  the  name  sulphuric  add  then  corresponds  to 
38-7*  but  in  reality  it  contains  Sd*7x  1^=58;  so 
that,  to  avoid  being  misled  by  the  instrument,  we 
ought  to  know  that  this  salt  contains  the  equivalent 
and  half  not  only  of  sulphur,  but  also  of  sulphuric 
acid,  dnd  of  oxygen  in  the  oxide.  It  is  on  this  ac- 
count, that  Dr.  WoUaston  has  omitted  most  part  of 
such  combinations.  /  For  some  salts,  containing  wa- 
ter of  crystallization,  he  has  added  to  the  name 
of  the  salt,  the  number  of  equivalents  of  water 
included  in  it,  so  that  they  are  indicated  by  die  instru- 
ment 

To  profit  more  extensively  by  this  mode  of  calcula- 
tion, M.  Berzelius  has  formed  an  alphabetical  list  of 
all  the  substances  whose  composition  is  known,  arid 
annexed  to  it  the  formulas  expressing  the  number  of 
atoms  contained  in  each  substance,  and  the  number 
expressing  its  weight,  that  of  oxygen  being  supposed 
=  1*000.  By  means  of  these  tables,  and  a  common 
sliding-rule,  such  as  may  be  found  in  the  shop  of  any 
instrument-maker,  all  manner  of  compositions  may  be 
calculated.  This  plan  has  the  advantage  over  that  of 
Wollaston,  in  so  &r  as  its  utility  is  more  general,  all 
*  known  substances  being  comprehended  m  it;  but  the 
latter  is  more  agreeable,  as  it  presents  all  the  equiva- 
lents at  a  single  glance. 

Sir  H.  Davy,  in  his  paper,  "  On  some  of  the  Com* 
binations  of  oxymuriatrc  gas  and  oxygen,"  &c.  PhiL 
Trans.  1811,  observes,  in  speaking  of  Mr.  Daltott's 
opinions :  "  I  shall  enter  no  further  at  present  into  an 
examination  of  the  opinions,  results,  *  *  *  Inflamma- 
ble bodies,  acids,  alkalis,  6rc.  must  separate  in  uniform 
ratios."  Sir  Humphry  appears  then,  whilst  he  ad- 
mits that  Dalton's  results  are  deducible  from  his  hy*. 
pothesis,  not  to  approve  of  the  corpuscular  theory  in 
itself,  regarding  it  as  too  hypothetical.     In  volume 


Propor- 
tions, 

peterou- 
nate. 


P  R*J 


190 


FRU 


Proper-    first,  part  first,  of  lis  "  Elements  of  Chemical  Phifo» 

'tions,  "  ^  "  -•_•«.. 


Determi- 
nate. 


aophy,"  Sir  H.  adopts  the  system  of  chemical  propor- 
tion, for  most  part  as  Mr.  Dalton  does;  but  be  gives 
the  name  of  proportion  to  what  Dalton  calls  an  atom, 
and  Wollaston  an  equivalent. 

In  Germany,  M.  Gilbert  has  careftilly  collected,  in 
the  Journal  conducted  by  him,  under  the  title  of 
Annalen  der  Pkysik,  whatever  has  a  reference  to  the 
subject  of  chemical  proportions.  A  statement  of  die 
doctrine  was  given  so  early  as  the  number  for  Dee* 
1811.  M.  Schweigger,  too*  in  his  Journal  fur  Chemk 
und  Phykik,  has  in  like  manner  adopted  the  system  of 
chemical  proportions*  without,  however,  approving  of 
the  atomic  theory,  perhaps  because  it  is  too  repugnant 
to  the  ideas  entertained  by  the  school,  of  wnich  he 
seems  to  be  a  follower. 

Among  French  chemists,  Messrs*  Gay  Lussac  and 
Thenard  appear,  by  their  latest  writings,  to  have  like- 
wise begun  to  adopt  the  system  of  chemical  propor- 


tions, though  they  have  as  yet  published  nothing  spe- 
cially on  the  subject. 

Thus  it  would  seem  that  the  doctrine  of  determi- 
nate proportions  in-  chemistry  may  be  regarded  as  a 
settled  truth,  generally  acknowledged  among  men  of 
science,  although  the  corpuscular  theory,  or  the  hypo- 
thesis concerning  the'cause  of  these  proportions,  is  ad- 
hered to  by  a  smaller  number. 

PROPORTIONAL  COMPA88ES.  See  Draw- 
ing Instruments,  Vol.  VIII.  p.  125. 

PROSODY,  from  *-£»*»)««,  is  a  name  given  to  the 
doctrine  of  the  proper  accent  of  syllables ;  and  com- 
prehends the  rules  for  determining  the  quantity  of  the 
syllables  which  compose  the  ancient  languages. 

PROTRACTOR.  See -Dha wing  Ihbtbuxbnts, 
Vol.  VIII..  p.  121 ;  and  Dr.  Brewster's  Treatise  on 
New  Philosophical  Instruments,  p*  129* 

PROVIDENCE.    See  Rhode  Islam* 


PRUSSIA. 


Prussia.  Prussia,  formerly  s  duchy,  but  now  a  powerful  and 
W"y«*W  extensive  kingdom  in  Europe,  is  thought  by  some  to 
have  derived  its  name  from  its  vicinity  to  the  vast 
country  of  Russia.  The  Sclavonic  word  po  signifying 
near  or  adjacent,  the  district  which  Prussia  originally 
comprehended  was  in  reference  to  Russia,  as  is  sup- 
posed, denominated  Po- Russia,  a  term  afterwards  soft- 
ened into  Prussia.  Nor  is  this  derivation  of  names  en* 
tirely  fanciful  or  unprecedented.  The  river  Elbe,  in 
the  Sclavonic  speech,  was  termed  Labe ;  and  hence, 
on  the  principle  referred  to  above,  the  tribes  which 
inhabited  its  banks  were  called  Po-Labae,  or  Polabae. 
The  word  Prussia,  however,  whatever  probability 
there  may  be  in  the  foregoing  etymology,  has  been 
traced  bv  others  to  a  different  source,  and  has  been 
supposed  to  be  obtained  from  the  Prusi  or  Prusi, 
a  Sclavonic  people,  whom  ancient  chroniclers  men- 
tion as  inhabiting  a  portion  of  the  country  which  we 
are  now  considering.  In  which  of  these  conjectures 
the  greater  confidence  may  be  placed,  it  is  now  too 
late  to  determine:  but  it  may  not  be  uninteresting 
to  state,  that  the  former,  namely,  the  derivation  of  the 
word  from  Po  and  Russia,  has  obtained  the  sanction  of 
a  late  illustrious  king  of  Prussia,  (Frederick  the  Great,) 
in  bis  Memoirs  of  the  House  of  Brandenburg. 
£itcnt  and  The  extent  of  Prussia  has  been  different  at  various 
Division*,  periods.  Its  size  is  now  greater  than  at  any  former 
date;  and  while  under  this  and  the  succeeding  heads, 
.  we  give  an  account  of  it  .according  to  its  present  cir- 
cumstances, we  shall,  when  treating  of  its  history,  in- 
vestigate its  gradual  accumulation  of  territory,  until 
from  a  petty  duchy  it  has  become  one  of  the  first  pow- 
ers in  Europe.  Its  figure  is  extremely  disjointed,  and 
indeed  has  long  been  so,  being  from  a  very  remote  pe- 
riod composed  of  small  and  distinct  states,  without 
any  regard  to  compactness  or  regularity  of  form.  The 
remark  of  Voltaire,  that  the  Prussian  dominions  stretch- 
.  ed  along  the  map  of  Europe  like  a  pair  of  garters, 
is,  if  possible,  more  applicable  at  the  present  moment 
than  a  century  ago  when  it  was  made.  Its  breadth 
from  north  to  south  varies  froxri  70  to  550  miles,  its 
greatest  breadth  being  between  the  Baltic  at  Dants- 
lck  and  the  south  of  Silesia ;  its  length  is  not  less 


than  12,00  miles,  stretching  in  a  line  ftom  south*  p^ 
west  to  north-east,  or  from  the  borders  of  FYfeftce  to  Jj 
the  river  Memel,  which  divides  it  from,  Russia.  It 
lies  between  50°  and  $5°  of  north  1st  and  between 
6°  30'  and  £4°  of  east  longitude.  The  length,  however, 
given  above,  is  not 'continuous ;  and  between  the  east- 
ern and  western  provinces  there  is  no  direct  inter- 
course without  the  intervention  of  other  states.  Thus, 
Hanover  on  the  north  stretches  a  considerable  way 
into  the  Prussian  dominions ;  and  towards  the  south, 
the  states  of  Brunswick,. Hjesse-Cassel,  Waldeck,  Dann* 
stadt,  Nassau,  and  others,  intercept  the  direct  comnrn- 
nicatioiL  Prussia  is,  besides,  possessed  of  other  terri- 
tories, detached  from  those  which  the  foregoing  toea- 
surement  embraces,  and  forming  insulated  spots  in  the 
centre  of  the  dominions  of  other  powers,— such  as 
Neufchatel*  one  of  the  Swiss  cantons,  ad  well  as  small 
detached  portions  in  Saxony,  Saxe  Weimar,  &t*  And 
Prussia  formerly  included  Anspach  in  Pranconia,  which 
in  1806  wss  given  by  Bonaparte  to  Bavaria,  and  has 
been  confirmed  to  that  power  by  subsequent  treaties. 
The  whole  dominions  of  Prussia  were*  after  the  peace 
of  1814,  divided  and  subdivided  according  to  the  fol- 
lowing Table : 


Sq*  Miles. 


East  Prussia,  formerly  Du- 
cal Prussia,        • 

West    Prussia,    or   Polish 
Pi  tuna. 

Potto,  fomerrjr  part  of  Po*") 
land,  and  including  part 
of  the  late  duchy  of  War- 
saw, 


Saxony 
centre 
Saxony 


,  obtained  from  tbeV 
«  of  the  kingdom  of  > 
my  in  1813,  ) 


ll,t51  i 

I, 


Brandenburg, 


SUBBS) 


8,492  i 


■  — 


Konigsburg. 

Gtfrnbiitne. 

Daaufck. 


Poaen. 
Rromburg. 


{  Mtrseburg. 
[Magdeburg. 
Erfurt. 
't  Berlin* 
14#S»J  PoMufc 


I 


JOppeln. 
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Prorinces. 


Sq.  Miles. 


frestphaBa, 


Jaliers,  Clew  and  Berg/ 
formerly  belonging  partly! 
to  WtotphsiU,  and  partly] 
to  the  Lower  Rhine, 

Lower  Rhine, 


Total  number  of  sq.  nflee, 


Gotemmenti. 


l»,363j 
7,565) 

3,638  J 


f  Stettin. 


CosHn. 

Stralsund. 

Muntter. 

Mnnden. 

Arensborg. 

Dusseldorf. 

Cleves. 

Cologne. 

Aix-la-Chapelle. 

Coblcrts. 

Treves. 


104*666 


•WW— 


From  this  enumeration,  there  are,  it  it  evident,  ten 
provinces,  exclusive  of  Neufchatel,   which  acknow- 
ledge* the  sovereignty  of  Prussia,  but  retains  its  own 
laws  and  usages,  and  which  amounts  to  50,000  inha- 
bitants.   Each  of  these  provinces,  it  is  also  apparent,  is 
subdivided  into  two  or  more  governments,  making  twen- 
ty-eight in  all ; — and  the  governments  contain  severally 
eight,  ten,  or  twelve  districts,  or  even  more,  termed 
circles.    The  object  of  these  subdivisions  is  the  prompt 
and  correct  administration  of  justice.    Minute  as  these 
divisions  may  appear,  there  are  yet  other  divisions  of  a 
different  kind,  namely,  for  military  purposes ;  a  depart- 
ment which  the  successive  Prussian  monarchs  have  cul- 
tivated with  great  ardour  and  success.     These  are  five 
in  number,   Prussia;   Brandenburg  and  Pomerania; 
Silesia  and  Prussian  Poland ;  Saxony ;  Westphalia  and 
the  Lower  Rhine. 
.       The  population  of  the  Prussian  dominions,  though 
'  it  varies  in  density  in  the  several  divisions,  ha*  been 
ascertained  with  considerable  minuteness.   The  follow, 
ing  is  the  result  of  the  last  census  arranged  according 
to  the  amount  of  each  province : 


Proline*. 
«!eiia, 

Brandenburg, 
Saxony, 
Westphalia, 
Lower  Rhine, 
Jnlien,  Cleves  and  Berg, 
East  Pram, 
Vosen, 
Pometania, 
West  Prussia, 


Population. 
1,992,598 

1,997,795 
1,214,219 
1,074.079 
972,724 
935,040 
919,580 
847,800 
700,766 
581,970 


Total  population,        10,536,57 1 

From  this  table  it  appears  that,  in  proportion  to  their 
extent,  Jultert,  Cleves  and  Berg,  the  Lower  Rhone, 
and  Silesia  are  the  moat  populous ;  and  East  Prussia, 
West  Prussia,  Pomerania,  and  Posen,  are  the  least  to. 
We  found  above,  that  the  whole  •  Prussian  territories 
embrace  an  area  of  104,656  square  miles,  and  from  the. 
calculations  last  stated,  the  lumber  of  inhabitants 
anoints  to  10,586,571,  averaging  abfut  99  to  a  square 
mile.  Bet  so  widely  different  ia  the  ratio  of  population 
in  the  different  provinces,  that  while  Julicrs,  Cleves 
«d  Berg,  contain  055  to  each  square  mile,  East 
Prussia  dees  net  exceed  58,  and  aome  of  the  other  pro- 

'  Pomerania  was  formerly  poeeeieed  partly  by  Sweden  and  partly  by  Prussia.  In  1814,  Sweden  having  obtained  Norway,  ceded  Pome- 
*mu*»  vithifae  Island  of  Rugen  to  Denmark,  in  Ben  of  that  eountry  which  the  had  lost  But  the  King  of  Denmark,  finding  that  Pome. 
>^  leys*  tootles*  a  distance  from  his  otb^  t«uentmrg,  in  Lower  Saxony,  audi 


winces,  as  specified  above,  are  not  much  above  that  "Prussia, 
rtamber.  Of  this  population,  the  males  are  5,544,308,  Ssaey^' 
and  the  females,  5,292,623.  In  1740,  Prussia,  though, 
then  possessed  of  part  of  Silesia,  and  of  extensive 
territories  in  the  north  of  Germany,  contained  only 
3,000,000 ;  but  since  that  time,  partly  by  acquisition, 
and  partly  by  an  augmentation  of  numbers  in  the  old 
states,  she  has  considerably  more  than  tripled  her  pa* 
pulation.  She  is  now,  in  this  respect,  superior  to  Po- 
land and  European  Prussia,  inferior  by  a  third  to 
France,  and  by  a  half  to  England  and  Ireland. 

The  physical  appearance  of  territories  so  extensive  Physical 
ia  leas  varied  and  striking  than  one  could  easily  con-  appearance, 
jecture.  In  Pomerania,  so  slight  is  the  slope  towards 
the  see,  that  the  land  would  be  inundated  to  a  great 
extent  by  the  tide,  were  it  not  protected  by  a  long  range 
of  sand  hills  or  artificial  dikes.  The  rivers,  both  in  Po- 
merania and  the  other  provinces,  often  inundate  the 
neighbouring  country  in  consequence  of  the  levelness 
of  the  surface,  or  expand  into  lakes,  some  of  which  are 
of  considerable  dimensions.  A  level  surface  is  the  ge- 
neral predominating  character,  and  though  there  may 
be  occasionally  some  diminutive  eminences,  there  is 
nothing  in  the  whole  of  Prussia  that  can,  properly 
speaking,  be  denominated  a  mountain.  There  are, 
however,  various  mountain  ridges  connected  with  it, 
such  aa  the  Harts  in  Saxony,  the  Riesengebirge,  and 
other  large  mountains  in  Silesia,  the  Westerwald  in 
Westphalia,  and  the  Hundsruck  in  the  Lower  Rhine ; 
but  these,  as  they  merely  form  the  outskirts  or  the 
boundaries  of  the  kingdom,  may  be  regarded  aa  belong- 
ing as  much  to  other  states  as  to  Prussia,  But  though 
Prussia  ia  devoid  of  mountains,  there  is  .a  variety  in 
other  respects  that  deserves  not  to  be  overlooked.  In 
every  quarter  of  the  kingdom,  particularly  in  the  eastern 
parts  of  it,  lakes  of  every  degree  of  magnitude  are 
more  common  than  in  any  other  country  en  the  conti- 
nent. The  woods  and  forests,  the  latter  of  which,  from 
the  remotest  date,  seem  to  have  distinguished  this  .por- 
tion of  Europe,  are  calculated  to  cover  above  seventeen 
millions  of  acres.  Brandenburg,  Westphalia,  and  other 
places,  abound  in  large  plains  of  sand,  or  are  covered 
with  heath.  Silesia,  though  extremely  fertile,  ia  mark- 
ed more  than  any  other  province  by  gentle  inequali- 
ties ;  and  the  whole  Prussian  territories  are  beautifully 
diversified  by  the  great  number  of  canals,  and  of  large 
rivers  that  intersect  them  in  all  directions. 

Prussia  possesses  one  advantage  peculiar  to  herself,  Hi  vers. 
with  the  exception  of  Holland  and  probably  of  Eng- 
land; namely,  her  internal  communication  by  water,  and 
her  ready  communication  with  the  sea  by  means  of 
large  navigable  rivers.  The  shores  of  the  Baltic  also 
are,  more  than  those  of  any  other  sea,  indented  with 
large  and  capacious  bays,  extremely  accessible,  and  fa- 
vourable to  all  the  purposes  of  commerce  for  places  in 
the  vicinity.  And  the  more  remote  parts  of  the  king- 
dom have  a  direct  communication  with  the  sea  by 
means  of  majestic  rivers,  which  are  not  only  numerous, 
but  situated  at  so  regular  a  distance  from  each  other  as 
to  answer  almost  in  an  equal  degree  every  district  of ' 
the  country.  Of  these  rivers,  the  Elbe  (the  Albit  of 
the  ancients,  and  the  Labbe  of  the  Bohemians)  deserves 
first  to  be  mentioned.  It  rises  in  the  Giant  Mountains, 
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Prussia. 


Canals* 


(Riesengebirge,)  between  Bohemia  and  Silesia,  passes 
through  Bohemia,  and  washing  Dresden,  Wittenburg, 
and  Magdeburg,  falls  into  the  German  Ocean  be- 
low Hamburg,  not  far  from  Heligoland.  It  receives 
the  waters  of 'several  tributary  rivers,  the  Moldau  in 
Bohemia,  the  Eger  from  Franconia,  the  Milde,  the 
Saale,  the  Havel,  and  the  Spree,  after  it  has  entered 
the  Prussian  territories.  From  Magdeburg  it  forms 
only  one  stream.  It  is  navigable  for  small  vessels  as  far 
as  Leutmeritz  in  Bohemia,  nearly  a  hundred  miles 
farther  than  Dresden.  Its  navigation,  however,  is  much 
interrupted,  and  rendered  expensive  by  the  numerous 
tofls  and  restrictions  imposed  by  tKe  sovereigns  of  the 
different  territories  through  which  it  flows.  These  du- 
ties have  been  much  diminished  since  the  late  peace; 
but  notwithstanding  them,  there  is  probably  no  river 
in  Europe  that  exhibits  a  more  busy  and  commercial 
aspect  than  the  Elbe,  500  vessels  continually  plying  on 
'  it,  chiefly  from  Hamburg  to  Magdeburg. — The  Oder 
has  its  origin  in  Moravia,  and  passing  by  Ratibor, 
Breslau,  Frankfort,  and  Stettin,  flows  into  the  Baltic 
by  three  mouths,  forming  two  islands  Ucedom  and 
Wollin.  It  is  navigable  as  far  as  Ratibor,  about  87 
miles  south-east  of  Breslau.  It  receives  several  second- 
ary rivers,  the  chief  of  which  is  the  Wartha,  which,  by 
means  of  a  canal,  unites  the  Oder  and  the  Vistula.— The. 
Vistula  takes  its  rise  in  the  Carpathian  mountains,  and 
flowing  nearly  due  north  washes  Cracow,  Warsaw, 
Plock,  and  Thorn,  and  discharges  itself  into  the  Baltic 
at  Dantzick.  It  begins  to  be  navigable  at  Cracow ; 
and,  while  it  intersects  Prussia,  it  forms  at  the  same 
time  the  great  channel  for  the  conveyance  of  com  and 
other  products  from  the  interior  of  Poland.-— These 
are  the  most  important  rivers.  Those  of  inferior  note, 
including  the  tributary  streams,  are  extremely  numer- 
ous, some  of  them  very  large,  and  all  of  them  naviga- 
ble in  a  greater  or  less  degree.  The  Pregel  in  East 
Prussia  runs  past  Konigsburg,  where  it  is  300  feet 
wide,  and  empties  itself  into  the  Frisch  Haff.  The 
Niemen,  or  Memel,  forms  the  boundary  between  Prus- 
sia and  Russia,  and  flows  past  Tilsit  into  the  Baltic. 
The  Spree  washes  Berlin,  falls  into  the  Havel,  a  tribu- 
tary stream  of  the  Elbe,  and  by  means  of  canals  unites 
the  Elbe  and  the  Oder.  The  Rhine,  the  Weser,  and 
the  Ems,  though  connected  with  Prussia,  belong  rather 
to  Germany-  All  the  rivers,  as  well  as  the  shores  of 
the  Baltic,  produce  fish  in  great  abundance  and  va- 
riety. 

Nor,  while  rivers  ace  numerous  and  useful,  are  canals 
unknown,  to  connect  the  different  portions  of  the  king- 
dom with  eachr  other,  as  rivers  connect  all  parts  of  it 
with  the  sea.  In  the  eastern  extremity  of  the  kingdom 
there  are  two  large  canals,  one.  that  connects  the  Pre- 
gel and, Memel  rivers,  and  another  which  stretches 
from  the  Pregel  to  the-  Vistula*  The  canal  of  Brom- 
burg  unites  the  navigable  river  Brahe  to  the  Netz, 
which  falls  into  the  Wartha,  which  last  stream,  like- 
wise navigable*  joins  the  Oder.  And  as  we  have  al- 
ready mentioned  that  the  Oder  and  Elbe  are  connect- 
ed,, partly  by  the  Spree  and  partly  by  a  canal,  there  is 
evidently  a  line  of  communication  by  means  of  canals, 
running  at  right  angles  with  the  riven  from  the  east- 
ern almost  to  the  western  extremity  of  Prussia,  or  a  dis- 
tance of  about  800  miles.  There  are  also  various  other 
canals  of  minor  importance,  but  alLof  them  of  great  local 
benefit  600  barges,  of  thirty  tonseach,  besides  smaller 
boats,  continually  ply  on  the  Bromburg  canal,  which 
jerves  to  unite  the  Vistula  and  the  Oder ;  and  the  c*. 
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nals  which  connect  the  Oder  and  (he  Elbe  exhibit  a 
still  more  busy  and  commercial  appearance.  No  coon- 
try  can  boast  of  such  advantages  ;  and  they  are  such 
as,  with  the  industry  and  energy  which  characterise 
the  Prussians,  cannot  fail  soon  to  raise  them,  in  point  of 
internal  resources  to  a  level  with  the  most  opulent  at» 
tions  of  Europe. 

Prussia,  from  the  level  nature  of  the  .country,  may  lm 
be  expected  to  contain  numerous  lakes.  This  indeed, 
as  stated  above,  is  the  fact  in  an  eminent  degree,  pt> 
ticularly  in  the  eastern  provinces,  in  Pomerania,  and  in 
Brandenburg.  In  East  Prussia  there  are,  it  is  reckon- 
ed, 300  lakes,  of  which  the  Spelding  See  is  the  largest, 
being  twenty  British  miles  in  every  direction;  mere 
are  160  in  West  Prussia;  and  no  less  than  660  in 
Brandenburg.  The  name  of  Wcrder,  as  Marienwerder, 
which  is  of  frequent  occurrence,  particularly  in  Wert 
Prussia,  signifies  a  drained  marsh  or  land  surrounded 
by  water ;  a  fact  that  indicates  that  lakes  were  mare 
abundant  in  former  times  than  at  present.  Lakes  are 
more  or  less  common  in  every  quarter  of  the  kingdom; 
and  the  rivers,  from  the  laziness  of  their  currents,  fre- 
quently stagnate,  and  spread  their  waters  so  wide,  of* 
tert  many  miles,  that  the  space  thus  occupied  may  with 
propriety  be  regarded  as  a  lake.  The  estuaries  -of  the 
Oder,  Vistula,  and  Memel,  form  large  maritime  sheet! 
of  water,  termed  in  German  Hqffs.  Thus  at  the  mouth 
of  the  Memel  is  the  Curisch  Half;  at  that  of  the  Vis- 
tula Frisch  Haff,  (with  another  inland  creek  called  the 
lake  of  Drausen,)  as  that  of  the  Oder  is  the  Grass  Haff. 
This  last  is  thirty-six  miles  long,  and  from  one  to  nine 
in  breadth ;  the  Curisch  Haff  is  sixty  miles  in  length, 
with  a  mean  breadth  of  ten  miles ;  while  the  Frisch 
Haff  is  seventy  miles  in  length,  with  a  breadth  varying 
from  three  to  ten.  There  are  other  Haffs  of  an  inferior 
size  :  they  are  nearly  all  filled  with  fresh  water  as  their 
supplies  come  from  the  land,  and  their  connexion  with 
the  sea  is  by  a  very  narrow  outlet  None  of  them  is 
deep  ;  but  they  are  all  navigable  to  vessels  of  a  greater 
or  less  size. 

The  climate  of  Prussia  is  not  remarkably  favourable  { Cta* 
for  though  considerably  various  in  theseveraljprovinoei, 
it  is  in  general  moist,  cold,  and  ungenial.  This  is  oc- 
casioned by  the  number  of  marshes,  the  extent  of  fo- 
rests,  and  the  inundations  of  the  rivers  and  of  the  sea, 
of  which  we  have  already  spoken.  Rain  is  also  very 
common  not  only  during  the  winter,  which  in  some 
places  lasts  about  eight  months,  but  even  in  autumn, 
sometimes  making  dreadful  devastation.  In  the  east- 
ern districts,  and  along  the  shores  of.  the  Baltic,  cold 
predominates  to  a  degree  unknown  in  the  same  latitude 
of  the  Netherlands  or  of  England;  a  circumstance 
which  is  accounted  for  by  the  reasons  already  stated, 
and  from  the  prevalence  of  easterly  winds  blowing 
along  the  bleak  surface  of  Russia.  In  the  western  and 
middle  provinces  the]  climate  is  uncommonly  mild  and 
genial,  and  not  inferior,  if  not  superior,  to  what  we  en- 
joy in  Britain.  The  beat  on  the  sandy  plains  of  Bran- 
denburg is  often  quite  intolerable  ;  and  so  great  a  vs* 
riety  is  there  in  the  several  divisions  of  the  kingdofflf 
that  in  some  parts  summer  seems  to  have  arrived,  when 
in  others  the  inhabitants  are  experiencing  all. the  rigour 
of  severe  winter.  There  are  no  endemic  diseases  in 
any  quarter  of  Prussia,  and  many  instances  of  longevity 
occur;  yet  the  climate  is  not  remarkable  for  great  **• 
lubrity,  the  deaths  averaging  2  in  69,  or  one  male  in 
88,  and  one  female  in  36.  In  England,  it  may  be  re- 
marked, the  proportion  of  deaths  between  1310  and 
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ti*.    1820  vm  1  in  51 ,  and  Ae  general  proportion  is  calcu-    quarter  of  the-  kingdom.    Tt  iV  not,  however,  used   P"*"*«- 

**■"  lated  as  1  in  45.  s  alone,  but  is  mixed  with  coffee,  making  a  very  whole-,  *"" ***** 

iA        From  former  observations,  some  idea  must  already    some  and  delicious  drink. 

>  have  been  formed  of  the  soil.  Though  the  kingdom  is  Cattle  are  raised  in  considerable  numbers  throughout  Animals, 
exempted  from  the  bleakness  and  unproductiveness  t>c-  all  the  provinces;  Sheep  are  also  common;  but  the 
casioned  by  mountains,  a  great  part  of  it  is  far  from  be*  country  does  not  seem  favourable  for  them,  and  their 
ing  genial  or  fertile.  This  results  chiefly  from  the  wool  is  not  only  different  in  quality  in  the  different 
great  tracts  of  heath  and  sand  which  we  have  already  districts,  but  none  of  it  is  good  except  in  Silesia.  The 
mentioned,  and  partly  frcm  the  want  of  cultivation,    breed  has  of  late  been  much  improved  by  the  introduc* 

Silesia,  Posen,  the  neighbourhood  of  Tilsit  in  East  tionofthe  Merino  and  Paduan  rams,  and  the  manu- 

Prussia,  and  the  provinces  bordering  upon  the  Rhine,  facturers  are  now  supplied  at  home  with  the  same  spe- 

(though   the  firtt  in  its  northern   parts  partake?  a  cies  of  wool  which  was  formerly  imported,  particularly 

good  deal  of  the  sandy  features  of  Brandenburg,)  are  from  Spain.    Nor  is  the  rearing  of  hones  neglected, 

the  most  fertile,  as  well  as  the  best  cultivated,— produc-  though  the  breed  has  not  hitherto  been  brought  to  gre4t 

ing  grain  of  <every  description,  culinary  vegetables,  perfection,  as  horses  for  the  Prussian  light  infantry  are 

fruits,  and  even  grapes  in  considerable  perfection.  Both  imported  from  the  Ukraine,  and  those  for  the  heavy 

indeed  in  the  provinces  just  specified,   and  in  other  cavalry  from  Hob  tern.    The  marmot,  a  species  of  ca*- 

portions  of  the  kingdom,  the  soil  is  loamy,  deep,  and  tor,  and  the  lynx,  may  be  seen  in  the  uncultivated  pro- 

extremely  rich,  and,  if  agriculture  were  cultivated  with  vinces  of  the  east;  but  the  bear  and  the  elk  are  un- 

rouch  assiduity  and  judgment,  is  susceptible  of  the  high-  known. 

est  improvement.     But  agriculture,  though  not  entire-        The  level  and  marshy  nature  of  the  country  is  ex- Minerals. 

\j  neglected,  is  yet  in  its  infancy.  Farming  can  scarce-  tremely  unfavourable  to  the  production  of  minerals, 

ly  be  regarded  as  a  distinct  profession,  as  in  Britain.  Iron  ore,  which  makes  a  considerable  object  of  manu- 

Farms  are-  extremely  small ;  the  sum  applied  to  agri-  facture,  is  found  in  many  of  the  marshes ;  but  little  or5 

cultural  purposes  very  inconsiderable ;  and  two-thirds  nothing  else  of  a  mineral  description  can  be  said  to  oc- 

of  the  farmers  are  at  the  same  time  manufacturers,  and  cur,  except  in  the  mountainous  districts  of  the  Hartz,  in 

realize  a  livelihood  as  much  in  the  latter  capacity  as  m  Westphalia,  and  the  mountains  in  the  south  of  Silesia, 

the  former.  The  system  of  green-cropping,  of  fallow,  and  In  these  districts  there  are  mines  of  copper  and  lead ;  and 

of  rotation  of  crops,  is  beginning  to  be  understood,  and  there  were  formerly  mines  of  gold  and  silver,  but  they 

in  some  parts  of  the  kingdom  is  very  generally  practised,  ore  not  now  wrought,  as  the  produce  does  not  defray  the 

The  quantity  of  land  in  tillage  in  1817  was  29,009,000  expence.    Chrysoprase,  agates,  jaspers,  clear  crystals  of  . 

acres,  exclusive  of  about  800,000  acres  appropriated  to  quartz,  commonly  called  diamonds,  calamine,  cobalt,  sul- 

gardeh  culture  and  vineyards.  -  The  following  is  the  phur,  saltpetre,  alum,  and  vitriol,  are  also  found.     Salt 

average  increase  on  the  different  kinds  of  grain,— which  from  brine  springs  is  common  in  some  parts  of  Saxony, 

affords  a  pretty  correct  estimate  of  the  quality  of  the  Coal  occurs  in  several  parts,  chiefly  at  Scbweidnitz,  in 

soil,  or  the  degree  of  cultivation  which  it  under-  Lower  Silesia,  as  also  in  some  parts  of  Saxony  and 

goes.    The  average  increase  of  wheat  is  6  to  !,  of  barley  Westphalia;  but  as  wood  is  very  abundant,  and  the 

5f  to  1,  of  rye  4  to   1,  and  4|  to  1  of  oats.     But  conveyance  of  coal  expensive,  the  latter  is  not  very 

though  agriculture  be  a  little  deficient,  Prussia  raises  extensively  used  as  common  fuel.     There  are  no  mineral 

more  corn  than  its  consumption  requires,  and  in  fa-  -waters,  if  we  except  one  at  Warmbrun,  in  the  south  of 

vourable  years  the  value  of  the  surplus  exported  has  Silesia.  l 

amounted  to  2,000,000  florins,  or  £200,000  Sterling.        But  Prussia,  though  not  otherwise  eminent  for  mi-  Amber. 

Buck  wheat  is  more  extensively  grown  than  any  other  neral  wealth,  is  possessed  of  one  mineral  production 

species  of  grain.     In  speaking  of  the  sandy  soils  of  almost  peculiar  to  itself,  namely  amber,  a  substance  of 

Brandenburg,  Marshal  observes  (and  the  remark  is  ap-  great  value  in  ancient  times,  but  now  sold  in  Prussia 

plicable  to  other  districts,)  that  "  the  inhabitants  find  for  a  few  shillings- the  hundred  weight.     It  is  chiefly 

that  the  only  very  profitable  crop  upon  these  lands  is  found  on  the  Sura  land  shore  of  the  Baltic,  on  a  neck  of 

bock  wheat,  which  they  sow-  in  large  quantities,  and  land  formed  by  the  Frisch  Haff,  extending  25  miles 

they  get  a  product  which  equals  the  best  soils  applied  from  Pillau  to  Palmatxen.     It  is  thrown  on  the  coast 

to  that  grain.    When  a  piece  of  land  has  been  more  by  the  waves,  or  fished  like  coral.     It  is  also  found  in  * 

carefully  managed  than  ordinary,  it  will  yield  a  good  'the  interior  of  the   kingdom,  particularly  in  Polish 

crop  ot  rye  ;  but  as  to  wheat  or  barley  it  is  hardly  to  'Prussia,  at  the  depth  of  about  100  feet,  imbedded  in 

be  seen."    Flax  is  extensively  cultivated,  particularly  strata  of  coal,  in  lumps  of  various  sizes,  some  five* 

in  Westphalia  and  Silesia,  and  after  supplying  the  de-  pounds  in  weight,  and  is  dug  like  the  produce  of  other 

mand  of  their  own  domestic  manu factum,  the  grow-  'mines.     By  friction  amber  becomes  electric  ;  and  the 

ers  annually    export  about  22,000,000   of  -  pounds.  -Greek  name  (jjx«t£o»)  has  been  applied  to  designate  the 

Hops,  pease,  beans,  tobacco,  are  also  grown  to  a  consi-  doctrines  and  philosophy  of  electricity.     It  is  used  to 

derable  extent,  and  form  no  inconsiderable  articles  of  'make  trinkets,  scented  powder,  a  spirituous  acid,  and  a 

export    Wood,  which  is  so  abundant  in  the'  eastern  -fine  oil  used  in  varnishing,  manufactures -of  it  for  these 

provinces,  is  ex  ported/  but chiefly  that  which  grows  in :  -purposes  being  established  at  Dantzick,  Konigsburg, 

the  vicinity  of  rivers,  -as  land  conveyance  is  both  diffi- '  -and  Stolpe,  in  Pemerania.     It  belongs  to  the  crown, and 

cult  and  expensive.     Coffee  being  a  favourite  beverage,  being  let  to  farm,  adds  £6000  to  the  royal  revenue, 
certain  enterprising  individuals,  thinking  that  the  large        This  country  has  attained  considerable  distinction  in  Manufac- 

quantities  of  it  imported  tended  to  impoverish  the  na>  -several  departments  of  manufactures,  chiefly  in  that  of  tures. 

tion,  attempted,  so  far  back  as  1780,  to  find  a  substi-  linen,  the  raw  material  of  which  is  produced  at  home. ri  The 

tute  for  it  on  their  own  soil.  Several  plants  were  tried,  rendering  Prussia  as  much  as  possible  independent  of 

Succory  was  found  the  most  suitable,  and  tbjs  plant  is  -foreign  countries,  fir  various  species  of  manufactures," 

in  consequence  cultivated  to  a  great  extent  in  every  says  an  able  writer,  "  was  a  leading  object  in  the  do* 
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Prussia,     mestic  policy  of  Frederick  the  Great.    In  order  to  ac-  cheapness  of  provisions,  wit)  ensure  the  prosperity  of 

complisn  this,  he  loaded  many  foreign  commodities  with  its  manufactures."    The  manufactures  of  Poland  have 

heavy  duties,  and  established  monopolies  in  several  been  promoted,  in  no  mean  degree,  by  French  refu- 

branches   of  commerce."— (Vide    M'Culloch's  Essay  gees,  who,  after  the  revocation  of  the  edict  of  Nanu, 

on  the  Reduction  of  the  National  Debt,   page  107.)  in  1 685,  sought  an  asylum  in  Prussia,  and  by  their  skill 

Thus  one  company  had  the  sole  right  of  manufactur-  and  industry  •  roused  the  Prussians  to  exertion,  sod 

ing  and  selling  tobacco,  another  were  the  sole  importers  showed  them  their  true  interests.     The  descendant!  of 

of  salt,  while  a  third  enjoyed  an  extensive  contract  to  these  refugees  amount  in  Brandenburg  alone  to  about 

;  supply  Potsdam  with  wood.     The  principle  of  restric-  10,000,  who  still  remain  a  separate  people,  and  retain 

.'tions  is  radically  objectionable ;    but   it  not  unfre-  their  original  habits  and  principles, 
quently,  as  in  the  present  instance,   promotes    the        The  situation  of  Prussia  Jn  regard  to  the  number  Tna 

.  cultivation  and  success  of  some  particular  branches  of  her  navigable  rivers,  and  her  various  eea-porte  on  C* 

of  manufactures  at  home.     The  linen   manufacture  the  Baltic,  give  her  many  natural  facilities  for  com- 

'  of  Silesia,  famous  for   ages,    increased  prodigiously  merce.    But  in  opposition  to  these  facilities,  sbe  U< 

after  that  province  fell  into  the  hands  of  Prussia,  hours   under  many  disadvantages.    The  restriction 

and  partly  perhaps    in  consequence  of  the  policy,  imposed  by  Frederick  the  Great  and  bis  predecessor*, 

.  though  otherwise  objectionable,  of  Frederick.  "  The  which,  though  sometimes  beneficial  in  a  rude  country, 
value  of  the  linen,"  says  the  same  author,  u  exported  in  where  the  people  are  strangers  to  mercantile  or  mans- 
1740,  did  not  exceed  three  millions  of  rixdoHars,  (about  facturing  industry,  are  found  to  be  extremely  pernki- 
L.500,000  of  English  money.)  In  1796,  26,456  looms,  ous  in  an  improved  country,  have  not  yet  been  en- 
soul 40,603  workmen,  were  employed  in  this  branch  of  tirely  laid  aside  in  Prussia.  Duties  are  stUi  levied  on 
industry,  whose  manufactured  .produce  was  valued  goods  imported  into  Prussia  by  the  Rhine,  and  by  the 
at  8,852,678  rixdoHars,  the  exports  amounting  to  Hanoverian  government  on  goods  imported  by  the 
6,748*029.  The  neutrality  enjoyed  by  Prussia  during  rivers  that  flow  through  their  territories.  And  previ- 
a  great  part  of  the  late  war  was  extremely  favourable  ously  to  18]  8,  a  tax  was  imposed  on  the  transmission 
to  this  manufacture;  and  in  1805,  previous  to  the  un-  of  commodities  from  one  province  to  another.  The 
ibrtumUe  campaigns  with  the  French,  the  value  of  the  commerce  of  Prussia,  however,  has  flourished  to  do 
exported  linen  had  increased  to  between  16  and  20  mean  extent,  notwithstanding  these  disadvantage! 
millions  of  rixdoHars.*'  (lb.  p.  108.)  The  disasters  But  as  she  is  possessed  of  no  colonies,  and  her  eea~ 
-which  Prussia  experienced  in  1806,  and  the  subsequent  ports,  though  exceedingly  numerous,  are  not  calculated 
hostilities  in  which  she  was  engaged,  greatly  retarded  the  to  receive  ships  of  a  great  draught  of  water,  her  corn- 
progress  of  the  manufacture  in  question ;  but,  as  she  merce  can  scarcely  be  said  to  extend  beyond  the  limits 
is  now  availing  herself  more  than  ever  of  the  advan-  of  Europe.  The  greater  number  of  her  exports  are  con- 
tages  of  peace,  there  is  every  reason  to  conclude  that,  veyed  in  foreign  ships,  of  which  the  British  exceed  io 
in  this  species  of  industry  as  well  as  in  others,  she  is  number  those  of  all  other  nations  taken  together- 
making  rapid  improvement.*- For  much  accurate  and  Linen  is  the  great  export  of  Prussia,  and  is  indeed  of  so 
valuable  information  on  this  subject,  the  reader  may  high  a  quality,  and  in  such  demand,  that  vast  quanu- 
consult  An  Essay  on  the  Reduction  of  the  National  Debt,  ties  of  it  are  purchased  in  Holland,  and  sold  there  as 
by  J.  R.  M'Culloch,  Esq.  section  third,  which  contains  if  it  were  Dutch  manufacture.  Timber  is  also  a  great 
an  elaborate  and  curious  account  of  the  progress  of  and  permanent  object  of  export,  chiefly  from  the  east- 
manufactures  throughout  Europe  since  1775.  era  provinces,  though  Brandenburg,  it  has  been  calcu- 
But  though  the  linen  manufacture  is  cultivated  chief-  lated,  exports  timber  by  the  Elbe  to  the  amount  of 
ly  in  Silesia,  it  also  forms  the  staple  manufacture  in  al-  one  million  of  dollars.  Notwithstanding  the  backward 
most  every  other  quarter  of  the  Prussian  dominions,  state  of  agriculture,  Prussia,  particularly  the  provinces 
In  the  provinces  of  Posen  and  Westphalia  in  particu-  wrested  from  Poland,  exports  corn  in  considerable 
lar,  it  is  very  extensively  cultivated.  And  the  number  quantities.  The  other  chief  exports  are  amber,  wool 
of  looms  employed  in  1816  in  the  whole,  kingdom  pitch,  tar,  potash,  linseed,  tobacco,  horses,  cattle,  and 
amounted  to  207,870,  being  fully  three  times  the  num-  from  some  districts,  fish.  The  list  of  imports  is  as  di- 
ber  used  in  Silesia  at  the  same  period.  The  damask  versified  as  that  of  exports,  including  sugar,  tes,  cot 
manufacture  of  Prussia  is  preferred  to  all  others,  in  the  fee,  and  other  colonial  products,  wines,  silks,  fruit, 
higher  circles  in  the  whole  of  Europe.  The  manu-  printed  cottons,  the  finer  kinds  of  hardware,  furs,  dye- 
facture  of  broad  cloth  is  also  carried  to  a  great  extent,  stuffs.  The  connexion  of  Prussia  with  Britain  consists 
particularly  since  the  introduction  of  the  Merino  and  chiefly  in  her  sending  thither  corn,  (when  the  British 
Paduan  breed  of  sheep  ;  and  the  best  kind  of  cloth  is  ports  are  open, )  and  wood  ;  and  in  her  taking  in  re- 
said  to  rival  that  of  France  or  of  England,  and  is  about  turn  our  manufactures  and  colonial  goods.  Mtroel,  in 
a  half  cheaper  than  that  of  the  latter.  Cotton  works,  East  Prussia,  is  the  largest  commercial  city.  The  other 
though  of  recent  introduction,  have  been  established  at  most  frequented  ports  are  Dantzick,  Konigsburg,  Elk- 
Berlin,  Erfurt,  Elberfeld,  and  various  other  parts  of  ing,  Stettin,  Magdeburg,  Colberg,  Stolpe,  Swine- 
the  kingdom.     This  manufacture,  however,  is  not  des-  munde. 

tined  to  attain  to  great  distinction,  as  the  raw  material        Of  the  several  cities  and  towns  of  Prussia,  (wbict  Citw 

must  be  imported.     The  Prussians  also  manufacture  are  extremely  numerous,)  an  account  may  be  found 

leather,  earthen- ware,  glass,  paper,   tobacco,  starch,  in  this  work  under  their  respective  beads,  to  which  **• 

potash,  vitriol,  beer,  brandy  distilled  from  the  native  refer  the  reader  for  information  on  this  subject    At 

grains,  and  musical,  optical,  and  mathematical  instru-  present  we  shall  merely  give  a  list  of  the  most  iropor- 

ments,  with  types,  watches,  and  articles  of  a  similar  tant,  with  the  number  of  their  inhabitants,  and  axe* 

description.    The  want  of  coal  is  severely  felt,  but  ference  to  their  situation* 
what  Mr.  M'Culloch  says  in  reference  to  Silesia  is  ap- 
plicable to  the  whole  kingdom.    "  The  low  wages  of  la- 
bour, the  great  industry  of  the  inhabitants,  and  the     '  ,  , 
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Towns, 

■  r  i 


Berlin,  • 

Breslau, 

Konigsburg, 

Uantzick,  • 

Cologne, 

Magdeburg, 

AiK-k>Chejrtlte, 

Halle, 

Stettin, 

Poseo, 

Potsdam, 

Etbfngt        • 

Erfurt, 

Dimridpif,    0 

Dresden, 
Tre,?et,  • 

Brandenburg, 
Frankfort,        , 

Suttai&d, 
bobtatts,        • 


Situation. 


! 


on  the  Spree* 

Oder,    , 

PregeL 
Vistula,  . 
Bhine, 
£lbe,      . 
fihint, 
♦     Stale, 
Oder,       . 
confluence  of  the  TFar- 

tha  and  ?roszna, 
on  the  Havel,        • 
on  the  Elbing,  whfehl 
falls  into  the  Friseh  \ 
HarT.  .  J 

on  the  Genu  (Saxony) 
QDorlaeoce  of  the  Rhlce  \ 
and  Dussel,        •     J 
on  the  Elbe, 

Moselle, 
Havel, 
.    Oder,    . 

Baltic,  (Pome-> 

rania)  •  j 

confluence  of  the  Rhine  \ 

and  Moselle,  f 


Inhabitant*. 


. 


160,000 
63,000 
65,000 
45,0(20 
30,000 
29,000 
27,006 
25,000 
21,000 

20,000 

17,000 

17,000 

16,000 

14,000 

13,500 
13,500 
12,000 
12,000 

11,000 
11,000 


These  cities  (20  in  number)  are  the  most  popu- 
lous; but  there  are  altogether  26,  which  contain  severally 
10,000  inhabitants  or  upwards ;  186  which  have  more 
than  3500,  and  less  than  1000;  194  that  amount  to 
more  than  8000,  and  less  than  3500 ;  665  which  con- 
tain less  than  2000 :  nuking  altogether  the  number  of 
inhabitants  in  the  cities  to  amount  to  2,895,852. 
k*       Before  the  recent  acquisitions,  the  Roman  Catholic 
was  the  predominant  religion ;  to  which,  however, 
scarcely  a  third  of  the  inhabitants  now  belong.    Cal- 
vinism and  Lutheraniem,  the  two  chief  divisions  of 
the  protectant  faith,  include  about  six  millions  and  a 
half.     The   Mennonites,    a    species    of.  anabaptists* 
amount  to  about  15,000;    and   130,000    are   Jews. 
There  are  also  a  few  Moravian  brethren,  Unitarians, 
and  members  of  the  Greek  church.  Universal  toleration 
is  established  on  the  most  liberal  ang  just  principles : 
the  different  sects  are  equally  under  the  protection  of 
the  government;   and  members  of  every  denomina- 
tion are  alike  eligible  to  every  civil,  judicial,  and  mill* 
tary  office.    In  1817.  the  three  hundredth  anniversary 
of  the  Reformation,  the  Lutherans  and  Calvinists  agreed 
to  lay  aside  their  characteristic  distinctions,  and  to 
unite  themselves  into  one  body,  under  the  appellation 
of  the  Evangelical  Confessions ;— a  union  that  is  high- 
ly commendable,  and  which  promises  to  be  attended 
with  the  moat  beneficial  effects ;  and  in  religious  mat- 
ters there  is  probably  no  country  Jn  the  world  more 
distinguished  than  Prussia  fer  Christian  harmony,  li- 
berality, and  benevolence* 
■j**     The  liberalityHhus  shown  in  religious  matters,  in* 
^ar7  dicates  na  small  degree  of  refinement  and  intelligence 
to  exist  in  the  country  where  it  is  exhibited.    Prussia, 
accordingly,  in  point  of  literature  and  the  diffusion  of 
liberal  knowledge,  k  probably  inferior  to  no  country 
in  Europe,  hardly  even  excepting  England  and  France* 
In  this  respect,  however,  it  most  be  confessed,  it  haaat- 
tained  to-  different  degrees  of  eminence  in  the  different 
provinces :  those  districts  where  the  majority  of  the 
inhabitant*  are  of  the  Catholic  faitb,  are  the  most  defi- 
cient; but,  ttf&png  the  wfeeat  Prussian  dominions  toge- 
ther, the  remark  made  above  it  perfectly  applicable. 
And  the  remark  has  been  applicable  to  Prussia  in  a 


sense  more  or  less  limited  for  centuries.  The  great  Pnwiav 
Copernicus,  born  1472,  was  a  native  of  Thorh.  C!u-  r 
verius,  the  celebrated  geographer,  and  the  friend  of* 
Scaliger,  was  born  in  Dantzick  in  1560.  Muller  (com- 
monly called  Regiomontanus,  from  his  being  a  native 
of  Konigsburg)  holds  a  high  rank  among  the  astrono- 
mers of  the  15th  and  l6th  centuries.  Wolff*,  a  man  of 
unrivalled  science,  learning,  and  philosophy,  was  born  • 
at  Breslau  in  1 679.  Mendelsohn,  a  Jew,  was  one  of' 
the  best  supporters  of  the  religious  principles  and  views 
of  his  brethren  that  have  yet  appeared,  and  in  general 
polemical  divinity  he  has  few  superiors.  We  may  also 
mention  iiamler,  the  poet ;  Nicolai,  a  writer  of  romances ; 
Busching,  the  geographer ;  Spalding,  Klaproth,  Hum- 
boldt, &c.  .  Nor  must  the  name  of  Frederick  the  Great,  - 
King  of  Prussia,  be  omitted;  a  prince  who,  though 
one  of  the  most  distinguished  statesmen  and  generals  of 
his  day,  is  probably  more  frequently  quoted  and  spoken 
of  as  an  author  and  as  a  patron  of  literature,  than  in 
any  other  capacity.  During  his  long  reign,  he  not  on- 
ly cultivated  literature  himself,  but  exerted  himself  in 
promoting  the  advancement  of  it  araongpall  ranks  in' 
his  dominions.  He  established  schools  in  the  various 
parts  of  the  kingdom.  Before  his  time,  indeed,  schools 
were  pretty  general,  but  the  subsistence  gained  by  the 
teachers  was  at  best  but  small,  and  in  most  cases  pre- 
carious, so  that  some  other  profession  was  generally 
found  combined  with  that  or  instructor.  "  This  was 
especially  the  case,"  says  Mr.  Adam,  "  in  Upper  Si- 
lesia. Frederick  therefore  issued  an  ordinance,  that  a 
school  should  be  kept  in  every  village,  and  that  a  com- 
petent subsistence  should  be  provided  for  the  school* 
master  by  the  joint  contributions  of  the  lord  of  the  vil- 
lage, and  of  the  tenants  themselves."  Seminaries  were 
instituted  (at  the  head  of  which  was  Felbiger,  an  Au- 
gustine monk,)  for  the  proper  instruction  and  discip- 
line of  those  who  were  to  become  teachers.  With 
each  of  these  seminaries  are  connected  schools,  where 
the  young  candidates  for  the  profession  of  a  teacher  are 
obliged  to  attend  to  learn  the  practice  of  the  method,  the 
theory  of  which  they  had  previously  obtained  at  these 
seminaries  themselves.  No  young  man  can  be  admit- 
ted to  teach  without  a  recommendation  of  his  fitness- 
for*  the  office  from  one  of  these  seminaries.  "  The 
schooUtsx,"  continues  Mr.  Adam,  "  must  be  paid  by 
the  lord  and  tenants  without,  distinction  of  religion. 
The  boys  must  ail  be  sent  to  school  from  their  sixth  td 
their  thirteenth  year,  whether  the  parents  are  able  to 
pay  the  school  tax  or  not.  For  the  poor,  the  school 
money  must  be  raised  by  collections.  Every  parent  ot 
guardian,  who  neglects  to  send  his  child  or  pupil  to 
school,  without  sufficient  cause,  is  obliged  to  pay  a 
double  school  tax,  for  which  the  guardian  shall  have 
no  allowance.  Every  curate  must  examine  weekly  the 
children  of  the  school  in  his  parish."  A  general  exa- 
mination takes  place  annually ;  and  a  report  on  the 
condition  of  the  schools,  on  the  talents  and  success  of 
the  teachers,  on  the  state  of  the  buildings,  and  the  at- 
tendance of  the  children,  is  transmitted  to  government. 
This  is  probably  the  most  enlightened  and  effective 
system  of  national  education  to  be  found  in  Europe. 
In  addition  to  these  village  seminaries,  there  is  what 
arts  called  burgher  schools ;  and  larger  institutions  still, 
termed  gymnasiums,  similar  to  the  great  schools  or 
colleges  df  Eton  and  Winchester  in  England.  The 
nomber  of  gymnasiums  are  105,  each  containing  from 
four  to  twelve  masters,  and  the  pupils  are  divided  into 
five  or  six  classes,  and  are  taught  the  classics,  mathe- 
matics, the  modern  languages,  drawing,  and  similar 
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accomplishment*.    There  are  various*  universities  of 
eminence:— Berlin,  Konigsburg,  Breslau,  Halle,  Frank- 
fort on  the  Oder,  Geisswalde,  B  jnn.    There  are  also 
an  almost  infinite  number  of  other  seminaries  for  in* 
struction  respectively  in  medicine,  surgery,  midwifery, 
natural  philosophy,  the  veterinary  and  military  pro* 
fessions,  rural  economy,  &c.     There  are  also  separate 
theological  academies  for  the  Catholics  and  the  different 
denominations  of  Protestants.    The  number  of  books 
published  in  Prussia  is  great;    periodical  literature, 
particularly  newspapers,  (no  less  than  seventy- nine  be* 
ing  published  weekly  in  1819)  are  also  extremely  com- 
mon ;  and  learning  and  intelligence  are  thus  diffused 
throughout  every  corner  of  the  kingdom.     In  almost 
every  city  may  be  found  museums,  some  of  them  large 
and  valuable,— and  libraries,  which  are  conducted  on 
the  most  liberal  footing;   every  respectable  person, 
even  though  a  stranger,  having  it  in  his  power  to  avail 
himself  of  the  advantages  they  can  confer.    The  li- 
braries of  Berlin  contain  390.000  volumes,  those  of 
Breslau  100,000,  those  of  Halle  50,000,  while  those  of 
the  other  cities  are  seldom  less  than  the  number  hut 
mentioned. 

From  what  we  have  advanced  respecting  the  litera- 
ture and  literary  institutions  of  Prussia*  it  may  be  in- 
ferred that  the  liberty  of  the  press  has  been  fully  recog- 
nised. This,  indeed,  is  virtually  the  case  in  as  great  a 
degree  as  in  Britain,  except  with  regard  to  low  cheap 
political  writings,  which  the  censors  of  the  press  inter- 
dict. All  books,  it  is  true,  must  be  submitted  to  cen- 
sors ere  they  can  be  published ;  but  the  inspection 
thus  exercised  is  merely  nominal,  with  the  exception 
just  stated.  The  universities  have  an  unlimited  right 
of  printing,  without  a  previous  censurate ;  and  there 
are  no  restrictions  on  the  importation  of  foreign 
Works, 

,  The  provinces  of  which  the  Prussian  dominions  are 
composed  having,  till  lately,  belonged  to  different 
countries,  a  corresponding  variety  may  be  expected  to 
obtain  in  the  language  of  these  newly  united  territo- 
riee.  This  union  ia  of  too  recent  a  date  for  the  original 
difference  between  the  several  provinces  to  be  softened 
down,  or  to  have  formed  a  universal  standard  dialect.' 
And  indeed  centuries  may  elapse  ere  this  result  be  ob- 
tained, as  may  be*  inferred  from. the  analogous  history 
of  Wales,  or  the  Highlands  of  Scotland,  and  various- 
other  place*.  The  greater  number  of  the  inhabitants 
being  of  German  origin,  the  high  and  low  German  is 
the  predominant  speech.  The  high  German,  in*, 
deed,  is  the  national  language,  as  it  is  the  dialect  of  the 
court,  and  of  the  higher  classes  in  society,  and  that 
invariably  used  in  literary  productions,  in  the  churches, 
and  in  the  courts  of  law.  The  French  refugees,  par- 
ticularly those  who  sought  an  asylum  in  Prussia  after 
the  revocation  of  the  edict  of  Nantes,  (16*85)  so  con- 
fused the  German  and  French  tongues,  that  their  de- 
scendants now  speak  a  dialect  peculiar  to  themselves/ 
end  formed  by  the  union  and  amalgamation  of  the  two 
languages  in  question.  In  the  provinces  wrested  from 
Poland,  the  language  of  that  country  is  carefully  che- 
rished as  a  relict  and  a  memorial  of  its  former  inde- 
pendence. In  Silesia,  the  German  is  gaining  ground, 
though  in  the  mountainous  districts,  and  in  the  tracks 
bordering  on  Poland,  the  ancient  dialect  of  the  coun* 
try,  which  seemed  to  hold  a  middle  rank  between  the 
Bohemian  and  the  Polish,  is  still  preserved.  Some  de- 
scendants of  the  aboriginal  inhabitants  of  Prussia,  like 
the  Poles,  mam  their  original  Sclavonic  dialect}  and 


in   the  roost  easterly  parts  of  the  kingdom  about  ?nq 
50,000  people  have  a  peculiar  language  of  their  own.    *~^ 
The  manners  of  the  people  are  as  various  as  their  Mb* 
language,  and  from  the  same  cause.    The  character  of  §ffc 
the  original  Prussians  is  dull  and  heavy,  approaching  ^^ 
somewhat  to  the  phlegmatical  features  of  the  Dutch. 
Frederick  the  Great*  who  showed  a  decided  taste  for 
French  manners,  as  well  as  French  literature,  imparted 
a  tinge  of  contentment  and  vivacity  to  his  subjects 
which  is  still  retained.    The  German  character  pre* 
vails,-— which  consists  in  industry,  activity,  .a  regard  to 
good  morals,  a  reverence  for  religion,   bravery,  pa- 
triotism, inquisitiveness,  a  thirst  for  knowledge,  hospi- 
tality, attachment  to  their  chiefs,  and  loyalty  to  their 
sovereign.    The  Prussians  are  inclined  to  emigration, 
particularly  the  inhabitants  of  the  German  provinces; 
and  except  the  British  and  Irish,  they  formed  the 
largest  proportion*  of  emigrants  in  the  New  World. 
They  are  credulous,  superstitious,  proud  of  antiquity 
of  family,  and  cherish  the  traditions  and  peculiar  cos* 
toms  of  their  native  country  with  uncommon  eagerness 
and  affection.    They  are,  as  in  other  countries,  divided 
into  classes.     The  high  nobility,  amounting  to  above 
50  families,  are  those  princes  who  were  formerly  petty 
sovereigns  on  their  own  estates.    The  lower  nobility, 
above  200,000  families,  enjoy  preferable  claims  to  cer- 
tain offices  in  the  army,  the  state,  and  the  church. 
This  division*  however,  into  high  and  lower  nobility, 
is  merely  nominal  and  practical,  not  recognised  by  law : 
and  the  exclusive  privileges  which  they  both  long  pos- 
sessed have  been  gradually  contracted,  and  they  now 
enjoy  few  distinctions  separate  from  the  superior  classes* 
of  society.    The  other  classes  are  the  burgers,  or  citi- 
zens, and  the  bauers,  or  peasants.    The  latter  were, 
till  lately,  slaves  adscript*  gltbne,  as  in  various  other 
parts  of  Europe ;  and  having  no  'direct  interest  in  the* 
commercial  and  political  welfare  of  the  nation,  had  very 
little  spur  to  industry  and  patriotism,  in  neither  of 
which,  however,  were  they  deficient.     Their  condition 
has  been  gradually  ameliorated ;  and  by  the  liberality  of 
the  presentmonarch  (in  September  i  81 V)  the  last  vestige* 
of  their  thraldom  have  entirely  disappeared.     They  are 
allowed  not  only  to  purchase  land  and  become  proprie- 
tors, a  benefit  of  which  they  are  rapidly  availing  them- 
selves, but,  as  in  Britain,  a  Prussian,  however  ignoble 
his  birth,  may,  by  talents,  energy,  and  integrity,  elevate 
himself  to  the  highest  situations  either  in  the  state,  the 
church,  or  the  army.  j 

-  The  present  revenue  of  Prussia  is  estimated  at  seven  Rj«« 
millions  and  a  hah?  sterling,  more  than  doable  what  it  «** 
was  during  the  reign  of  Frederick  the  Great,  and  con* d,ltft' 
sidering  the  population  and  the  circumstances  of  the 
kingdom,  is  as  great  in  proportion  aa  the  £40,000,000 
now  levied  in  France.    This  revenue  is  derived  from 
taxes  on  the  land,  on  persons,  on  patents  and  licences, 
on  stamped  paper,  and  on  a  custom-defy  est  foreign 
productions.    In  those  provinces  lately  obtained  from 
the  French  empire,  the  same  taxes  continue  to  be  le- 
vied that  were  paid  to  their  former  government   Bet 
nearly  a  third  of  the  whole  revenue  is  obtained  from 
the  royal  domains,  and  other  departments,  namely, 
mines,  game,  coinage,  posting,  over  all  which  the  king 
exercises  an  hereditary  right  or  royalty. 

But  though  the  king's  official  income  be  so  great, 
there  is  no  court  in  Europe  less  extravagant  than  that 
of  Prussia,  and  the  present  sovereign  pays,  if  possible^ 
less  attention  to  external  splendour,  or  personal  gttti* 
\,  than' any  of  his  predecessors ;  end  the  leveoat 
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arising,  «ft  stated above,,  from  the  royal  domains,  is  de- 
voted principally  to  the  service  of  the  state,  the  ex- 
pence  of  the  royal  household  not  exceeding  the  com- 
paratively trifling  sum  of  £900,000  annually. 

The  following  list,  which  shows  the  revenue  pro- 
duced in  each  province,  calculated  in  gulden,  (equal 
to  about  two  shillings  British,)  exhibits  also  their,  rela- 
tive resources  add  opulence. 


IVutftf*. 


Silesia, 

13,500,000 

Saxony, 

10,417,000 

Brandenburg,    .  - 

9,000,000 

JuUers,  Cleves,  Berg, 

8,670,000 

Westphalia, 

8,413,100 

Bast  Pruaria,      - 

8,100,000 

Jjowtr  Rhine, 

7,000,000 

Wast  Pruaria,     • 

3,750,000. 

Poteu, 

3.100,000 

Pomerania, 

3,000,000 

74,909,000  Gulden, 

OP 

£7*520,000  Sterling 

The  Prussian  monarchs,  though  they  have  uniform-  • 
)j  kept  a  strong  military  force,  bare  been  distinguished 
for  economy  in  the  management  of  the  revenue.  The 
father  of  Frederick  the  Great,  with  a  revenue  of  only 
£1,200,000,  left  at  his  death,  which  took  place  in  1740, 
a  well-replenished  treasury,  and  a  standing  army  of 
76,000  men.  And  Frederick,  the  Great  himself,  not- 
withstanding his  expensive  wars,  and  the  extensive 
national  improvements  which  he  effected*  at  his  death, 
in  1785,  left  <£7,000,000  in  cash.  This  sum  the  im- 
provident habits  of  his  successor  not  only  floor*  dis- 
pelled, but  he  accumulated  considerable  debt.  The 
present  king,  on-  his  accession,  (1797)  used  every  me- 
thod to  redeem  the  debt  which  his  father  had  be- 
queathed to  him ;  and  would,  ere  now,  have  been  suc- 
cessful, had  it  not  been  for  the  rupture  of  1806  with 
Btasparte,  and  the  subsequent  hostilities  in  which  he 
was  engaged,  and  which  the  battle  of  Waterloo  (1815). 
brought  ta  a  happy  and  splendid  termination.  The 
debt  of  Prussia  u  calculated  to!  be  about  £26,000,000, 
part  of  which  (£6,000,000,)  is  a  loan  from  Britain. 
Of  the  currency  of  Prussia,  about  a  seventh,  part  for- 
merly consisted  of  paper  money,  which  has  of  late  near*. 
ty  disappeared,  almost  every  thing  being  .transacted  by 
gold  and  silver  coin. 

The  government  of  Prussia  is  more  ofn  military  de- 
scription than  perhaps  cay*  other  on  the  Continents 
This  object  has  been  uniformly  .the  policy  of  the  suc- 
cessive sovereigns  ;  end  at*  this .  moment,  in  a  time  of 
profound  peace,  .the  rapport  of.  the  military  establish* 
went  requires  more  .than  the  half  of  the  whole  revenue 
of  the  kingdom*    The  bravery  and  superior  discipline 
of  the  Prussian:  army*  were  celebrated  even  before  the 
time  of -the  great  Frederick,  under  whose  reign  it  aV 
bined  to  a  degree  of  perfection  in  these  respects  alto* 
gcther  unrivalled.     His  present  majesty,  in  regard  to 
the  army,  U  distinguished  by  the. same  spirit  and  views 
*h*ch  animated  his  predecessors.      During  the.  late 
war,  the  number  of  Prussian  troops  exceeded  200,000 
men,  who,  though  not  always  victorious,  exhibited  on 
various  occasions,  particularly  on  the  field  of  Waterloo, 
*  display  of  military  skill,  and  an  ardour  of  brrfvery, 
that  gained  them  the  admiration  of  the  world.    The 
pj&wnt  number  of  troops  on  the  peace  establishment 
»  about  160,000,  exclusive  of  two  species  of  militia,, 
denominated  the  Landwehr  and  the  Landsturm,--tbe 
former,. which  consists  of  men  between  twenty^five, 


and  forty  years  of  age,  is  exercised  but  one  day  in  the 
year  in  time  of  peace,  but  in  war  it  becomes  a  disposa- 
ble force,  liable  to  be  marched'  wherever  its  services 
may  seem  necessary ;  the  latter,  which  consists  of  all 
males  above  forty  years  of  age  capable  of  bearing  arms, 
is  called  out  only  on  occasions  of  emergency;  ana  then 
its  duty  is  merely  domestic,  in  maintaining  internal 
tranquillity.  The  regular  army  is*  levied  by  a  con- 
scription, compelling  every  young  man,  when  twenty 
yesrs  of  age,  to  serve  for  a  limited  time.  Almost  all 
the  males  of  the  kingdom,  it  is  thus  evident,  are  either  - 
in  the  army,  or  are  liable 'to  be  called  out  in  cases  of 
danger  or  alarm ;  a  state  of  preparation  which  the  long 
and  open  frontier  of  the  kingdom  probably  renders  ne- 
cessary, particularly  as  it  is  environed  by  the  g'*eat  ♦ 
military  powers  of  Russia,  Austria,  and  France.  There 
are,  as  stated  under  the  head  of  literary  institutions, 
good  military  schools  in  different  parts  of  the  kingdom, 
particularly  at  Berlin,  Konigsburg,  Breslau,  and  Stolpe, 
in  Pomeranis.  The  acquisition  of  Dantzick,  and  other  - 
ports  on  the  shores  of  the  Baltic,  may  perhaps  in  time 
render  Prussia  a  maritime  power :  but  at  present  she 
has  no  navy,  all  her  attention  and  pride  having  hither- 
to been>  placed  inner  land  forces.  The  greatest  por- 
tion .  of  the-  kingdom  forms  a  part  of  the  Germanic 
Confederation,  and  maintains  a  stipulated:  number  of 
troops,  (79*234*  in  time  of  war,)  for  its  defence. 

The  government,  as  hinted  above,  is  a  military  des*  Govem- 
potism ;  and  though,  like  all  northern  nations,  it  once  mem. 
possessed  a  representative  body,  under  the  name  of 
States,  yet  this  body  has  been  long  unknown,  die  peo-~ 
pie  having  no  voice  or  influence  in  any  6f  the  affairs  of » 
the  nation. .  In  some  particular  provinces,  indeed',  the 
States  exist  as  in  ancient  times;  but  they  seldom  as- 
semble, and  they  enjoy  no  legislative  or  executive  au-  - 
thority,  scarcely  even  dare  make  representations  to  the 
monarch ;  their  authority  and  inquiry  being  confined, 
exclusively  to  the  regulation  and  management  of  the 
debt*  and  expences  or- their  respective  districts.    The 
people  have  of  late,  however,  been  awakened  to  a  num- 
ber of  abuses,  and  to  the  necessity  of  electing  a  repre- 
sentative'body,  as  in  former  times.    The  expectation 
of  this  reform  is  said  to  have  inspired  tlpm  with  the 
spirit. and  patriotism  which  they  displayed  in  the  late 
memorable  conflict  with  France.    These  expectations, 
however,  whatever  hopes  may  beve  been  held  out;  have 
not  yet  been  adequately  fulfilled,  though  the  king  has  . 
made  considerable  improvements  in  the  executive  branch 
of  the  government*  The  crown  is  hereditary  in  the  fa- 
mily oftbe  present  reigning  monarch,  descending  to  the 
oldest  branch,  whether  male- or  female.    The  age  of 
majority  is  twenty-one.    The  present  family  are  Cal- 
vinists ;  but  as  there  is  no  national  religion,  were  is  no- 
legal  religion- prescribed  to  the  king.    The  whole  exe- 
cutive and  legislative  power  is  vested  in  the  -  king, 
without  responsibility  or  control.    There  is  a  council 
of  state,  to  which  nominally  the  administration  is  en- 
trusted, consisting  of  members  of  the  royal  family,  and 
of  the  ministers  of  foreign  affair*,  of  the  finances,  of 
justice,  of  public  instruction,  of.  trade,  of  the  public 
debt,  of  police,  and  of  war-    Bui  the  president  of  this 
council,  to  whom  the  heads  of  the  different  depart* 
ments  are  responsible*  and  make  weekly  return?,  is 
directed  solely  by  the  king,  by  whom  he  is  nominated, 
and  is  uncontrollable  by  his  colleagues,  .There  are  also 
provincial  councils  fior  the  transaction  of.  public  busi- 
ness ;  name!**,  the  superintendence  of  {he  police,  the 
regulation  of  traffic,  the  collection  of  taxes,  the  admin- 
istration of  the  laws,  &c ;  at  the  head  of  each  council 
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Prussia,   there  being  a  president,  who  serves  As  a  medium,  or  cuique."    The  king  is  always  ^raacUmaater  i  the  nun*  Pi 

v<— "v  — '   connecting  link  between  the  province*  and  the  sove-  ber  of  knights,  exclusive  of  the  members  of  the  royal  **i 

reign.  The  affairs  of  the  government*  in  all  its,  depart-  family,  is  limited  to  thirty  ;  and  all  admitted  into  this 

meets,  are  managed  with  the  strictest  regard  to  eoono-  order,  with  the  exception  of  foreign  princea,  mast  m- 

my,  insomuch  that,  probably  with  the  exception  of  viously  be  members  of  the  "  Order  of  Generosity." 

the  United  States,  it  scarcely  finds  a  parallel  in  the  Frederick  the  Great  founded  three  orders,  namely,  the 

world.  "  Order  of  Merit,''  in  1 740;  the  "  Order  of  Sc  Stephen;' 

<La*t.  The  present  code  of  laws  was  originally  formed  by  in  1754;  and  the  "  Order  of  St.  John,"  in  1756.    The 

Frederick  the  Great  upon  the  ancient  customs  and  usa*  <c  Order  of  Merit"  is  the  most  celebrated,  and  was  in* 

get  of  the  people,  but  not  reduced  to  a  regular  and  stituted  with  the  express  design  of  rewarding  merito- 

complete  system  till  the  time  of  hie  successor.    There  rious  individuals  in  arms,  in  literature,  or  in  science, 

are  courts  of  every  gradation  of  dignity  and  authority  ;  without  regard  to  birth,  religion,  rank,  or  country, 

and  the  whole  system  is  extremely  simple,  expeditious,  "  Pour  Je  M6rite"  is  the  simple  but  appropriate  motto. 
and  economical.     Feudal  or  baronial  jurisdiction  is       It  may  not  be  improper  to  mention  in  this  place,  A.^ 

•      either  entirely  abolished,  or  contracted  within  very  that  few  countries  in  Europe  are  more  destitute  of  an-  lft 

narrow  limits.    The  nomination  of  the  judges  of  the  tiquities  than  Prussia.    Nor  can  such  be  expected  to 

lower    courts,    which    resemble  our   justice-of-  peace  exist  in  a  country  where  the  arts  and  rciences  were 

courts,  is  vested  either  in  the  king,  in  the  ecclesiastical  totally  unknown  till  a  comparatively  recent  period} 

dignitaries  of  the  district,  or,  in  those  places  obtained  and  where  neither  the  Romans  nor  any  civilised  people 

from  Germany,  by  tbe  mediatised  princes.*    The  deci*  ever  penetrated  to  leave  behind  them  monuments  of 

sion  of  these  courts*  except  in  very  petty  and  union*  their  ingenuity  and  skill.    There  are,  however,  some 

portant  cases,  is  not  final.  The  second  stage  of  juriedic-  Sclavonic  idols,  cast  in  brass ;  some  pieces  of  coin  as 

tion  is  the  Oberlandesvcrickien,  which  are  established  in  old  as  the  twelfth  century ;  and  remains  of  castles  and 

each  government,  and  to  which  appeals  from  the  lower  churches,  of  considerable  elegance  and  magnificence, 
courts  are  made:  and  the  final  appeal  is  to  the  High.  Berlin,  Konigsburg,  and  Dantsick,  {tike  last  particu- 

College  of  Justice  in  Berlin.     The  police  is  under  ae-  larly,  from  its  great  antiquity,)  contain  many  specimen* 

parate  jurisdictions,  whose  influence  is  extensive,   and  of  ancient  architecture,  which  would  do  honour  to  Bri- 

varibus  to  a  degree  unknown  in  Britain.    The  police  tain  or  to  France. 

courts,  for  example,  not  only  perform  most  vigilantly  the       The  original  inhabitants  of  Prussia  were  the  Slavi  or  ft*4 

duties  which  in  this  country  are  peculiar  to  them,  but  Sarmatae,  in.  the  east  and  north-east ;  the  Vandals  on 

they  also  have  the  superintendence  of  the  examination  the  shores  of  the  Baltic,  or  the  north  of  Pomersnis 

of  those  who  wish  licence  to  enter  tbe  medical  profes-  and  tbe  Suevi  in  the  remainder  of  the  kingdom.  (Vide 

sion,, take  cognisance  of  tbe  assurance  offices  against  Murray's  History  of  European  Languages,  §  S*evi  H 

losses  by  fire,  and  of  tbe  engines  and  other  implements  Sarmaticae*)    These  people,  particularly  the  first,  have 

for  preventing  fires  frota  extending.    With  all  thisdi-  been  represented  aa  extremely  savage  and  barbarous, 

versity  of  interests,  however,  the  police  department  is  insomuch  that  they  used  to  drink  the  blood  of  tbe 

managed  with  much  mildness  and  efficiency,  greater  lower  animals ;  were  ignorant  of  the  art  of  construct* 

attention  being  paid  to  the  prevention  than  the  punish*  ing  huts,  and  lived  in  caves  or  under  the  shade  of  trees, 

ment  of  crime.  In  tbe  .cities  are  Boards,  under  whose  Such  rude  tribes  cannot  be  expected  to  afford  materials 
superintendence,  buildings,  sewers,  the  supplies  of  water  for  history  ;  and  hence  little  certain  is  known  respect- 
aifd  of  food  are  placed.    The  affairs  of  the  church  are    ing  them  till  the  thirteenth  century,  when  the  territo- 

roanaged  by  provincial  consistories.  Commercial  af-  ries  which  they  occupied  were  wrested  from  them  by 
fairs  are  under  the  direction  and  control  of  a  board  of   the  knights  of  the  Teutonic  order.    Thia  celebrated  fri* 

merchants,  in  several  of  the  large  cities,  particularly  fraternity  must  be  known  to  every  reader.    The  Ger-  *f* 

Breslau,  Konigsburg, jmdSwinenmnde  in  Pomerania.  mans,  after  the  death  of  Barbarpssa,  behaved  with  £^ 


Hoy  alarms      The  royal  arms  of  Prussia  are  representative  and  em-  so  much  bravery  in  the  Holy.  Land,   that  Henry, 

*/k°M»ra  blematicalof  the  different  provinces  of  which  tbe  king*  King  of  Jerusalem,  the  patriarch,  and  other  princes, 

Jiood.*  '     ^OKn  *fl  cotttP0**!-    Thus,  for  Ducal  Prussia,  argent  >  an  rewarded  their  valour  by  conferring  on  them  certain 

eagle  displayed  table,  clowned  or ;  for  Brandenburg,  at*  privileges.    The  order  in  question  waa  thus  instituted. 

gent,m  eagle  display ed,gu/er,  with seim-circulax  wreaths.  The  persons  belonging  to  it  were  originally  called  tee 

—There  are  various  orders  of  knighthood,  of  which  the  knights  of  St.  George ;  they  afterwards  were  denomi- 

most  important  Are  the  fallowing:  "  The  Order  of  nated  Equites  Martani,  or  Knights  of. St.  Mary*   Ift 

Generosity/'  instituted  by  Frederick,  elector  of  Bran*  1190,  they  elected  Henry  Walpol,  their  first  grand- 

denburg,  the  first  king  of  Prussia,  in  16S&    The  motto  master,  a  German,  who  had  distinguished  himself  fcr 

is  "  La  G6n6rosit&"    The  same  prince,  on  the  day  of  wisdom  and  bravery ;  and  in  the  subsequent  year  tbe 

his  coronation  at  Konigsburg,  in  1701,  instituted  the  Pope  (Celestine  III.)  confirmed  to  them  tbe  privileges 

«.'  Order  of  the  Black  Eagle/'  with  the  motto  •'  Suum  they  already  enjoyed,  and  conferred  on  them  jbe  tftie 

•  •  • 

*  The  appellation  mediatised  is  applied  to  those  German  princes  who,  by  the  terms  of  the  Confederation  of  the  Rhine,  (1806,)  ftxifira** 
by  the  Congress  of  Vienna,  (1814  and  1815,)  were  reduced  from  the  rank  of  petty  sovereigns  to  that  of  nobles,  and  were  declared  to  boM  w 
longer  immediately  of  the  Emperor,  f  originally  of  Germany*  but  since  1800  of  Austria,)  whose  power  was  at  the  same  time  confab** 
hi*  hereditary  states.  The  number  of  the  mediatised  princes  amounts  to  eighty;  and  they,  together  with  the  various  sovereigns  to  v*"** 
(hey  belong,  and  among  whom  Germany  hat  been  parcelled,  are  now  formed  into  a  federative  body,  denommatsd  the  Germanic  OoftWei* 
tioo,  governed  by  a  diet.  The  original  number  of  votes  were  sisty»nine«  of  which  Prussia  had  atur j  but  *t  this  nut  the  smaUarstiW 
hearty  on  a  footing  with  the  larger,  seventeen  have  lately  been  fixed  as  the  number  of  votes.  It  is  thus  evident  that,  the  petty  staffs  at* 
m  a  great  degree  merged  into  the  larger.  So  much  indeed  is  this  the  case,  that  the  influence  of  Prussia  extends  over  nearly  «  half  of  »« 
Confederation,  and  that  of  Austria  over  the  other.  The  military  force  of  this  body  is  fixed  during  peace  at  120,000  men ;  but  ifl  tine  <" 
war  it  it  to  amount  to  901,000,  (unking  one  to  a  hundred  of  the  whole  population,)  of  whom  Prussia  contributes  79>234,  and  At*1* 
**>8ftfc  leaving  1£*,014  to  he  supplied  by  Hanover  and  th*  saasfaing  sjatc* 
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of  Knights  of  the  Teutonic  Order  *  an  appellation  by  which  they  had  been  engaged  with  Poland,  and  the    *n»fta. 

which  they  afterward*  became  ao  famous,  and  which  resistance  made  by  the  native  tribes  whom  they  at-  "ul  *  *~' 

they  obtained  from  the  name  by  which  Germany,  their  tacked,  were  now  [in  addition  to  Culm,  their  first  ter- 

native  country,  was  called*    Having  by  donations  and  ritory,)  in  possession  of  Samogitia,  Masovia,  Siiesm, 

other  means  become  opulent,  and,  consequently,  power-  and  Pomerania,  and  the  provinces  now  denominated 

ful,  and  having  been  expelled,  with  the  other  Christ-  -  East  and  West  Prussia.    The  original  inhabitants  of 

iana,  frdra  the  Holy  Land  by  Saladin,  they  were  first  in-  these  countries  were,  of  course,  superseded  by  Ger- 

troduced  (1227)  into  the  territories  whkh  we  are  consi-  mans,  who,  in  a  great  degree,  introduced  new  customs, 

tiering  by  Conrade,  Duke  of  Masovjsvwho,  in  opposing  new  laws,  and  a  new  language.    But  the  power  of  the 

the  pretensions  of  his  uncle  Boleslaus  V.  to  the  throne  Teutonic  Knights  was  not  always  to  continue.    In  the 

of  Poland,  availed  himself  of  their  assistance  in  the  at-  fifteenth  century,  after  a  series  of  discomfitures,  they 

tempt    Conrade  being  unsuccessful,  and  peace  being  were  completely  subdued  by  Casimir  IV.  and  obliged 

restored,  die  Teutonic  Knights  had  the  province  of  to  surrender  the  territories  of  Culm,  Pomerania,  and 

Culm  assigned  them.    But  they  were  of  too  ambitious  other  places  to  the  Poles,  pn  the  condition  that  they  . 

and  warlike  a  character  either  to  remain  long  in  peace,  should  retain  Prussia,  (now  East  Prussia,)  and  that 

or  to  be  contented  with  the  limited  territory  which  had  the  grand-master  of  their  order  should  have  a  seat  in 

been  given  them.    No  sooner  indeed  was  peace  con-  the  Polish  senate,  and  take  an  oath  of  allegiance  and 

eluded  with  Boleslaus,  than  they  began  to  extend  their  fidelity  to  Casimir  and  the  republic.    These  conditions 

dominions  over  the  neighbouring  districts,  towards  the  were  too  severe  to  be  easily  acquiesced  in  by  this  tur- 

north,  and  ere  long  obtained  possession  of  Dantsick;  bulentand  enterprising  people;  and  accordingly  they 

a  city  even  then  of  importance,  and  the  inhabitants  of  endeavoured,  though  unsuccessfully,  to  throw  off  their 

which  they  butchered  in  the  most  cruel  and  savage  man.  vassalage  to  Poland.    The  last  grand-master  of  the  or-  Albert 

ner.Thecrueltythus  shown  soterrifiedthenrighlxraring  der  was  Albert,  elector  of  Brandenburg,  and  nephew  elector  or 

cities  and  provinces,  that  they,  without  almost  any  ex-  to  Sigisraund  h  King  of  Polsnd.    He  was  elected  to  ^raaden- 

ception,  tamely  submitted  to  their  ruthless  invaders,  this  dignity  in  the  hope  that  by  his  affinity  to  Sigis-  burS' 

The  increasing  power,  and  the  unrelenting  tyranny  of  tound  he  might  obtain  the  restoration  of  parts  of  the  f^f"™*" 

the  Knights,  awakened  the  fears  and  the  displeasure  of  territories  forfeited  to  Poland,  and  might  accomplish  older. 

the  church  ;  and,  accordingly,  they  were  commanded  the  removal  of  the  vassalage  they  now  were  obliged  to 

by  the  Pope  to  renounce  their  conquests.    They  were  pay  to  that  power.    But  these  hopes  were  completely 

now,  however,  become  too  powerful  to  yield  even  to  frustrated.    Albert,  in  the  first  place,  instead  of  using. 

ibis  high  authority,  and  submitted  to  be  ezcoinmuni-  interest  with  his  uncle  for  the  restitution  of  the  lost 

csted  rather  than  profess  obedience,  and  resign  the  ex-  privileges  of  the  Teutonic  Knights,  refused  to  do  him 

tensive  acquisitions  they  hsd  acquired.    But  the  Pope  homage,  and  endeavoured  not  merely  to  throw  off  his 

was  not  the  only  enemy  they  had  to  encounter.    Ula-  allegiance,  but  to  recover  by  force  of  arms  the  provinces 

dislaus,  King  of  Poland,  marched  against  them ;  and  which  his  predecessors  had  surrendered  to  Poland.     In 

his  armies  were  found  to*  be  more  formidable  than  the  the  exhausted  and  dispirited  state  in  which  this  order 

anathemas  of  the  see  of  Borne.    After  a  bloody  and  was  then  placed,  the  result  of  so  imprudent  an  attempt 

desperate  engagement,  they  suffered  a  complete  defeat,  may  easily  be  conjectured.    Albert  was  defeated  at 

though  they  ware  reinforced  by  the  forces  of  the  Dukes  every  step  of  his  enterprise,  and  was-at  length  com- 

of  Masovia  and  Brandenburg ;  the  latter  being  involved  pelled  to  resign  the  office  and  dignity  of  grand-master ; 

in  these  hostilities  as  he  had  presumed  to  sell  the  right  in  return  for  which,  however,  Sigtsmund  conferred  on  • 

of  certain  lands  to  the  Teutonic  Knights.    Had  Ula-  him  the  title  of  Duke,  and  the  province  he  had  enjoyed 

dislaus  availed  himself  of  the  advantages  this  victory  es  grand-master.    Previously  to  this  change  of  title  and 

afforded  him,  he  might  have  exterminated  hia  enemies,  of  rank,  he  had  to  consent  t6  lay  aside  the  habit  and  the 

and  delivered  that  quarter  of  Europe  from  a  class  of  tenets  of  the  order  over  which  he  presided,  to  embrace 

men,  who,  for  nearly  three  centuries,  involved  it  in  Lutheranism,  add  to  consent  to  hold  his  dominions  as 

slaughter  and  blood,  and  who  seemed  to  sacrifice  every  a  fief  of  Poland.    The  title  and  possessions  were  to 

worthy  principle  to  their  own  ambition  and  aggran-  descend  (on  the  same  conditions  as  those  by  which  he 

dizemenL    But  instead  of  pushing  his  advantages,  he  held  them)  to  his  heirs  male,  and  upon  failure  of  his 

concluded  a  peace  with  them  under  the  mediation  of  direct  lineage,  to  revert  to  his  brother  or  his  male  issue. 

the  kings  of  Bohemia  and  Hungary.    The  Knights,  This  event  took  place  in  1531,  nearly  three  centuries 

howerer,  were  not  of  a  character  to  keep  a  treaty  of  after  the  time  the  Teutonic  Knights  obtained  the  grant 

peace  long  in  violate,  however  fair  and  desirable  its  con-  of  the  territory  of  Culm.     Albert,  now  interested  in 

ditions  might  be.    In  a  few  months  they  not  only  re-  expelling  this  fraternity  from  his  dominions,  did  not 

fused  to  evacuate  Pomerania,  according  to  their  stipu-  rest  till  he  had  accomplished  this  object    The  Knights 

lations,  but  endeavoured  to  extend  their  usurpations  in  transferred  their  chapteY  to  Mariendal  in  Franconia ; 

all  directions.    The  Polish  monarch,  forced  to  march  and  though  once  so  powerful  and  so  celebrated,  they 

against  them  a  second  time,  gained  so  decisive  a  vie-  gradually  sunk  into  an  obscure  and  unimportant  people ; 

tory,  that  4000  Knights  were  slain  on  the  field  of  battle,  and  at  this  day  little  more  than  their  name  now  remains. 

and  30,000  auxiliaries  either  killed  or  taken  prisoners.        Albert  being  descended  of  the  house  of  Brandenburg,  tu  htrass" 

Uladislaus  was  still  influenced  by  the  same  feelings  and  being  the  founder  of  a  dynasty  which  has  now  attain-  of Bran-- 

vith  regard  to  the  Knights  as  formerly,  sad  instead  of  ed  to  such  eminence,  it  may  not  be  improper  to  tern  back  denborg.  - 

extirpating  them,  he  granted  them  peace,  on  the  condi-  and  give  a  brief  account  of  the  family  to  which  he  be- 

tion  of  the  provinces  which  ocowioned  the  war  being  longed,  and  of  which  the  present  sovereign  of  Prussia  ia 

ceded  to  him.    Hostilities  a  third  time  broke  out  be-  the  representative.  This  family,  (Hohen  Zollern,)  which 

tween  Poland  and  the  Knights ;  but  through  the  good  is  one  of  the  oldest  in  Europe,  bad  it*  origin  in  the 

conduct  and  bravery  of  Plawen,  their  grand-master,  an  south-west  of  Germany.    From  the  earliest  periods  they 

advantageous  peace  was  again  granted  them.    The-  possessed  a  petty  prineipality  in  8uabia,*and  occasion- 

*mg|its,  notwithstanding^  the  long  series  of  wars  in.  ally  held,  the  office"  of  burg-grave  or  governor  of  the- 
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PruMi*.  castle  of  Nuremburg.  They  seen,  even  in  that  rude 
age,  to  have  been  dLtingoished  for  prudence,  economy, 
•  and  a  well-regulated  desire  of  improving  their  heredi- 
tary importance.  They  found  meant  to  render  the 
office  of  burg-grave  hereditary  in  their  family ;  hi  1246, 
-they  obtained  the  principalities  of  Bayreuth  and  Ans- 
paoh,  in  Franeoma;  and,  in  1415,  Frederick,  burg- 
grave  of  Nuremberg,  purchased  the  margraviate  of 
Brandenborg,  for  the  sum  of  400,000  ducats.4  Fre- 
derick was  now  raised  to  the  dignity  of  elector,  and 
arch-ehamberlain  of  the  holy  Roman  empire ;  and  the 
purchase  of  Brandenburg  Was,  two  years  after  it  was 
-made,  sanctioned  and s confirmed  to  him  and  his  family 
at  the  diet  of  Constance,  put  he  was  not  possessed  of 
the  full  extent  of  Brandenburg  \,  the  New  Mark  being 
in  the  hands  of  the  Teutonic  Knights.f  Frederick, 
instead  of  adhering  to  the  feudal  practice  of  leaving 
his  whole  possessions  to  his  oldest  son,  at  Che  expence 
of  his  other  children,  divided  his  territories  among  his 
children,  nearly  in  an  equal  degree.  The  spirit  of  the 
feudal  times  was  soon,  however,  resorted  to ;  and  in 
1 473,  it  was  agreed  that  the  electorate  of  Brandenburg 
should  from  that  date  remain  undivided,  and  should 
descend  to  the  nearest  heir  male.  Frederick  was  sues 
ceeded  as  elector  by  his  second  son  of  the  same  name  ; 
the  oldest  having  been  disinherited  because  he  had  apt- 
plied  himself  too  ardently  in  endeavouring  to  find  out 
the  philosopher's  stone.  Frederick,  the  second  elector, 
waa  a  man  of  uncommon  merit,  prudence,  and  equity. 
He  refused,  for  example,  the  crown  of  Poland,  when 
offered  him  by  the  people,  because,  as  he  conceived 
Casimir,  son  of  the  late  king,  to  have  a  prior  claim, 
he  declared  he  would  not  accept  of  it  unless  that 
prince  refused  it  This  generosity  was  not  with- 
out its  advantages.  The  states  of  Lower  Lusatia,  ad- 
miring his  conduct,  made  to  him  a  voluntary  surrender 
of  their  country.  Lusatia,  however,  being  a  fief  of 
Bohemia,  war  was  immediately  declared  to  recover  it. 
This  attempt  was  not  entirely  successful,  for  though 
the  Bohemian  king  recovered  Lusatia,  he  was  obliged, 
by  a  treaty  concluded  in  1462,  to  yield  the  perpetual" 
sovereignty  of  other  states  to  the  elector.  Frederick 
having  thus  augmented  his  dominions,  and  having  pur- 
chased the  New  Mark  from  the  Teutonic  Knights  for 
100,000  florins,  he  resigned  his  crown  to  his  son  Albert, 
of  whom  we  have  already  spoken,  as  grand-master  of 
.the  Teutonic  order. 

And  Albert,  in  many  respects  was  not  unworthy  of 
being  elevated  to  so  eminent  an  office  among  this  war- 
like and  brave  people.  His  name  stood  as  high  as  that 
of  any  monarch  in  Europe.  He  had  routed  and  taken 
prisoner  Louis,  duke  of  Bavaria.  He  had  gained  no 
fewer  than  eight  battles  against  the  Nuremburgers. 
At  the  siege  of  Oreifenberg  he  had  performed  prodi- 
gies of  valour,  having  leaped  from  the  walls  into  the 
town,  and  defended  himself  till  his  men  forced  the 
gates  and  came  to  his  assistance.  He  had  also  it  seems 
gained  the  priae  at-  seventeen  tournaments;  and  so 
high  and  indisputable  were  his  merits,  that  the  em- 
peror entrusted  to  him  almost  the  whole  direction  of  the 
empire,  it  was  a  person  thus  distinguished  that  the  Teu- 
tonic knight  raised  to  the  dignity  of  grand-master  of 
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their  order.  Notwithstanding,  however,  all  the  Hri& 
dence  they  showed  towards  him,  he  disappointed  their 
hopes,  and  did  not  in  any  sense  sustain  the  high  cha. 
racter  he  had  before  acquired.  The  result  has  already 
-  been  mentioned.  The  interests  of  the  order  were  be- 
trayed  and  destroyed ;  and  having  become  protect, 
and  promised  allegiance  to  Poland,  he  obtained  the 
title  of  Duke,  and  the  sovereignty  of  Prussia,  for  him- 
self and  descendants.  The  Prussian  annals  are  barren 
and  uninteresting  for  a  considerable  time  after  this  date. 
John  Sigismund,  elector  of  Brandenburg,  who  married 
Anne,  daughter  of  Albert,  duke  of  Prussia,  died  in  161JJ, 
and  was  succeeded  by  his  son  Frederick  William.  It  was 
during  this  reign  hostilities  commenced  between  the  Ca- 
tholics and  Protestants,  which  is  commonly  called  ik 
thirty  years  war.  George  William  acted  a  very  weak  and 
fluctuating  part,  and  though  a  protestant,  would  not 
have  hesitated  to  sacrifice  his  principles,  and  abandon 
the  cause  which  he  had  espoused,  had  it  more  tho- 
roughly promoted  his  safety,  or  secured  his  aggrandize- 
ment. He  was  succeeded  on  his  death,  in  1640,  by 
his  son  Frederick  William,  usually  denominated  the 
Great;  a  prince  of  great  decision  of  character,  of  great1 
military  talents,  and  'eminent  personal  bravery;  and 
though  only  twenty  years  of  age  on  his  accession,  be- 
gan to  repair  the  losses  and  destruction  occasioned  by 
the  wars  in  which  his  father  had  been  engaged.  He 
concluded  a  treaty  of  peace  with  Gustavos  Adolphus 
of  Sweden,  who  agreed  to  evacuate  the '  territories  of 
Prussia  which  he  had  seized  upon.  Bv  treaties  also 
made  with  the  Hessians  and  Dutch,  he  added  consider- 
ably to  the  extent  of  his  dominions ;  and  in  the  mean- 
while continued  to  adhere  steadfastly  to  the  Protestant 
cause.  The  powers  of  Europe,  however,  wished  to 
bring  to  a  termination  a  war  which  had  raged  so  long 
with  the  most  unrelenting  severity,  and  which  was  ex- 
hausting the  resources  of  their  several  dominions, 
without  acquiring  them  any  solid  advantage  in  re- 
turn. A  treaty  was  therefore  concluded  in  1647, 
commonly  called  the  peace  of  Westphalia,  by  which, 
among  other  arrangements,  the  bishoprics  of  Min- 
den,  Halberatadt,  Magdeburg,  and  Camin,  and  the 
lordships  of  Hochcnstem  and  Richenstein  were  ceded 
to  the  Duke  of  Prussia.  Prussia,  however,  was  not 
.  destined  to  remain  long  at  peace.  The  Swedes  hav- 
ing invaded  Pomerania,  part  of  which  had  been  assign- 
ed to  Prussia  by  the.  treaty  of  Westphalia,  Frederick 
William  marched  to  oppose  them  ;  defeated  them  with 
great  slaughter ;  and  ultimately  carried  his  victorious 
arms  into  Sweden,  where  the  enemy  experienced  se- 
veral signal  defeats,  and  might  have  been  almost  extir- 
pated, had  an  interposition  not  been  made  in  their  fa* 
vour  by  the  celebrated  generals  of  France,  Turenneand 
Cond6.  Peace  was  in  consequence  agreed  upon  by  the 
contending  parties ;  and  it  was  stipulated,  that  the 
Duke  of  Prussia  should  possess  the  customs  in  all  the 
ports  of  Further  Pomerania,  with  the  cities  of  Cam  in  r 
Gortz,  Greifenberg,  and  Wildenbruck.  With  this 
treaty,  which  was  called  thepeace  of  St.  Germain?,  termi- 
nated the  military  career  of  Frederick  William,  who 
passed  the  remainder  of  his  days  in  tranquillity,  and  in 
promoting  the  beat  interests  of  his  dominions.    Few 


*  The  margraviale  of  Brandenburg  was  founded  in  927,  by  the  Ertfperor  Henry  I.  and  wm  fist  conferred  on  Sigefroy,  hat  brotbewa- 
law.  Prom  its  institution  till,  as  mentioned  above,  it  was  purchased  by  Albert,  burg-grave  of  Nuremburg*  no  fewer  than  eight  diffeetf 
families  successively  held  the  office  of  margrave  of  Brandenburg.  The  margraves  of  Brandenburg,  after  the  year  1100,  enjoyed  the  digniry 
and  tide  of  elector  and  duke. 

f  It  may  not  be  improper  Co  state,  thai  Brandenburg  is  subdivided  into  New  Mark,  Old  Mark  or  Alte  Mark,  Middle  Mark,  aas 
Ucker  Mark. 
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\t.  sovereigns  ctct  attained  to  greater  celebrity,  or  enjoyed 
mJ  more  deeply  the  affections  of  their  subjects,  and  the  re- 
spect of  foreign  countries.  An  embassy  was  sent  him 
by  the  Chain  of  the  Tartars,  craving  bis  alliance.  The 
Protestants,  who  in  1685  fled  from  France,  took  re- 
fuge, as  we  formerly  mentioned,  in  Brandenburg,  where 
they  were  received  with  affection  and  kindness.  The 
Duke  died  in  1688,  carrying  to  the  grave  the  love  and 
regret  of  his  subjects.  Prussia,  before  his  time,  was 
held  as  a  fief  of  the  Polish  monarch*;  but  in  1656,  he 
compelled  the  king  of  Poland  to  declare  it  an  inde- 
pendent state.  The  great  Puffendorf  thought  the  life 
of  this  duke  a  subject  not  unworthy  of  his  pen :  and 
Frederick  the  Great,  in  his  Memoirs  of  the  House  of 
Brandenburg,  regards  him  as  the  chief  founder  of  the 
power  of  that  family. 
id!.  His  son  Frederick,  who  succeeded  him,  finding 
himself  possessed  of  extensive  dominions,  and  of  no  in- 
considerable influence  among  the  nations  of  Europe, 
and  being  besides  fond  of  show  and  splendour,  aspired 
to  the  regal  dignity.  For  this  purpose,  he  used  every 
means  to  insinuate  himself  into  the  favour  of  the  em- 

S?ror,  and  at  the  suggestion  of  William  III.  king  of 
ritain,  joined  with  the  emperor  in  an  alliance  against 
1  France.  The  object  of  his  ambition  was  at  length'  ob- 
*  tained  on  terms  sufficiently  liberal  and  honourable,  and 
m  he  was  crowned  king  at  Konigsberg  in  January,  1701, 
under  the  name  of  Frederick  I.  the  emperor  himself 
placing  the  crown  on  his  head.  Some  of  the.  terms  on 
which  this  dignity  was  acquired  were,  1st,  That  Fre- 
derick should  not  separate  from  the  empire  those  por- 
tions of  iiis  dominions  which  had  formerly  been  de- 
pendent on  it ;  2d,  That  in  the  emperor's  presence  lie 
should  not  experience  any  marks  of  honour  superior  to 
those  he  had  before  enjoyed ;  but  that  his  ministers  at 
Vienna  should  be  treated  with  the  same  distinction  as 
those  of  other  crowned  heads;  3d,  That  Frederick  should 
maintain  at  his  own  expense  6000  men  in  Italy,  in 
case  the  emperor  should  be  obliged  to  make  war  on  ac- 
count of  the  claim  of  the  house  of  Bourbon  to  the  throne 
of  Spain,  and  that  these  troops  should  be  continued 
there  while  the  war  lasted.  Such  were  the  most  im- 
portant of  the  terms  on  which  Prussia  was  erected  into 
a  kingdom.  Frederick  showed  himself  not  unworthy 
of  the  honours  he  attained.  He  was  a  pacific  and  pa- 
triotic prince,  and  exerted  himself  to  improve  the  in- 
ternal advantages,  and  to  secure  the  stability  of  his  pos- 
tkk  sessions.  He  was  succeeded,  in  17.13,  by  bis  son  Fre- 
■  I.  derick  William,  sometimes  called  Frederick  II.  a  great 
statesman,  and  with  dispositions  decidedly  military, 
though  he  never  was  engaged  in  actual  hostilities.  He 
devoted  himself,  however,  to  the  augmentation  of  his 
army,  already  great,  and  to  the  discipline  of  the  troops. 
The  army  was  .composed  of  the  tallest  men  he  could 
find  in  his  own  dominions,  and  he  did  not  scrapie  to 
violate  national  faith  in  picking  up  the  subjects  of  other 
states  to  answer  his  purpose ;  a  circumstance  which  was 
more  than  once  the  occasion  of  altercations,  and  almost 
of  hostilities.  Before  his  death  the  Prussian  army  was 
not  only  one  of  the  most  numerous,  but  the  best  dis- 
ciplined and  accoutred  of  any  in  Europe.  This  ob- 
ject he  kept  steadily  in  view,  both  from  the  inherent 
taste  and  tendency  of  his  mind,  and  from  the  necessity 
of  maintaining  an  attitude  of  preparation  and  of  readi- 


ness to  keep  the- house  of  Austria  in  awe,  which  was  Prussia, 
now  regarded  as  the  natural  enemy  and  rival  of  Prus-  W-y"^ 
sia.  During  Frederick  William's  time,  though  some 
misuifderstandings  took  place,  war  never  was  declared 
betweeu  these  powers ;  but  .from  the  state  in  which  he 
left  his  army,  and  from  the  funds  he  had  accumulated, 
he  put  it  in  the  power  of  his  son  to  perform  exploits  not 
surpassed  in  number  and  in  brilliancy  in  modern  times. 

His  son,  Frederick  II.  *  commonly  and  deservedly  Frederick 
styled  the  Great,  came  to  the  throne  in  1740.    His  the  Great, 
mother  was  Sophia,  daughter  of  George  I.  king  of 
Great  E|ritain.    He  was  born  on  the  24th  of  January, 
1712 ;  and  was  entrusted  in  his  infancy  to  the  care  of 
Madame  de  Rocoule,  who  spoke  only  in  French;  a 
circumstance  that  has  been  regarded  as  the  origin  of 
bis  uncommon  taste  for  that  language,  and  his  dislike 
of  the  German,  his  native  tongue.    As  he  advanced  in 
years  he  was  put  under  more  accomplished  tutors,  to 
whose  instructions  he  uniformly  paid  the  most  marked 
attention ;  but  as  his  father's  object  was  to  inspire  him 
with  a  love  of  military  glory,  and  to  teach  him  toe  art  of 
war  in  all  its.  departments,  he  made  at  first  but  compara- 
tively little  progress  in  science  and  literature.  And,  in- 
deed, though  a  man  of  uncommon  genius,  and  of  very 
general  attainments,  his  erudition  was  at  best  but  li- 
mited, being  acquainted,  for  instance,  with  the  classical 
writers  of  antiquity  chiefly  through  the  medium  of 
French  translations.    The  branches  in  which  he  excel- 
led were  the  belles  lettres  and  moral  science.     He  was 
also  an  adept  in  music,  and  passionately  fond  of  it ;  an 
accomplishment  which  his  father  seems  to  have  rec- 
koned incompatible  with  the  profession  of  a  soldier,  as 
he  strictly  forbade  him  to  practise  it— a  restriction 
which  was  the  chief  cause  of  that  misunderstanding 
which  obtained  between  them  for  several  years  previ- 
ously to  the  death  of  Frederick  William.    In  conse- 
quence of  this  misunderstanding,  he  retired  to  the  cas- 
tle of  Rheinsberg,  where  he  devoted  his  time  to  study, 
to  the  most  refined  and  elegant  amusements,  and  to  the 
society  and  conversation  of  the  learned  from  almost 
every  country.    When  he  ascended  the  throne  in  1 740, 
he  was  welcomed  by  the  unanimous  acclamations  of  his 
subjects,  who  entertained  hopes  of  his  future  greatness 
and  celebrity,  which  were  not  disappointed.     Under 
the  article  Frbdebick  III.  in  this  work,  (Vol.  IX.  page 
748,)  we  have  given  a  full  and  minute  account  of  the 
military  achievements  of  this  distinguished  monarch ; 
and  referring  our  readers  to  that  article  for  farther  in- 
formation on  this  subject,  we  shall  at  present  state,  in 
the  roost  cursory  and  brief  manner,  only  the  most  im- 
portant transactions  of  his  reign.    In  accordance  with 
the  uniform  policy  of  his  family,  the  early  and  great 
object  of  his  life  was  to  increase  his  dominions ;  and 
the  first  step  he  took  in  the  accomplishment  of  his  wish- 
es, was  the  invasion  of  Silesia  on  the  death  of  the  em- 
peror of  Germany.    Disregarding  the  Pragmatic  Sanc- 
tion, by  which  all  the  powers  of  Europe  had  engaged 
to  secure  the  emperor's  hereditary  claims  to  his  eldest 
daughter,  the  Archduchess  Maria  Theresa,  he  took 
possession  of  Silesia  with  an  army  of  30,000  men.  And 
after  reducing  several  cities,  and  defeating  the  Aus- 
trians  at  Molwitz,  he  entered  Breslau  the  capital,  and 
received  the  homage  of  the  Silesians.  t 

This  invasion  of  Silesia,  though  it  could  not  be  pre- 


*  This  monarch  is  more  properly  designated  Frederick  II.  than  Frederick  I  IT.  as  in  the  regal  genealogy  the  name  of  Frederick  alone 
*  regarded  ae  distinct  from  Frederick  William.  In  this  case,  the  lather  of  Frederick  the  Great  is  denominated  Frederick  William  I. 
«d  not  Frederick  II. 

t  The  history  of  SOdsia,  though  not  very  important,  requires  not  to  he  passed  over  in  silence.  The  original  inhabitants  (of  Suevic  deriva- 
tion) were  displaced  in  the  6th  century  by  a  Sclavonic  tribe  named  Zlety,  whence  the  name  in  (he  Polish  speech  is  Zlesien.    Christianity 
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Prussia,  ritorics  as  teemed  consistent  with  the  permanency 
and  security  of  the  balance  of  power  in  Europe. 
The  following  are  the  new  territories  conferred  on 
Prussia  by  the  congress  of  Vienna,— from  France,  the 
Lower  Rhine,  and  part  of  Juliers,  Cleves,  and  Berg; 
from  Westphalia,  Munster,  and  the  remaining  part  of 
Juliers,  Cleves,  and  Berg ;  and  from  Saxony,  *  Thu- 
ringia,  Upper  and  Lower  Lusatia  and  Menneberg, 
which  latter  provinces  contain  about  a  million  of  in- 
habitants, and  are  situated  on  the  north  and  east  of 
the  Saxon  dominions.  We  have  already  stated,  that 
in  this  year  also,  Prussia,  partly  by  exchange,  and 
partly  by  purchase,  obtained  from  Denmark  that  part 
m  the  west  of  Pomerania,  commonly  called  Swedish 
Pomefania,  with  the  island  of  Rugen.  And  thus  we 
see  Prussia,  by  her  own  energy  and  exertions,  again 
raised  from  the  condition  of  a  second  rate  power,  to  be 
one  of  the  first  sovereign  states  of  Europe,  and  as  for- 
midable as  she  was  even  in  the  time  of  Frederick  the 
Great. — Frederick  William  III.  in  whose  reign  the 
above  memorable  events  took  place,  forms  one  of  the 
members  of  the  Holy  Alliance,  and  enters  with  eager- 
ness into  all  the  views  by  which  that  body  is  distinguish- 
ed; and  in  some  respects  he  carries  despotism  in  his 
own  dominions,  to  a  height  which  in  Britain  would 
be  reckoned  intolerable.  But,  in  opposition  to  this,  he 
is,  as  previously  mentioned, '  assiduous  in  other  re- 
spects in  promoting  the  best  interests  of  his  subjects : 
he  has  made  several  judicious  improvements  in  the 
legal  code  of  the  kingdom,  and  in  the  administration 
of  justice ;  he  encourages  literature,  agriculture,  trade, 
and  manufactures;  he  has  established  the  liberty  of 
the  press ;  and  he  has  even  promised  a  representative 
government  to  his  subjects,— a  measure  for  which  a- 
decree  was  issued,  dated  at  Vienna  1815,  though  it 
has  not  yet  been  carried  into  execution.  At  the  present 
date  the  Prussians,  finding  that  their  country  holds  a 
distinguished  rank  among  the  nations  of  the  continent ;  • 
that  they  are  making  rapid  progress  in  all  the  arts  of 
peace  and  national  prosperity ;  and  that  their  property 
and  privileges  are  protected  and  held  sacred,  are  cha- 
racterized by  as  much  contentment,  patriotism,  and 
attachment  to  their  sovereign  and  government,  as  they 
displayed  at  any  previous  period  of  their  history. 

See  Travels  by  Marshall,  (supposed  to  be  written 
by  Sir  John  Hill)  Coxe,  Riesbeck,  &c;  Letters  on  Si- 
lesia,  by  Adam,  minister  plenipotentiary  from  the 
United  States,  1801 ;  Tableau  de  la  Pologne,  par  Make 
Brun,  Paris,  1 807 ;  Hoeck's  Appercu  Statistique  des  Etats 
oVAllemagne,  Paris,  fol.  1801;  Statistiscke  Darstellung 
der  Preusische  Monarchic,  von  J.  A.  Demain,  1818: 
Reichard's  Guide  des  Voyageurs%  Weimar,  1805;  Wrax- 
all's  Memoirs;  see  the  following  works  by  Frederick 
the  Great,  Memoirs  of  the  House  of  Brandenburg; 
Memoirs  of  his  own  Tmes,from  1740  to  the  Peace  of 
Dresden;  A  History  of  the  War  of  Seven  Years;  and 
A  History  of  the  Transactions  from  the  Peace  of  Hu~ 
bersburg;  see  also  the  various  Laves  of  Frederick  the 
Great;  the  Annual  Register,  particularly  for  1806, 
1807,  1814,  and  1815;  and  in  this  work,  the  articles 
Austria,  Frederick  III.  Germany,  Poland.    (&) 


PRUSSIAN  Blub.    See  Dtkikg,  vol.  viil  $  118,  ?m 
119 *  354.  356,  857,  389.  fis 

•PRUSSIATE3.    See  Chimibtrt,  vol.  vi.  p.  87;^ 
and  Dyking,  voL  viii.  f  120.  "** 

PRUSSIC  Acid.    See  Chemistry,  vol.  vi.  p.80}  Zj 
and  Poisons,  vol.  xvi:  p.  7 J 9. 

PTOLEMIES.  See  Egypt,  vol.  viii.  p.  369—378. 
Astronomy,  vol.  ii.  p.  59  ;  Mocic,  vol.  xv.  p.  88 ;  and 
Optics,  vol.  xv.  p.  401. 

PUERPERAL  Fever.  See  Midwifery,  vol  xnr. 
p.  259. 

PUFFENDORF,  Samuel,  a  celebrated  historian  rod 
jurist ;  was  born  at  Floha,  near  Chemnits  in  Misrua, 
in  Upper  Saxony.  His  father,  who  was  a  Lutherm 
clergyman,  educated  him  under  bis  own  eye;  but 
when  he  was  sent  to  Leipsic  to  study  divinity,  he  ac- 
qoired  a  taste  for  the  study  of  law,  which  he  ever  af- 
terwards prosecuted  with  ardour.  From  Leipsic  be 
went  to  Jena  to  study  mathematics  under  Weigel,  and 
having  acquired  a  competent  knowledge  of  them,  he 
devoted  himself  to  the  law  of  nations  and  the  politics 
of  the  Germanic  body.  In  1658,  he  was  appointed 
governor  to  the  Swedish  ambassador  at  the  court  of 
Denmark ;  and  when  a  quarrel  arose  between  the  two 
nations,  he  was  put  under  arrest  at  Copeuhagen  along 
with  the  rest  of  the  family  of  the  Swedish  ambas-  , 
sador.  During  this  confinement,  which  lasted  for 
eight  months,  he  wrote  commentaries  on  Grotias's 
work,  On  the  Rights  of  War  and  Peace,  and  on  the  po- 
litical writings  o£  Hobbes ;  and,  having  arranged  bis 
observations,  he  published  them  under  the  title  of 
Elements  of  Universal  Jurisprudence,  which  appeared 
in  1660.  This  work  acquired  much  reputation  to  its 
author,  and  induced  the  Elector  Palatine  to  establish 
for  Puflfendorf  a  professorship  of  natural  law  in  the 
university  of  Heidelberg.  Tne  king  of  Sweden  gave 
him  the  same  office  in  the  university  of  Lunden  in 
1670. .  After  the  publication  of  his  Treatise  on  the  Law 
of  Nature  and  Nations;  Professor  Beckman  published 
a  libel  against  him,  for  which  he  was  banished  the 
kingdom.  This  punishment  exasperated  the  professor 
to  such  a  degree,  that  he  sent  a  challenge  to  Poffen- 
dorf,  who,  however,  declined  to  take  any  notice  of  it 
Having  gone  from  Lunden  to  Stockholm  during  the 
prevalence  of  the  war  in  Schonen,  he  was  honoured 
with  the  dignity  of  baron,  and  was  appointed  royal 
historiographer  and  counsellor  of  state.  Here  he  coo* 
posed  his  History  of  Sweden  from  the  expedition  of 
Gusiavus  Adolphus  into  Germany,  to  the  Abdication  0/ 
Christina  ;  and  also  his  History  of  Charles  Gustavus. 

The  elector  of  Brandenburg,  with  the  consent  of 
the  king  of  Sweden,  invited  our  author  to  reside  at  hit 
court  as  a  counsellor  of  state,  and  with  the  view  of 
writing  the  History  of  Frederick  William.  This  great 
work,  which  was  not  published  till  the  death  of  its  1 
author,  appeared  in  1696,  entitled,  The  History  of 
Frederick  William  II.  the  Great,  Elector  of  Branden- 
burg. It  occupies  two  folio  volumes,  and  was  com- 
posed from  materials  in  the  archives  of  the  house  of 
Brandenburg.  Complete  copies  of  it  are  said  to  be  I 
very  scarce. 


*  Saxony,  during  the  struggles  we  hare  been  recording,  was  in  alliance  with  France ;  and  Bonaparte  changed  the  tide  of  elector  to  that 
of  king,  (whicn  still  continues)  and  added  to  his  dominions  the  duchy  of  Warsaw.  During  the  eighteen  months  which  elapsed  betv*a 
the  battle  of  Leipsic  and  the  congress  of  Vienna,  the  Saxons  were  in  dreadful  suspense  respecting  the  ultimate  fate  of  their  country.  The 
dismemberment  which  took  place  was  not  altogether  unexpected.  The  king,  however,  firmly  remonstrated,  and  protested  against  tfc 
measure;  but  at  length  fearing  that  hostilities  might  be  the  result  of  longer-continued  resistance,  he  was  obliged  to  acquiesce.  **  All 
my  efforts,"  says  he  in  an  affecting  farewell  address  to  his  subjects,  "  all  my  efforts  to  avert  so  painful  a  sacrifice  have  been  vain.  I  »•* 
part  from  you ;  and  the  bonds  which  your  fidelity  and  attachment  to  my  person  render  so  dear  to  me,— the  bonds  which  have  formed  for 
ages  the  happiness  of  my  house  and  of  my  ancestry,  must  be  for  ever  broken."— (Annual  Register  for  1815.) 


be 
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U     Baron  PuSendorf  died  at  Berlin  in  1694,  of  an  in*  of  Nature  and  Nations,  entitled,  Duties  of  a  Man  and 

fiamraation  in  hii  feet*  occasioned  by  cutting  hia  nails,  a  Citizen. 

'  and  left  behind  him  a  high  reputation  for  integrity  and  His  elder  brother  Isaiah,  who  died  in  1689,  was  the 

honour.  author    of  a  satirical  work,    entitled,  Anecdotes  of 

His  other  works,  besides  those    we   have  men-  Sweden,  or  a  Secret  Jlittory  of  Charles  XL 

tioned,  are,  An  Introduction  .to  the  History  of. the  prin-  PULLEY.    See  Mechanics,  Vol.  XJH.  p.  525. 

dpal  States  at  present  in  Europe,  with  a  Continues  PUMICE  Stone.    See  Minehalogy,  jEtna,  and 

tion;  and  an  Abridgment  of  his  Treatise  on  the  Law  Volcano. 

PUMPS. 

,    Pump  is  the  name  given  to  a  well  known  engine  for  suction  pipe  rising  a  little  in  that  pipe.    By  depressing      pump. 

*  raising  water  above  its  natural  level.     It  was  invented  the  piston  a  second  time,  and  again  drawing  it  up,  the  s^v*^ 

by  Cteaibiue,  as  we  have  already  stated  in  our  History  air  below  c  d  is  again  rarefied,  and  the  water  rises  a  lit- 

of  Hydrodynamics*  but  has  received  many  improve-  tie  higher  in  the  suction  pipe,  till  by  successive  strokes 

meats  in  modern  times.     In  giving  an  account  of  the  of  the  piston  the  water  rises  through  the  valve,  and 

most  important  variations  which  this  engine  has  under-  pressing  the  valve  down  by  its  weight  remains  there, 

gone,  we  shall  begin  by  describing  the  three  forms  in  If  the  piston  is  now  made  to  descend  in  the  water  above 

which  it  generally  appears,  viz.  the  sucking  pump;  the  CD,  it  will  rise  through  the  valve  v,  and  will  be  lifted 

lifting  pump;  and  the  forcing  pump.  up  by  raising  the  piston  into  the  reservoir  MN,  from 

which  it  may  be  conveyed  by  a  spout  or  pipe  for  use. 

1.  Description  of  the  Sucking  Pump.  Hen<*  it  is  obvious,  that  whenever  the  piston  cd  is 

.                A  ..   . D.      rvwfvv  »"«d,  the  valve  *  will  nse,  and  the  valve  »  fall,  and  vice 

The  sucking  pomp  is  represented  in  Plate 'CCCCLXX.  ^^    As  the  whole  pressure  of  the  atmosphere  is 

Fig.  l.  where  ABDC  is  called  the  barrel,  and  CDEF  equal  t0  about  a  co]umn  of  water  of  32  fect>  the  perpen- 

the  suction  pipe,  which  are  joined  to  one  another  by  dicultr  hei  ht  of  ^    iston  e  d  above  the  8urface  of  the 

flanges  at  CD,  (if  they  are  made  of  cast  iron,)  so  as  to  water  in  the  wcll  mu8t  neyer  cxceed  32  £eeU 

be  perfectly  air  tight.  The  lower  end  of  the  suction  pipe 

i*  immersed  in  the  water  to  be  raised,  and  generally  has  a  n                  r 

grating  across  it  to  prevent  the  entrance  of  extraneous  2-  ^^enptwn  oj  the  UJlmg  Futnp. 

substances.  The  piston  cd,  attached  to  the  lower  end  of  The  lifting  pump,  which,  properly  speaking,  is  only  DescWp- 

the  spear  or  rod  a  ft,  is  a  hollow  cylinder,  and  has  its  the  sucking  pump  inverted,  is  shown  in  Fig.  4.    In  this  tion  of  the 

exterior  circumference  formed  of  leather,  so  as  to  move  pump,  the  spear  or  rod  of  the  pump  consists  of  a  frame  lifting 

tightly  in  the  barrel  ABCD,  without  permitting  any  am  b,  an  6,  to  which  is  fixed  the  piston  cd,  with  its  ^^ 

air  to  pass  between  it  and  the  barrel.  valve  v  opening,  upwards.    At.  the  flange  CD  there  is  CCCCLXX- 

In  tne  centre  of  the  piston  there  is  placed  a  valve  v  also  another  valve  x  opening  upwards.                             Fig.  4. 

opening  upwards,  and  at  CD  another  x  of  the  same  kind,  Let  this  apparatus  be  now  immersed  in  water,  whose 

the  construction  of  which  is  shown  in  Figs.  ST.  and  3.  surface  is  WW,  and  let  the  piston  be  drawn  up  to  CD* 

In  Fig.  3.  CD  corresponds  with  CD  in  Fig.  1,  and  1,  When  the  piston  is  permitted  to  descend  by  its  own 

2,  3,  4,  are  the  screw  hole*  of  the  flanges.     Upon  this  weight,  the  valve  v  will  open,  and  the  water  will  rise 

plate,  with  a  part  NL  cut  out,  there  is  applied  a  ring  till  it  fills  the  barrel.    If  the  piston  is  now  drawn  up 

of  thick  leather  NKL  ;  and  another  piece  of  strong  lea-  by  a  power  at  a,  the  valve  v  will  shut,  and  the  piston 

ther  NR,  composing  the  valve, has  its  end  N  placed  in  cd  will  push  the  water  upward  through  the  valve  x, 

the  opening  NL.    The  circular  part  of  the  leather  or  into  the  rising  pipe  or  main  CDEF.    By  again  letting 

valve  NR,  is  of  a  greater  diameter  than  the  opening  down  the  piston,  the  valve  x  will  shut  by  the  weight 

in  the  leather  NKL,  but  is  not  so  great  as  to  fill  up  of  the  superincumbent  water,  and  the  water  below  will 

the  circle  GKI,  Fig.  8.    Two  brass  plates,  the  upper-  again  rise  into  the  barrel  through  the  valve  v. 
most  of  which  is  seen  at  R,  are  used  to  strengthen  this 

valve,  the  under  one  being  a>  HtUe  smallw^than  the  $  Description  of  the  Forcing  Pump.^ 

larger  than  that  aperture.  '  The  forcing  pump,  represented  in  Plate  CCCCLXX.  Descrlp- 

When  this  plate  is  inserted  at  CD,  the  tail  of  the  Fig.  5.  consists  of  a  working  barrel  ABCD,  a  suction  tion  of  the 

leather  valve  at  N  will  be  compressed  between  the  pipe  CDEF,  and  a  main  or  rising  jpipe  DGH.    The  «w»« 

plates,  and  will  become  a  hinge,  on  which  the  valve  piston  cd,  fixed  to  the  spear  or  rod  ab,  is  solid,  and  p^ 

can  rise  or  fall.     A  valve  nearly  similar  is  placed  at  v.  forms  a  kind  of  double  cone,  which  is  widest  at  the  CCCCLXX. 

The  operation  of  the  pump  will  now  be  readily  un-  middle,  being  covered  with  two  hoops  of  strongjeather.  ^g.  5. 
derstood.  When  the  piston  c  d  is  depressed  towards  At  CD  there  is  a  valve  v  rising  upwards,  and  another 
CD  by  the  power  of  a  roan  working  at  the  rod  or  spear  x  of  the  same  kind  in  the  rising  pipe  at  ef.  - 
a  6,  the  air  bet  weened  and  CD  forces  up  the  valve  v,  When  the  piston  abedis  pushed  downwards,  it 
and  occupies  the  space  passed  through  by  the  piston  drive*  the  air  before  it,  closing  the  valve  v,  and  open- 
cd;  but  upon  drawing  up  the  piston  towards  AB,  the  ing  the  valve  x.  Upon  drawing  up  the  piston,  the  air  in 
pressure  of  the  air  above  c  d  shuts  the  valve,  and  con-  the  space  D/e  now  expands  in  the  barrel,  and  the  valve 
sequently  all  the  air  in  the  barrel  below  cd,  and  in  the  *  is  shut  by  the  superior  pressure  of  the  atmosphere, 
suction  pipe,  is  rarefied.  The  atmospheric  air  being  From  the  rarefaction  of  the  air  in  the  barrel  the  equi- 
ne Jonger  balanced  by  that  in  the  pipe,  the  equilibrium  librium  of  the  air  above  and  below  the  valve  t;  is  de- 
can  only  be  restored  by  the  water  at  the  bottom  of  the  stroyed,  and  consequently  the  predominating  pressure  - 
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Forcing 
pump  with 
air  vessels. 
Plate 

CCCCLXX. 

Figs.  6,  r 


Pump-  of  the  air  in  the  suction  pipe  CDBF  lifts  the  valve  v, 
and  expands  into  the  barrel.  The  whole  air  in  the 
suction  pipe  being  thus  more  rare  than  that  of  the  at- 
mosphere, the  pressure  of  the  latter  upon  the  surface 
of  the  water  will  force  it  up  a  short  way  in  the  suction 
pipe,  till  the  equilibrium  is  restored.  By  a  second 
stroke  of  the  pump  the  same  effect  is  produced,  and  the 
water  rises  a  little  higher  in  the  suction  pipe,  till  it 
gets  into  the  barrel,  when  it  will  be  forced  up  the  main 
or  rising  pipe  DHG  by  the  descent  of  the  piston  c  d. 

In  examining  the  operation  of  this  pump,  it  must  be 
obvious  that  it  begins  its  action  as  a  sucking  pump,  and 
finishes  by  being  a  lifting  pump.  On  this  account  the 
piston  is  made  with  a  double  cone,  as  the  air  and  wa- 
ter would  pass  by  the  sides  of  the  lower  cone  when 
the  piston  is  drawing  up;  but  this  is  prevented  by  the 
leather  of  the  upper  cone  applying  itself  to  the  surface 
of  the  barrel. 

As  the  forcing  pump  works  by  starts,  it  must  obvi- 
ously furnish  an  intermitting  stream  of  water.  There 
are  many  cases,  particularly  in  fire  engines  and  water- 
ing engines,  where  it  is  desirable  to  have  a  constant 
current ;  and  this  effect  may  be  obtained  very  simply, 
by  the  application  of  an  air  vessel  MN,  Fig.  6.  and  7. 
which  is  fitted  upon  the  main  or  rising  pipe  of  the 
forcing  pump.  In  both  these  figures,  the  parts  of  the 
forcing  pump  to  the  left  of,  and  below  the -valve  eft  are 
exactly  the  same  as  that  in  Fig.  5. 

In  Fig.  6.  the  air  vessel  MN  is  joined  laterally  to  the 
rising  main  pipe  ;  and  in  Fig.  7.  it  surrounds  an  inter- 
ruption of  the  main  OH.     In  order  to  explain  the  ac- 
tion of  these  air  vessels,  let  us  suppose  that  the  pump 
-    has  received  water  above  the  valve  eft  a  part  of  that 
water  will  get  into  the  vessel  MN,  and  compress  the 
air  within  it  with  a  force  proportional  to  the  height  of 
the  column  in  the  main  GH.     The  next  stroke  of  the 
piston  draws  up  more  water,  and  raising  it  higher  in 
the  main,  the  air  in  the  air  vessel  is  more  powerfully 
compressed.    When  the  water  is  at  last  raised  to  the 
place  where  it  is  to  be  delivered,  or  to  the  end  of  the 
main  from  which  it  is  to  issue,  the  air  in  the  air  vessel 
is  so  much  compressed,  that  it  balances  the  whole 
height  of  the  column  above  it.    Now,  if  the  aperture 
at  the  top  of  the  main,  from  which  the  water  flows, 
were  large  enough  to  allow  the  water  to  issue  with  the 
same  velocity  as  that  of  the  piston,  it  would  flow  peace- 
ably over,  rising  no  higher  by  each  successive  stroke, 
and  occasioning  no  additional  compression  of  the  air  in 
the  air  vessel.    But  if  the  aperture  of  the  main  is  di- 
minished to  half  its  size,  the  water  forced  up  by  the 
piston  has  not  time  to  issue  during  the  stroke,  and  con- 
sequently a  part  of  it  must  go  into  the  air  vessel,  and 
increase  the  compression  of  the  included  air.    If  the 
piston  has  now  ended  its  stroke,  and  raises  no  more 
water,  the  compression  of  the  air  in  the  air  vessel  ex- 
ceeding the  pressure  of  the  water  in  the  main,  the  air 
will  press  upon  the  surface  rvrv  of  the  water  in  the 
vessel,  and  force  it  out  at  the  aperture  of  the  main  in 
an  uniform  current,  while  the  piston  is  returning  to 
make  another  stroke. 

4.  Description  of  ah  Improved  Lifting  Pump. 

Description  This  pump,  shown  in  Plate  CCCCLXX.  Fig.  8.  is  a 
of  an  iro-  sucking  pump,  converted  by  a  slight  addition  into  a 
proved  lift-  lifting  pump,  and  fitted  for  propelling  water  with  any 
fSate"^  ^kdty  an°  to  ^y  required  distance.  Near  the  top 
cocclxx.  °f  tne  working  barrel  ABCD  of  a  sucking  pump,  is 
fig*  8.    *   joined  the  pipe  Fef,  terminating  in  a  rising  main  tf GH. 
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The  top  of  the  barrel  AB  is  terminated  with  a  strong 
plate  AB  mn,  ancl  a  stuffing  box  AB,  through  which 
the  polished  piston  rod  a  b  works  air-tight  like  the 
piston  rod  of  a  steam-engine,  so  as  to  prevent  either 
the  escape  of  air  or  water.  The  piston  cd,  which 
is  hollow,  has  a  valve y  opening  upwards;  and  there 
is  a  similar  valve  v  at  the  lower  end  CD  of  the  bar- 
rely  and  there  may  be  advantageously  placed  a  valve 
x  at  the  bottom  ef  of  the  main,  though  it  is  not  ne- 
cessary. 

Let  the  piston  cd  be  now  supposed  to  be  down  near 
v.  When  it  is  drawn  up  it  pushes  up  the  air  above  it, 
(which  will  keep  down  the  valve  y)  driving  it  through 
the  valve  x  in  the  main  where  it  escapes.  The  air  be- 
tween cd  and  v  will  now  expand  into  the  upper  part  of 
the  barrel  below  the,  piston,  and  it  will  be  rarefied  to 
such  a  degree,  that  the  predominating  pressure  of  the 
atmosphere  upon  the  water  below  will  raise  it  in  the 
suction  pipe.  When  the  piston  again  descends,  the  air 
displaced  into  the  barrel  from- the  suction  pipe  by  the 
ascending  water,  will  get  through  the  valve  y,  and, 
upon  again  drawing  up  the  piston,  this  air  will  be  dri- 
ven off  and  escape  through  the  rising  pipe  as  before. 
The  water  is  at  last  brought  into  the  working  barrel 
by  repeated  strokes.  It  gets  through  the  valve  ^  when 
the  piston  is  down,  and  when  the  piston  is  drawn  up, 
the.  water  is  drawn  up  along  with  it,  and  forced  up  the 
rising  pipe  through  the  valve  x. 

The  advantages  of  this  pump  are,  1.  That  the  rare- 
faction can  be  made  very  complete  by  bringing  the 
piston  near  the  bottom  of  the  working  barrel ;  2.  That 
the  piston-rod  being  pulled  in  place  of  pushed,  is  less 
liable  to  be  bent;  3.  That  the  parts  of  the  pump  are 
more  accessible  for  repairs;  and,  \.  That  while  by  put- 
ting a  cock  at  *,  water  may  be  obtained  for  common 
purposes  ;  the  pump,  by  merely  shutting  this  cock, 
may  be  used  also  for  extinguishing  fire,  or  for  convey- 
ing the  water  to  distant  places. 

5.  Description  of  the  Forcing  Pump  with  a  Solid 

Plunger. 

This  pump,  shown  in  Fig.  9.  diners  from  the  com-  Den 
mon  forcing  pump  only  in  the  substitution  of  a  solid  of-* 
plunger  ab  in  place  of  a  piston  of  the  usual  form.  This  »i  ■ 
plunger  is  turned  truly  cylindrical,  and  polished,  and  w^' 
its  diameter  is  a  little  less  than  that  of  the  inside  of  the  p^J 
barrel.     It  slides  through  a  collar  of  leathers  AB,  ccra 
which  Dr.  Robison  has  described  in  the  following  F{  1 
manner  :  "  The  top  of  the  barrel  terminates  in  a  flanch 
AB,  pierced  with  four  holes  for  receiving  screw  bolts. 
There  are  two  rings  of  metal  of  the  same  diameter, 
and  having  holes  corresponding  to  those  in  the  flanch. 
Four  rings  of  soft  leather  of  the  same  size,  and  similar- 
ly pierced  with  holes,  are  well  soaked  in  a  mixture  of 
oil,  tallow,  and  a  little  rosin.  Two  of  these  leather  rings 
are  laid  on  the  pump  flanch,  and  one  of  the  metal  rings 
above  them.    The  plunger  is  then  thrust  down  through 
them,  by  which  it  turns  the  inner  edges  downwards. 
The  other  two  rings  are  then  slipped  on  at  the  top  of  the 
plunger,  and  the  second  metal  ring  is  put  over  them, 
and  then  the  whole  are  slid  down  to  the  metal  ring. 
By  this  the  inner  edges  of  the  last  metal  rings  are 
turned  upwards.    The  three  metal  rings  are  now  forced 
together  by  the  screwed  bolts,  and  tnen  the  leathern 
rings  are  strongly  compressed  between  them)  and 
made  to  grasp  the  plunger  so  closely  that  no  pressure 
can  force  the  water  through  them.    The  upper  metal 
ring  just  allows  the  plunger  to  pass  through  it,  but 
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•  withoiit  any  play,  go  that  the  tamed  up  edges  of  jthe 
^leathern  rings  do  not  come  up  between  the  plunger 
and  the  upper  metal  ring*  but  are  lodged  in  a  little 
conical  taper,  which  is  given  to  the  inner  edge  of  the . 
upper  plate,  its  hole  being  wider  below  than  above. 
It  u  on  this  trifling  circumstance  that  the  great  tight- 
ness of  the  collar  depends.  To  prevent  the  leathers 
from  shrinking  by  drought,  there  is  usually  a  little 
cistern  formed  round  the  head  of  the  pump  and  kept 
full  of  water."  • 

The  operation  of  this  pump  is  almost  exactly  the 
same  as  that  of  the  forcing  pump.  When  the  bottom 
b  of  the  plunger  is  in  contact  with  v,  it  nearly  fills  the 
barrel.  By  drawing  it  up,  a  vacuum  is  made  in  the 
barrel.  The  valve  x  is  shut  by  the  pressure  of  the  at- 
mosphere above,  and  the  air  below  CD  rushes  through 
the  valve  v  into  the  barrel,  and  is  followed  by  the  wa» 
ter,  which  rises  in  the  suction  pipe.  The  same  opera- 
tion being  repeated,  the  water  rises  still  higher  in  the 
suction  pipe,  till  it  comes  into  the  barrel.  When  the 
plunger  ab  now  descends  in  the  barrel,  it  will  drive  the 
water  up  into  the  main  pipe  through  the  valve  x. 

This  pump  is  said  by  Dr.  Robison  to  have  been  in- 
vented by  Sir  Samuel  Moreland.  The  advantage  con- 
sists in  the  facility  with  which  the  plunger  can  be  re- 
paired, and  the  accuracy  with  which  it  may  be.  made 
to  work.  See  Desaguliers'  Experimental  Philosophy, 
vol.  I  p.  166. 

6.  Description  ofd  Pump  without  Friction. 

on  This  machine  consists  of  a  wooden  tube.  A8CD,  ei- 
P  ther  square  or  cylindrical,  having  a  valve  v  at  its  lower 
end.  The  depth  of  the  water  in  the  pit  must  be  at 
least  equal  to  the  distance  of  its  surface  NO  from  the 
u  place  of  delivery  K.  A  small  cistern  EADF  is  placed 
at  the  top  of  the  wooden  tube,  and  on  a  level  with  K. 
A  tube  KHG,  with  a  valve  at  H,  is  united  to  the  tube 
at  G.  A  beam  of  wood  LM,  and  of  at  least  the  same 
length  as  the  tube,  is  suspended  by  a  chain  from  a  work- 
ing beam,  and  is  loaded  with  weights  at  L  exceeding 
the  weight  of  the  column  of  water  displaced.  If  this 
beam  now  descends  by  its  own  weight  from  the  posi- 
tion shown  in  the  figure,  the  water  between  M  and  v 
must  rise  all  round  it  in  the  narrow  space  between  it 
and  the  tube  ABCD,  and  when  the  bottom  M  conies  to 
0,  the  water  will  have  risen  to  K,  in  the  rising  pipe 
GHK.  When  the  plunger  LM  is  drawn  up  again  to 
the  first  position,  as  in  the  figure,  the  water  in  the  tube 
will  sink  again,  but  that  in  vie  rising  pipe  will  remain 
in  consequence  of  the  valve  H  having  closed.  When 
the  plunger  descends  a  second  time,  the  water  will 
again  rise  in  the  tube  to  K,  and  will  now  flow  out  at  K,  1 
and  the  quantity  discharged  will  be  equal  to  the  part 
of  the  plunger  LM  below  the  surface  of  the  pit- water, 
hating  the  small  quantity  between  the  plunger  and  the 
tube,  which  may  be  made  very  small  by  a  good  work-* 
man. 

Dr.  Robison  observes,  that  he  has  seen  a  machine 
consisting  of  two  of  these  pumps,  which  was  made 
hy  an  untaught  labouring  man,  which  had  great  power. 
The  plungers  were  suspended  fjsjaw;  the  end  of  a  long 
beam,  the  upper  surface  of  which  was  fixed  into  a 
well  with  a  hand-rail  on  each  side.  A  man  stood  on 
one  end  till  one  plunger  descended  to  the  bottom  of  its 
tube,  and -he  then  walked  quietly  to  the  other  end,  the 
declivity  being  at  first  about  25°,  but  gradually  grow- 


ing less  as  he  advanced.  In  this  way  he  caused  the  Pump, 
other  plunger  to  descend,  and  so  on  alternately.  Dr. 
Robison  informs  us,  that  a  very  feeble  old  man,  whose 
weight  was  1 10  pounds,  raised  7  cubic  feet  of  water 
ll£  feet  high  in  a  minute,  and  wrought  eight  or  ten 
hours  every  day.  A  stout  young  man,  he  adds,  weigh- 
ing nearly  185  pounds,  raised  8£  cubic  feet  to  the  same 
,  weight  in  the  saftie  time,  and  when  he  was  loaded 
with  SO  pounds,  he  raised  9j  to  the  same  height,  work- 
ing  ten  hours  a-day  without  fatigue.  See  Robison's 
Mechanical  Philosophy,  vol.  ii.  p.  671- 

7.   Description  of  Haskins'  Quicksilver  Pump  without 

Friction. 

This  very  ingenious  machine  was  invented  by  Mr-  Desaip- 
Haskins  and  improved  by  Desaguliers,  and  has  been  tion  of 
described  in  great  detail  in  the  Philosophical  Transact  Haskins* 
lions  for  1728,  vol.  xxxii.  p.  5,  and  also  in  Dr.Desagu-  *«**»*«* 
liers'  Experimental  Philosophy,  vol.  ii.  p.  491.  ouTfr^! 

The  first  experiment  which  Mr.  Haskins  made  was  pLATE 
with  an  engine  which  he  erected  at  the  house  of  Dr.  cccclxx. 
Desaguliers  about  1720,  but  in  that  engine  as  much  Fig.  11. 
mercury  was  moved  every  stroke  as  the  water  raised, 
and  consequently  the  expense  of  the  mercury  was  very 
great.     Dr.  Desaguliers  however  informed  him  that  he 
might  accomplish  his  object  with  a  very  small  quanti- 
ty of  mercury,  and  both  Mr.  Haskins  and  a  Mr.  Wil- 
liam Vreem  found  out  the  construction  represented  in 
Fig.  11. 

In  this  figure  mnop  is  a  cylindrical  iron  tube,  about 
six  feet  long,  and  open  above.  Another  cylindrical  tube, 
ab,  close  at  top,  and  of  a  smaller  bore,  is  connected 
with  it  at  its  bottom  on.  From  the  main  pipe  A  pro- 
ceeds a  third  iron  cylinder  efgh,  which  can  move  up 
and  down  between  the  other  two  cylinders  without 
touching  either  of  them.  In  the  main  pipe  AB  there 
is  a  valve  at  v  and  another  at  x,  as  near  as  possible  to 
the  pipe  efgh.  Let  us  suppose  that  the  two  con- 
nected cylinders  mnop  and  ab  are  suspended  by  chains 
Cm,  Co,  from  the  end  of  a  working  beam,  and  let  mer- 
cury be  poured  in  between  mnop  and  ab  till  it  rises  to 
about  three-fourths  of  the  height  mn.  Let  us  suppose 
also,  that  the  lower  end  of  the  pipe  AB  is  plunged  in 
the  cistern  of  water,  and  that  the  valve  v  is  not  more 
than  33  feet  above  the  surface  of  the  water,  Let  us 
now  suppose  that  the  chains  Cp,  Cm,  descend,  and 
along  with  them  the  cylinders  ab,  mnop,  then  the  air 
above  a  will  be  rarefied,  the  valve  v  will  fall,  and  x  will 
rise,  and  a  portion  of  water  will  rise  in  the  suction 
pipe  B,  and  the  pressure  of  the  external  air  acting  on 
the  mercury  between  the  tubes  efgh  and  mnop,  will 
make  it  descend  in  that  space  and  rise  in  the  space  be- 
tween efgh  and  the  tube  ab.  As  mercury  is  about  13 
times  heavier  than  water,  it  will  rise  1  inch  in  that  in- 
terval for  every  13  inches  of  rise  in  the  water.  If  the 
chains  and  their  attached  cylinders  are  now  drawn  up, 
the  air  which  formerly  came  from  the  pipe  B  will  be  pre- 
vented from  returning  by  the  valve  x.  The  valve  v 
will  therefore  rise,  and  the  air  will  escape  through  it 
at  the  pipe  A.  By  a  repetition  of  the  operation,  the 
water  will  rise  higher  and  higher  in  the  suction  pipe, 
and  the  mercury  rise  higher  and  higher  in  the  interval 
between  efgh  and  ab,  till  at  last  the  water  will  flow 
through  x  and  fill  the  whole  apparatus.  When  this  is 
done  die  cylinders  have  descended  about  30  inches.  If 
they  are  now  drawn  up,  the  water  in  e/ cannot  return  > 


•  Rojnton's  System  4 


PhUotophy,  vol  ii.  p.  065. 


, 

Outer  Cylinder. 

Middle  Cylinder. 

inner  Cylinder. 

•Length,         • 

SO  inches. 

29.0  inches. 

31.)  inches. 

inner  diameter. 

6.74 

6.35 

6.03 

Thickness, 

0.10 

0.08 

0.13 

Outer  Diameter, 

(5.94 

6.51 

6.29 
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Pump,     through  the  valve  x,  and  will  therefore  be  forced  up  ther,  or  of  double  canvass,  a  fold  of  thin  leather,  or  of 

— — '  through  the  valve  v  into  the  rising  pipe  A,  because  in  sheep's  skin,  being  placed  between  the  two  folds.  The 

raising  the  cylinders  the  force  with  which  they  preto  upper  end  of  the  bag  should  be  firmly  tied  wkh  a  cord, 

against  the  water  presses  down  the  mercury  between  ab  in  a  groove  turned  out  of  the  rim  of  the  board  at  F. 

and  efgh,  and  causes  it  to  rise  between  efgh  and  mnop,  Into  the  board  at  F  is  fixed  the  fork  of  the  piston  rod 

till  the  two  mercurial  columns  are  nearly  on  a  level.  FG,  and  the  bag  is  kept  distended  by  a  number  of 

The  continued  rise  of  the  cylinders  causes  the  mer-  wooden  hoops  or  rings  of  strong  wire  ff,  ff,  andfii- 

cury  to  fall  still  farther  between  ab  and  efgh,  and  rise  ed  to  it  at  a  few  inches  distance  from  one  another,  and 

still  higher  in  the  space  between  efgh  and  mnop.  Hence,  kept  at  the  same  distance  by  three  or  four  cords,  bind. 

in  order  to  balance  this  inequality  of  the  columns  of  ing  them  together,  and  stretching  from  the  top  to  the 

mercury,  the  water  rises  through  the  valve  v  till  the  bottom  of  the  bag.    The  distance  of  the  boope  should 

height  of  the  water  in  the  pipe  A  is  13  tiroes  the  dtf-  be  nearly  twice  the  breadth  of  the  rim  of  the  wooden 

ference  of  the  mercurial  columns.    When  the  cylinders  ring  to  which  the  upper  vslve  F,  and  piston  rod  FG, 

are  again  depressed,  more  water  will  rise  in  the  suction  are  attached. 

pipe,  and  the  rise  of  the  cylinders  will  drive  the  water  "Now  let  this  trunk,"  says  Dr.  Robison,  "  be  iro- 
'etill  higher  up  the  pipe  A,  and  the  mercury  will  be  mersed  in  the  water.  It  is  evident  that  if  the  bag  be 
higher  m  the  inner  tnan  in  the  outer  space.  By  con-  stretched  from  the  compressed  form  which  its  own 
tinuing  this  action,  the  water  will  rise  in  A  till  the  weight  will  give  it,  by  drawing  up  the  piston  rod,  iti 
mercury  in  the  outer  space  arrives  at  the  top  of  the  capacity  will  be  enlarged,  the  valve  F  will  be  shut  by 
cylinder.  Dr.  Robison  remarks,  that  with  the  dimen-  its  own  weight,  the  air  in  the  bag  will  be  rarefied,  and 
aions  already  mentioned,  the  machine  will  raise  water  the  atmosphere  will  press  the  water  into  the  bap. 
about  30  feet  in  the  pipe  A  above  x,  which  will  make  When  the  rod  is  thrust  down  again,  the  water  will  come 
the  whole  height  above  the  pit-water  60  feet.  The  out  by  the  valve  F,  and  fill  part  of  the  trunk.  A  re- 
machine  requires  to  be  slowly  worked.  petition  of  the  operation  will  have  a  similar  effect;  the 
The  following  are  the  dimensions  of  the  three  cylin-  trunk  will  be  filled,  and  the  water  will  at  last  be  dis- 
ders  given  by  Desaguliers :  -charged  by  the  spout 

"  Here  is  a  pump  without  friction,  end  perfectly 
tight ;  for  the  leather  between  the  folds  of  canvass  ren* 
ders  the  bag  impervious  both  to  air  and  water.  We 
know  from  experiment,  that  a  bag  ef  6  inches  diame- 
ter, made  of  sail  cloth  No.  3,  with  a  sheep  skin  between, 
will  hear  a  column  of  15  feet  of  water,  and  stand  6 

The  quantity  of  mercury  used  is  36£  pounds,  which  hours  work  per  day  for  a  month,  without  failure,  end 

rises  up  to  the  height  of  16  inches  between  the  inner  that  the  pump  is  considerably  superior  in  effect  tos 

and  outer  cylinder.-  common  pump  of  the  same  dimensions.   We  must  only 

With  regard  to  the  effect  of  this  engine,  Dr.  Desa-  observe;  that  the  length  of  the  bag  must  be  three  tiroes 

guliers  informs  us,  that  a  man  raised  a  hogshead  of  wa-  the  intended  length  of  the  stroke ;  so  that,  when  the 

ter  18  feet  high  in  a  minute,  but  he  could  not  continue  piston  rod  is  in  its  highest  position,  the  angles  or  ridges 

this  exertion  above  £th  of  an  hour.   When  he  wrought,  of  the  bag  may  be  pretty  acute.    If  the  bag  be  more 

however,  so  that  he  could  continue  6  or  8  hours  a  day,  stretched  than  this,  the  force  which  must  be  exerted 

-he  raised  a  hogshead  between  10  and  1 1  feet  in  a  mi-  by  the  labourer  becomes  much  greater  than  the  weight 

nute,  which  Desaguliers  considers  as  the  maximum  ef-  of  the  column  of  water  which  he  is  raising.     If  the 

feet  produced  by  a  man  with  the  best  water  engine,  pomp  be  laid  aslope  in  these  occasional  and  hasty 

Dr.  Robison  likewise  admits  that  there  can  be  no  doubt  drawings,  it  is  necessary  to  make  a  guide  for  the  piston 

of  the  performance  of  this  engine  excelling  that  of  any  rod  within  the  trunk,  that  the  bag  may  play  up  and 

other  pump  which  raises  the  water  to  the  same  height,  down  without  rubbing  on  the  sides,  which  would  quick* 

He  considers  it  as  peculiarly  applicable  in  nice  experi-  ly  wear  it  out. 

ments  for  illustrating  the  theory  of  hydraulics,  as  it  "  The  experienced  reader  will  see,  that  this  pump  is 

would  give  the  finest  pistons  for  measuring  the  pres-  very  like  that  of  Gosset  and  De  la  Deuille,  described 

sures  of  water  in  pipes.  by  fielidor,  vol.  ii.  p.  130,  and  most  writers  on  hy- 
draulics.  It  would  be  still  more  like  k,  if  the  bag  were 

*.  Description  of  Dr.  Bob  it  on' s  Improvement  on  Gosset  on  the  under  side  of  the  partition  E,  and  placed  farther 

and  De  la  DeuiUts  Pump  without  friction.  do"n  *«  P?mP  >  but  we  think  tlut  our  fortn  **  &***! 

preferable  in  point  of  strength.    When  in  the  other  si- 

Descrip.         pT-  Robison  describes  this  improved  pump  as  without  tuation,  the  column  of  water  lifted  by  the  piston  teodf 

tion  of  Dr.  friction, — aa  capable  of  being  constructed  in  a  variety  of  to  burst  the  bag,  and  that  with  a  great  force,  as  the  in- 

Robison't    iorms  by  any  common  carpenter,  andas  of  great  utility  telligent  reader  well  knows.    But,  in  the  form  reeom- 

improve-     OT  raising  a  large  Quantity  of  water  to  a  small  height,  mended  here,  the  bag  is  compressed,  arid  the  strain  on 

Goueriiid  or  m  draining  marshes  and  marie  pits,  quarries,  &c  each  part  may  be  made  much  less  than  that  which  tends 

J>c  Ja             In  Fig.  IS,  ABCD  is  a  square  trunk,  formed  of  four  to  burst  a  bag  of  6  inches  diameter.    The  nearer  the 

Deuilie'i     planks  of  wood,  open  at  both  ends,  and  having  at  its  rings  are  placed  to  each  other,  the  smaller  will  the 

pump  with-  upper,  end  a  spout  B,  and  a  little  cistern  AB.    Near  its  strain  be. 

out  friction,  lower  end  is  a  wooden  partition,  perforated  with  a  hole,  "  The  same  bag  piston  may  be  employed  for  a  forcing 

cccclxx     *n  wluc*1  "  a  ^^  valve  E-    To  th5s  wo°den  partition  pump,  by  placing  it  below  the  partition,  and  inverting 

Fig.  IS.  "    "  niiled  a  ]an£  cylindrical  bag,  ffff,  having  its  up-  the  valve;  and  it  will  then  be  equally  strong,  becsute 

per  end  fixed  to  a  round  -board,  perforated  with  a  hole  the  resistance  in  this  case  too  will  act  by  compression."  * 

»  containing  a  valve  F.    This  bag  may  be  made  of  lea-  A  double  pump,  of  a  nature  similar  to  that  which  has 

*  Robison'i  Syitem  qf  Mechanical  PhUosophy,  vol.  ii.  p.  077. 
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now  been  explained,  has  been  described  by  Hachette, 
in  his  TraiU  Elementaire  des  Machines,  p.  163* 

Those  who  are  acquainted  with  the  fine  manufacture 
of  water-proof  cloth  and  canvass  by  Mr.  Charles  Mack- 
intosh of  Glasgow,  will  see  that  pumps  of  the  above, 
description,  with  bag  pistons,  may  be  constructed  more 
elegantly  and  durably  by  using  those  water-proof  fa- 
brics made  by  a  varnish  obtained  from  the  dissolution  of 
caoutchouc,  in  the  naptha  procured  from  coal  tar. 

9.  Description  of  an  Occasional  Pump,  if  a  very  simpk 

construction. 


» 


This  pump,  which  is  represented  in  Fig,  13*  was 
t-  suggested  to  Dr.  Robison  while  describing  the  con* 
struetton  of  a  simple  valve.  In  a  square  wooden  trunk 
ABCD,  a  piece  of  oak  board  EF  is  exactly  fitted  to  the 
,.  trunk  in  an  oblique  position,  and  aupperted  by  an  iron 
pin,  which  goes  through  it  at  I,  one* third  of  its  length 
from  the  lower  extremity  E.    The  two  ends  -of  the 

•  board  EF  aire  be v filed  so  as  to  apply  themselves  accu- 
rately to  the  sides  of  the  trunk.  If  a  stream  of  water 
now  rises  upwards,  it  will  press  with  more  force  on  the 
part  IP  of  the  board,  than  upon  the  part  EI,  and  con- 
sequently it  will  force  it  up,  and  rush  through,  causing 
tije  board  to  stand  nearly  parallel  to  the  sides  of  the 
trunk.  In  order  to  prevent  it  from  rising  into  the 
parallel  position,  its  progress  must  be  stopped  by  a  pro- 
jecting pin.  If  the  stream  of  water  now  descends,  its 
pressure  on  the  upper  side  of  the  board  being. again 
greatest  on  the  part  IF,  it  will  be  forced  back  again 
into  its  former  position,  and  its  two  Devilled  extremi- 
ties resting  on  the  opposite  sides  of  the  trunk,  the 
passage  will  be  completely  shut  up*  The  board  EF 
will  therefore  perform  the  office  of  a  very  perfect 
valve,  both  because  it  affords  the  freest  passage  for  the 
water,  and  allows  very  little  to  get  back  while  it  is 
shutting;  for  the  part  IE  brings  up  half  as  much  wa- 
ter as  IF  allows  to  go  down.  The  tightness  of  this 
valve  may  be  greatly  increased  by  fixing  two  thin  fil- 
lets Gaud  H  to  the  sides  of  the  trunk,  and  covering  with 
leather  those  parts  of  the  board  EF,  which  come  in 
contact  with  them. 

The  valve  being  thus  constructed,  a  souare  box, 
abode,  covered  on  the  outside  with  soft  leather,  is 
made  to  slide,  without  sticking,  along  the  wooden  trunk 
ABCD,  and  a  piston  rod  is  fixed  to  a  piece  of  wood  e, 
morticed  into  two  of  the  sides  of  the  box  abode, 
which  project  upwards  like  the  gable  endr«ia>  house. 
A  valve  similar  to  EF  is  placed  in  this  box,  and  k  be- 
comes a  pump  of  the  usual  form.  Dr.  Robison  remarks, 
that,  if  this  pump  is  immersed  so  deep  in  the  water 
that  the  piston  shall  also  be  under  water,  its  perform- 
ance will  be  equal  to  any  pump. 

10.  Description  of  Delahire's  Double  Forcing  Pump. 

*  This  pump  is  represented 'in  Fig.  14,  and  partakes 
both  of  the  nature  of  a  forcing  and  a  sucking  pump. 
It  consists  of  the  great  barrel  AB,  to  which  is  connect- 
ed the  rising  pipe  EF,  with  valves  opposite  to  E  and 
F,  and  the  main  pipe  CD,  with  valves  opposite  to 
C  and  D.    The  piston  b  is  of  one  piece,  without  any 

-  valve,  and  the  piston  rod  a  b  works  in  a  collar  of  lea- 
ther at  A.  When  the  piston,  is  depreseed  to  B,  the 
▼alve  F  will  shut,  and  the  air  below  the  piston  will  be 
driven  through  C  up  the  pipe  CD  \  and,  in  consequence 
of  the  rarefaction  of  the  air  above  the  piston,  the  valve 
D  will  shut,  and  the  water  will  rise  up  FE,  through 
vol.  xvii,  part  1. 


the  valve  D,  into  the  barrel  above  the  piston.    When    Pump. 
the  piston  is  raised  towards  A,  it  will  force  up  the  wa-  ^*vB*«J 
ter  above  it,  through  die  valve  D,  and  up  the  pipe  DC, 
while  water  will  rise  through  the  pipe  HF,  and  pass 
through  the  valve  at  F,  into  the  barrel  below  the 
piston. 

11.  Description  of  a  Centrifugal  Pump. 

In  the  centrifugal  or  rotatory  pump,  the  centrifugal  Description 
force  produced  by  rotation  is  the  immediate  agent  in  of  *  cen- 
raising  the  water,  combined  with  the  pressure  of  the  lrifu*«l 
atmosphere.    This  machine  1s  represented  in  Fig.  15,  pj^jj 
where  AB  is  a  vertical  tube,  moving  round  gudgeons  CCcclxx. 
at  A  and  B,  the  lowermost  of  which  is  in  the  well  from  Fig.  15. 
which  the  water  is  to  be  raised.    To  this  vertical  tube 
is  connected  one  or  more  horizontal  arms  CD,  with  an 
aperture  at  one  or  both  ends,  by  which  the  water  is 
discharged  into  a  circular  trough  EF,  from  which  it  is 
taken  out  hy  the  spout  at  F.    The  rotatory  motion  is 
communicated  to  the  vertical  and  horizontal  pipe,  by  a 
handle,  or  by  a  band  or  string  passing  round  the  pul- 
ley P.    The  machine  is  first  filled  with  water,  and 
after  it  has  acquired  a  sufficient  velocity,  the  water  is 
thrown  out  by  the  centrifugal  force,  and  its  place  sup- 
plied by  the  pressure  of  the  atmosphere  necessary  to 
balance  the  effect  of  the  centrifugal  force.    When  the 
pump  is  filled,  or  is  at  rest,  the  valves  shown  at  B  shut, 
and  prevent  the  water  from  descending,  but  when  the 
machine  is  in  motion,  these  valves  are  of  course  open. 
•  In  18 16,  an  improvement  was  made  upon  the  cen- 
trifugal machine  by  M.  Jorge.    It  consisted  in  making 
the  vertical  tube  AB  immoveable,  and  in  limiting  the 
rotatory  motion  to  the  horizontal  pipe  or  pipes.     The 
advantages  of  this  construction  are,  that  the  quantity 
of  matter  put  in  motion  is  diminished,  and  that  the 
vertical  tube  may  have  any  form,  and  any  position 
which  local  circumstances  may  require.     See  Recueil 
des  Machines  de  fAcademie,   1732 ;  and  Hachette's 
TraiU  Etementaire  des  Machines,  p.  156. 


12.  Description  cfSmeatoris  Pump  for  keeping  up  a 

constant  head  of  water. 

Thia  ingenious  pump  forms  a  part  of  the  apparatus 
by  which  Mr.  Smeaton  performed  his  experiments  on 
the  effects  of  overshot  and  undershot  water  wheels ;  and 
the  object  of  it  was  to  furnish  the  wheel  with  the  same 

Quantity  of  water  at  each  stroke.  It  is  represented  in 
'ig.  16.  where  ABCD  is  the  reservoir,  in  which  the 
water  is  to  be  kept  at  a  constant  height  m  n,  so  as  to 
flow  out  uniformly  at  an  aperture  in  any  of  its  sides. 
The  piston  rod  a  b  carries  a  cylinder  a  h,  of  such  a 
size  that  the  surface  m  n  is  pressed  as  much  up  by  the 
descent  of  the  portion  af  into  the  water,  as  it  would 
descend  by  following  the  piston  b  in  its  descent  to- 
wards EF.  The  diameter  of  the  cylinder  a/must  be 
a  little  less  than  that  of  the  pipe  CDEF,  as  a  portion 
of  the  latter  is  occupied  by  the  forked  rod  h  b,  which 
carries  the  piston.  In  consequence  of  the  surface  m  n 
remaining  always  at  the  same  height,  the  efflux  of  the 
water  at  any  aperture  in  the  sides  of  the  reservoir 
ABCD  will  be  uniform. 

IS.  Description  of  a  Pump  tvilha  Double  Piston. 

Pumps  with  two  pistons  have  been  used  principally 
at  sea  and  in  fire-engines,  as  it  is  an  object  in  both  these 
cases  to  apply  the  power  of  as  many  men  as  possible 
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placed  near  each  other.  An  excellent  pump  of  this 
kind  is  represented  complete  in  Fig.  17,  where  MN  is 
the  standard  to  which'  the  machinery  is  fixed,  AB  the 
body  of  the  pump,  CD  the  rising  pipe  from  which  the 
water  is  received,  and.  EF.the  main  through,  which  it 
is  forced.  A  lever  handle  H  a',  moving  round  a  fixed 
fulcrum/)  carries  the  two  piston  rods  a'  vb\  aw  b,  to 
the  ends  of  which  are  attached  the  pistons  b\  6.  The 
rods  vl/,  tv A  are  made  to  work  equably  and  vertically 
by  means  of  the  wheels  t>,  w  moving  between  vertical 
guides,  so. that  though  the  rods  a  to,  a'v  vary  their  in- 
clination to  a  vertical  line,  the  piston  rods  vb',  rvb 
work  vertically  in  the  main  barrel  AB. 

When  the  handle  H  is  at  its  lowest  position,  the  pis- 
ton bf  is  near  the  top  of  the  barrel,  and  the  piston  b 
near  the  bottom;  There  are  valves  in  both  the  pis- 
tons, and  its  operation  is  obviously  similar  to  that  of  a 
sucking  pump,  the  power  of  it  being  doubled  by  the 
use  of  two  pistons. 

In  a  pump  of  this  kind,  described  by  M.  Hachette, 
the  piston  rod  of  the  lower  piston  passes  through  a  col- 
lar of  leathers  in  the  upper  piston,  the  piston  rod  being 
in  both  placed  a  little  to  one  side  of  the  centre  of  the 
piston.  See  Traiti  Elemeniaire  des  Machines,  p.  153. 
This  contrivance  is  the  same  with  that  used  by  M. 
Noble,  in  the  hand  pump  he  has  made  for  the  navy. 

14.  Description  of  a  Three-Barrelled  Pump. 

The  object  of  a  three-barrelled  pump  is  to  keep  up 
a  continued  current  of  water  by  the  action  of  three  pis- 
tons, one  of  which  is  at  the  bottom  of  its  working  bar- 
rel, while  the  second  is  in  the  middle  of  its  barrel,  and 
the  third,  at  the  top  of  its  barrel,  as  shown  in  Fig.  18. 
In  each  of  the  three  pumps,  which  are  similar  to  that 
shown  in  Fig.  5,  AB  is  the  working  barrel,  a  b  the  pis- 
ton rod  at  the  valves,  and  c  the  circular  orifice  or  sec- 
tion of  the  pipe  (above  D,  Fig.  5)  through  which  the 
water  is  forced.'  The  rising  pipe  from  which  the  water 
is  raised  is  shown  at  EF,  and  m  n  is  the  suction  cham- 
ber common  to  all  the  three  valves. 

Pumps  of  this  kind  were  used  by.  Mr.  Smeaton,  in 
the  numerous  water  engines  which  he  erected  at  Lon- 
don Bridge,  Sheffield,  and  other  places  which  required 
to  be  supplied  with  water.  When  the  pumps  are 
small,  the  barrels  are  generally  made  of  brass,  but  when 
they  are  made  on  a  large  scale,  cast  iron  is  used.  Op- 
posite to  the  aperture  c  of  each  barrel,  there  is  a  pro- 
jecting neck  or  short  pipe,  covered  at  the  end  by  a 
door,  through  which  a  workman  can  get  access,  for  the 

Surpose  of  repairing  the  valves.  The  valves  used  by 
lr.  Smeaton  were  of  iron,  and  shut  down  upon  hinges 
like  a  door,  being  covered  with  leather  on  the  lower 
side.  The  centre  pin  of  the  hinge  was  placed  back 
from  the  hole  which  the  valve  covers ;  and  it  was  also 
raised  above  the  surface  of  the  under  side  of  the  valve, 
so  that  the  valve  opens  in  some  degree  on  that  side 
where  the  hinge  is,  as  well  as  on  the  other  side.  Hence 
obstructions  are  less  liable  to  be  detained  in  the  valve, 
and  have  less  power  to  break  its  hinge.  The  hinge  is 
fastened  to  the  body  of  the  pump  by  a  screw  passing 
through  the  metal  into  the  end  of  the  hinge.  The  pis- 
ton or  forcer  b  of  each  barrel  consists  of  three  metallic 
plates,  secured  to  the  rod  a  b.  The  middle  plate, 
which  is  turned  as  true  as  possible,  is  accurately  fitted 
to  the  barrel,  and  the  upper  and  lower  plates  are  some- 
what smaller.  Two  round  pieces  of  leather,  larger  than 
the  barrel!  are  placed  above  and  below  the  middle 
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plate,  and  are  held  fast  between  it  and  the  upper  sod 
lower  plates.  When  these  pieces  of  leather  are  forced 
into  the  barrels,  they  bend  the  one  up  and  the  other 
down,  round  the  upper  and  under  plates,  so  as  to  form 
two  leather  cups,  which  fit  the  barrel  in  the  nicest 
manner,  and  will  not  permit  any  water  to  pass  between 
them.  When  the  piston  b  of  the  first  barrel  is  raited, 
a  vacuum  is  produced  below  it,  and  the  pressure  of  the 
atmosphere  forces  the  water  up  through  the  valve  d. 
The  descent  of  ttye  same  piston  forces  open  the  valve 
in  the  pipe  at  c,  and  drives  the  water  up  that  pipe. 
While  this  barrel  is  forcing  up  the  water  through  c, 
the  next  barrel  is  sucking  it  up  during  the  ascent  of  its 
piston,  while  the  third  keeps  up  the  action  in  the  in- 
terval when  the  change  of  motion  takes  place  between 
the  two.  If  the  pistons  are  properly  worked,  by  means 
of  well-adjusted  cranks,  they  will  furnish  a  very  con- 
stant stream  of  water. 

15.  Description  of  Mr.  Smeaton' s  Hand-Pump  fa 

Ships. 

This  pump  was  invented  by  Mr.  Smeaton  in  1765, 
and  was  intended  to  remedy  a  defect  in  all  pumps  used" 
at  sea.   As  the  common  ship's  pumps  deliver  the  water u 
on  the  main  deck,  about  4,  5,  or  6  feet  above  the  sur-^ 
face  of  the  sea,  a  quantity  'of  power  is  thus  unnecessa- 
rily expended.     To  remedy  this  evil,   Mr.  Smeaton 
employed  horizontal  wooden  trunks,  or  pipes,  which 
carried  off  the  water  through  the  ship's  sides  at  as  low 
a  level  as  possible.     One  end  of  these  pipes  proceeded 
from  the  upright  trjink  of  the  pump,  and  the  other 
was  fitted  into  boxes,  or  short  wooden  tubes,  let  in 
through  the  ship's  side,  and  caulked  just  above  the 
load  water  line.  "  These  side  pipes  were  closely  joint- 
ed with  the  boxes  in  the  ship's  side  at  one  end,  and  at 
the  other  end  into  strong  planks,  which  were  bolted 
against  the  sides  of  the  pump,  in  order  that  the  side 
pipes  might  be  got  out  and  in  without  disturbing  the 
pump,  which  was  a  sucking  pump  with  its  backet 
worked  by  a  lever  or  brake  upon  the  deck  over  the 
pump.     From  the  top  of  the  pump,  a  stand  pipe  was 
carried  up  to  the  main  deck,  or  as  high  as  was  thought 
necessary  to  prevent  the  water  reverting  and  running 
back  into  the  ship,  over  the  top  of  the  pump,  when  the 
sea  rose  above  the  orifices  of  the  side  pipe,  or  when, 
from  the  ship  being  in  distress,  they  were  under  her 
load  water  line.     By  this,  even  when  both  boxes  and 
pipes  were  wholly  under  water,  it  would  no  ways  in- 
terrupt the  action  of  the  pump,  for  whenever  the  water 
in  the  stand-pipe  rose  above  the  level  of  the  water 
without,  the  pressure  of  the  column  in  the  stand  pip** 
would  cause  it  to  make  its  way  through  the  side-pipes* 
so  that  in  this  case  no  level  was  lost ;  and  though  the 
pump  was  at  rest,  no  water  could  revert  down  the 
pump  ;  because  there  were  the  valves  of  both  backet 
and  fixed   box,  or  clack,   which   prevented  it.    The 
working  barrel  was  of  brass,  and  very  truly  bored,  the 
bucket  and  fixed  box  being  of  the  same  construction  as 
those  used  in  the  steam-engines,  and  the  pump  rod  was 
made  of  greater  bulk  than  was  necessary,  merely  for 
strength,  but  by  way  of  weight,  that,  when  the  brake 
was  lifted  up,  the  pump  rod  should  readily  descend  by 
its  own  weight.    The  brake  of  the  pump  had  a  brancb 
fixed  on,  rather  obliquely  at  each  side,  so  as  to  form 
three  handles,  for  four  men  to  work  at  once ;  they 
stood  one  on  each  side  the  middle  stem  of  the  brake, 
and  one  on  the  outside  of  each  of  the  branches;  n» 


PUMF. 


211 


L    every  qoaiier  of  an  hour  they  could  relieve  themselves 
^  by  changing  hands,  which  was  done  by  changing1 
places.    They  were  intended  to  make  no  more  than 
twenty-five  strokes  per  minute,  moving  the  pump 
rod  17£  inches  up  and  down  at  each  stroke,  the 
barrel  being  a  nine-inch  bore.     This  was  much  better 
than  making  shorter  strokes,  and  quicker  as  they  usu- 
ally do.    Their,  hands  moved  up  and  down  about  four 
feet  six  indies,  and  by  working  with;  this  stroke  at  a 
moderate  rate,  so  as  to  hold  it  an  hour,  four  men  would 
in  that  time  deliver  20  tons,  at  a  height  of  22  feet. 
This,  was  upon  a  supposition  of  raising  the  water  to 
the  usual  height ;  but  when,  by  the  application  of  the 
maxims  before  described,  this  perpendicular  was  short- 
ened to  1 6  or  17  feet,  then  nearly  the  same  delivery 
could  be  made  by  three  men,  or  proportionally  more 
by  four  men  ;  that  is,  as  17 :  22 ::  20 :  26  tons,  at  17 
feet.    The  foot  of  the  pump  was  let  through  the  ship's 
inner  planking  or  ceiling,  betwixt  two  of  the  floor 
timbers,  and  did  not  touch  the  bottom  or  outside  plank- 
ing within  2$  inches,  the  lower  end  being  rounded 
within  side  like  a  trumpet  mouth,  it  being  a  bad  plan 
to  have  the  pump  standing  upon  its  lower  extremity, 
with  holes  bored  to  let  in  the  water,  as  it  is  thus  very 
liable  to  be  choaked  by  dirt    A  plank  of  the  ceiling 
was  made  to  lift  up  near  the  pump's  foot,  that  a  man 
could  occasionally  get  in  his  arm,  to  clear  away  any 
chips,  sand,  or  dirt,  or  other  matter  that  should  hap- 
pen to  be  drawn  thither." 

16.  Account  of  Mr.  Willy*  Improvement  on  Pumps. 

ntof     Thw  disadvantage  of  raising  the  water  to  a  higher 
J"'    level  than  is  actually  required,  seems  to  have  given  rise 
ljnt  to  Mr.  Witty**  improvement  on  the  pump.    Smeaton 
Bpl.  had  already  remedied  this  evil,  as  we  have  just  seen, 
in  ships'  pumps.     In  distilleries,  &c.  as  well  as  in  ships 
it  is  used  to  force  the  water  to  the  top  of  the  barrel, 
and  allow  it  to  run  off  to  a  lower  level.     Hence  if  the 
water  descends  from  the  top  of  the  pump  to  a  place  of 
delivery  much  below  the  top  of  the  barrel,  the  fall  of 
the  water  through  this  height  is  a  mechanical  force 
which  is  entirely  wasted,  and  which  might  be  advan- 
tageously employed  in  raising  the  water  through  part 
of  the  pump  barrel.    Mr.  Witty  avails  himself  of  this 
power  in  the  following  manner :  "  Instead,"  says  he, 
"  of  letting  the  water  or  liquid  escape  from  a  common 
pump  at  the  usual  place  of  delivery,  I  caused  it  to 
descend  again  in  a  syphon  pipe  to  the  lowest  level  at 
which  it  can  conveniently  be  delivered ;  and  as  this 
descent  is  considerable  in  ships,  brew-bouses,  &c.  a 
considerable  saving  of  labour  is  effected  in  working 
pumps  by  a  descending  column  of  water  or  liquor 
counterbalancing  as  much  in  length  of  the  rising  co- 
lumn in  the  pump  as  the  height  which  it  descends  in 
the  syphon  pipe  to  the  place  where  it  can  be  delivered." 
If  we  consider  the  water  which  in  ordinary  pumps 
falls  from  the  top  of  the  barrel  to  the  place  of  its  recep- 
tion as  a  mechanical  force  which  is  lost,  we  may  avail 
ourselves  of  it,  by  various  contrivances  for  assisting  in 
the  work  to  be  performed.    In  Mr.  Witty's  contrivance, 
the  men  at  the  pump  raise  the  water  to  the  bottom  of 
the  short  leg  of  the  syphon,  and  it  is  then  drawn  through 
the  syphon  by  the  water  of  the  larger  branch.     There 
are  many  cases,  however,  where  we  may  allow  the  work- 
men to  raise  the  water  to  the  top  of  the  barrel,  and 
employ  the  direct  force  of  the  descending  fluid  to  work 
another  pump,  or  perform  any  other  piece  of  work  that 
msy  be  required. 
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17*  On  Chain  Pumps. 


In  Our  article  Hydrodynamics,  Vol.  XL  p.  566,  we  On  chain 
have  already  given  a  drawing  and  description  of  the  pumps. 
ohain  pump,  both  as  constructed  with  plugs  and  with 
buckets,  (see  Plate  CCCXX.  Fig.  6.  and  Plate 
CCCXXtV.  Fig.  4.  and  5.)  but  as  these  pumps  have 
been  found  by  long  experience  to  be  the  most  useful 
at  sea,  and  the  least  liable  to  be  deranged  by  accidental 
causes,  we  propose  to  give  some  farther  account  of 
them  in  this  place. 

Every  English  ship  of  war  has  four  Chain  pumps, 
and  three  hand  pumps,  which  are  all  fixed  in  the  same 
well.    The  old  chain  pumps  were  very  defective  ma- 
chines previous  to  the  improvements  nfade  upon  them 
by  Mr.  Cole.     The  sprocket  wheels  w,  w,  Fig.  5.  Plate 
CCCXXIV.  had  no  contrivance  to  prevent  the  chain 
from  sliding  or  jerking  back  on  the  surface  of  the 
wheel.     The  links  were  not  only  too  short,  but  were 
ill  united,  and  hence  they  created  much  friction  in 
passing  round  the  sprocket  wheels,  and  often  broke  in 
situations  of  a  critical  kind.     In  Mr.  Cole's  improve- 
ment, the  links  are  formed  of  two  long  plates  of  iron, 
with  a  hole  at  each  »end,  and  fixed  together  by  two 
bolts,  which  act  as  pins  for  the  joints.     The  buckets 
or  saucers  <i,  6,  c,  Fig.  4.  Plate  CCCXXIV.  are  circular 
plates  of  brass  with  a  piece  of  leather  between  them ;  and 
the  sprocket  wheels  W,  W,  are  formed  like  the  trundles 
used  in  mills.    They  consist  of  two  iron  wheels  fixed 
at  eight  inches  distance  on  the  axle,  and  united  by 
several  round  iron  bolts.    The  links  of  the  chain  have 
hooks  which  rest  on  these  bolts,  and  the  chain  is  thus 
kept  upon  the  wheel,  and  prevented  from  starting  back 
when  loaded  with  a  column  of  water.     Mr.  Cole  has 
constructed  his  chain  pump  so  thst  the  chain  may  be 
taken  up  and  repaired,  or  any  ballast  removed  with 
which  it  may  be  choaked.     In  a  comparison  of  Mr. 
Cole's  pump  with  one  of  the  old  construction,  it  was 
found  to  raise  one  ton  of  water  in  434  seconds,  with 
the  power  of  four  men,  whereas  the  old  pump  required 
seven  men  to  raise  one  ton  of  water  in  7o  seconds.   Mr.  . 
Cole's  pump  was  introduced  into  the  navy  more  than 
thirty  years  ago,  and  the  principal  alteration  it  has  ex- 
perienced since  that  time  is  the  substitution  of  a  curved 
metal  tube  in  place  of  the  lower  sprocket  wheel,  as 
the  chain  passes  over  it  more  easily  than  over  a  wheel. 
The  cranks  are  now  made  to  take  off,  and  they  are 
large  enough  to  permit  thirty  men  to  work  at  once. 

M.  Hachette  has  given  in  his  Trail 6  des  Machines, 
Plate  ix.  a  detailed  drawing  of  all  the  parts  of  an  im- 
proved chain  pump,  to  which  the  reader  is  referred. 

Various  experiments  have  been  msde  on  the  effect 
of  chain  pumps,  both  vertical  and  inclined.  With  a 
vertical  one  employed  in  the  construction  of  the  Pont 
de  la  Concorde  at  Paris,  four  men  raised  2000  cubic 
feet,  (68.55  cubic  metres,)  of  water  to  the  height  of 
l6£  feet,  (5.$  metres,)  in  one  hour,  or  363.315  cubic 
metres  of  water  to  the  height  of  one  metre,  or  90.83 
for  each  man.  M.  Hachette  considers  this  as  too  great 
a  mean  of  the  force  of  four  men. 

M.  Perronet,  in  building  the  bridge  of  Orleans,  ob- 
served that  a  vertical  chain  pump,  wrought  by  twelve 
men,  divided  into  three  relays,  raised  in  24  hours, 
to  the  height  of  15  feet,  (4.87  metres,)  500  cubic  feet, 
(17.14  cubic  metres,)  of  water.  M.  Perronet,  however, 
thought  that  the  exertion  was  in  this  case  extraordinary, 
and  he  proposed  to  reduce  the  result  one-sixth,  to  make 
it  applicable  in  ordinary  cases.    With  this  reduction 
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Pump,     the  daily  work  of  a  man  would  be  139  cubic  metres 
of  water  raised  a  metre, 

M.  Perronet  found  that  an  inclosed  chain  pump 
raised  in  an  hour  1998  cubic  feet  of  water  to  the 
height  of  12  feet  or  23976  cubic  feet  to  the  height  of 
one  foot.  He  mentions  also  that  two  inclined  chain 
pumps,  driven  by  36  horses,  divided  into  several  re- 
lays, raised  11 77-20  cubic  feet  of  water  to  the  height 
of  15  feet,  or  1765800  cubic  feet  to  the  height  of  one 
foot ;  and  as  a  horse  is  equal  to  seven  men,  we  have 
7  X  36  =  252  men ;  hence  the  daily  work  of  one  man, 
as  deduced  from  this  experiment,  is  7007  cubic  feet  of 
water  raised  one  foot.  For  farther  details  respecting 
these  experiments,  see  Hachette's  Traiti  Elementaire 

des  Machines* 

• 

'  18.  Description  of  Trcvethick's  Temporary  Forcer* 

The  object  of  this  contrivance,  which  we  owe  to 
Mr.  Trevethick,  is  to  produce  a  constant  stream  in  a 
common  pump,  and  it  consists  in  attaching  to  any  pump 
ABA  Fig.  19,  an  additional  barrel  CD,  communicating 
with  the  space  between  the  two  valves  of  the  pump ; 
and  in  fixing  the  two  pistons  so  that  they  may  be 
wrought  at  the  same  time.  When  the  pistons  are  rais- 
ed, the  space  BD  below  them  is  filled  by  the  pressure  of 
the  atmosphere,  while  the  water  above  the  piston  of  the 
pump  flows  out  at  E.  But  when  the  pistons  descend, 
the  valve  v  shuts,  and  consequently  the  water  driven 
by  the  piston  b  being  unable  to  descend  through  v, 
must  ascend  through  the  valve  in  the  piston  <i,  and 
.consequently  produce  a  continued  discharge  from  E 
4uring  the  downward  stroke  of  the  pistons.  See  Nich- 
olson's Journal,  vol.  ii.  p.  21 6. 

19*  Description  of  Nemsham's  Fire  Engine. 

Btscrip-  As  the  engines  for  extinguishing  fire  are  nothing 

tion  of        .more  than  pumps  for  forcing  out  water  in  a  continued 
Newtham's  stream,  we  shall  make  no  apology  for  describing,  in 
fire  engine.  tnjf  place,  the  fire  engine  of  Mr.  R.  Newsham,  and 
Plate        gome  other  contrivances  of  the  same  kind. 
No  j  This  engine  consists  of  two  pumps,  A,  B,  Fig.  1,  2, 

Figs.  1,  which  are  both  sucking  and  forcing  ones,  whose  pistons 
and  2.  are  wrought  by  a  double  lever  LL,  fixed  on  the  centre 
C  of  two  arched  heads,  upon  which  the  chains  wind 
and  unwind,  as  the  pistons  a,  b,  to  which  they  are  at- 
tached, rise  or  fall.  When  one  of  the  pistons  is  raised, 
the  water  from  the  reservoir  R  follows  it  into  the  bar- 
rel, through  the  valve  v.  But  when  the  same  pistoo  is 
depressed,  the  valve  v  shuts,  and  the  water  in  the  bar- 
rel is  forced  through  the  valve  x  into  the  air  vessel 
W  W,  into  which  a  pipe  P  P  is  inserted,  and  reaches 
near  to  the  bottom  of  the  vessel.  The  same  effect  is 
produced  by  the  other  piston,  with  this  difference  only, 
.that  while  the  one  piston  is  rising  and  sucking  water 
from  the  reservoir,  the  other  is  forcing  into  the  air  ves- 
sel the  water  which  it  had  raised  into  the  barrel  by  its 
previous  ascent.  As  soon  as  the  water  has  risen  in  the 
air  vessel  above  the  end  P'  of  the  pipe  P  P',  it  is  ob- 
vious that  the  air  included  in  the  vessel  must  be  com- 
pressed by  every  new  quantity  of  water  that  is  forced 
into  it,  and  when  the  water  has  risen  to  a  considerable 
height  in  it,  the  elasticity  or  spring  of  the  air  reacts 
powerfully  on  the  surface  mn  of  the  water  in  the  air- 
vessel,  and  compels  it  to  ascend  through  the  pipe  P  P, 
through  a  long  flexible  leather  pipe  called  the  hose, 
screwed  in  at  P,  from  the  extremity  of  which  it  moves 
with  great  force,  and  may  be  directed,  in  consequence  of 
the  flexibility  of  the  leather  pipe,  to  any  part  of  a  house 


on  fire.  When  more  than  two  men  are  to  work  the  levers 
LL,  a  sort  of  frame  work  is  attached,  to  the  engine,  by 
the  cross-bars  G  H,  and  treddles  are  also  added,  by 
which  the  .workmen  act  with  their  weight  in  treading. 
The  side  trough,  into  which  the  water  is  first  poured, 
is  shown  at  Z.  It  enters  the  reservoir  R  through  a  cop- 
per grating  c  d,  leaving  any  sand,  dirt,  or  stones  with 
which  it  may  be  mixed,  in  the  pump.  At  X  Y. is  seen 
the  handle  of  a  cock  E,  which  may  be  turned  intothret 
different  situations.  The  first  is  used  when!  there 
is  water  near  at  hand  to  work  the  engine  by  the.  sack- 
ing pipe  S,  in  which  case  the  water  enters  at  6,  end 
rises  through  the  valve  e,  and  there  is  no  communica- 
tion between  the  barrels  and  the  reservoir  R.  In  the 
second  position  of  the  cock,  there  is  no  communicatioai 
between  the  barrels  and  the  end  S  of  the  sucking  pipe  ; 
but  the  water  from  the  reservoir  R  enters  the  cock  B 
sidewise,  and  turning  at  right  angles  through  the  cock 
towards  v,  enters  the  pumps.  The  third  position  is 
that  in  which  there  is  no  communication,  either  with 
the  sucking  pipe  S,  or  with  the  reservoir  R,  but  only 
a  communication  between  the  reservoir  R  and  the  sack* 
ing  pipe  S,  which  is  the  position  when  the  engine  is 
done  working,  to  empty  the  water  left  in  the  cavity  of 
the  cistern. 

The  following  table  shows  the  law  according  te 
which  the  elasticity  of  the  air  will  act  on  the  surface  of 
the  water  in  the  air  vessel : 
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For  a  complete  and  detailed  account  of  Newsham's 
fire  engine,  see  Desagulier's  Experimental  Philosophy, 
vol.  ii.  p.  505. 

* 

SO.  Description  of  another  Fire  Engine* 

i    This  fire  engine,  which  is  now  in  use,  is  constructed  Qe** 
on  the  principle  of  some  of  the  pumps  proposed  by  t,ood 
Ramelli,  and  which  we  shall  describe  in  the  next  sec-  Tf^L 
tion..    It  is  represented  in  Fig.  4,  and  is  wrought      ^ 
by  the  levers  LL.     The  interior  mechanism  is  shows  p^.  t 
in  Fig.  S,  where  CD  is  the  piston  working  tight 
in  the  cylindrical  barrel  EFD,  and  moved  by  the 
levers  LL,    When  the  piston  CD  is  in  the  podttoa 
shown  in  Fig.  3,  the  water  ascending  the  main  M,  Fig.  1 
rises  through  the  valve  v,  and  enters  by  the  opening 
A  into  the  barrel  ED.     The  motion  of  the  pistoe 
CD  from  D  to  A  then  closes  the  valve  v,  and  forces 
the  water  between  D  and  £  up  through  the  valve 
x   into  the  air  vessel  at  W.    When   CD    quits  the 
side  B  of  the  barrel,  the  water  follows  it,  rushing  ie 
through  the  valve  yt  and  the  aperture  B,  and  when  CD 
returns  again  towards  B,  it  forces  up  this  water  through 
the  valve  z  into  the  air  vessel,  as  it  cannot .  return  to- 
wards M  by  the  valve  y,  which  closes  on  the  return  of 
CD  towards  B. 

♦ 

In  constructing  the  hose  or  leathern  pipes  of  fire  en- 
gines, it  was  customary  to  sew  them  together,  and 
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when  two  hose  were  connected  together  the  one  over* 
*  lapped  the  other,  and  the  waterway  being  thus  sudden- 
'    )y  contracted  at  the  Johns,  its  velocity  was  retarded. 
Messrs.  Hancock  ana  Sellers  of  Philadelphia  seem  to 
have  been  the  first  who  joined  hose  together  by  rivett- 
mg  m  place  of  sewing,  and  this  method  has  been  suc- 
cessfully practised  for  more  than  twelve  years.    Mr. 
Perkins,  however,  has  made  some  essential  improve- 
:L  merits  on  this  method.    He  recommends  that  the  leath- 
^  era  should  be  more  overlapped,  and  has  invented  a  me- 
thod of  connecting  two  hose  without  contracting  the 
waterway  at  the  joints.  These  improvements  are  shown 
in  Fig.  5,  6.    The  rivets  represented  in  Fie.  5.  are 
made  of  copper,  which  not  only  lasts  four  or  five  times 
longer  than  the  best  thread,  but  if  the  overlap  is  suffi- 
cient, the  pressure  of  the  water  against  the  overlap  acts 
as  a  valve  to  tighten  the  seam.    As  the  portion  of  the 
hose  next  the  engine  has  been  found  to  burst  most  fre- 
quently, especially  when  the  water  is  carried  perpendi- 
cularly, the  first,  third,  or  fourth  portions  are  doubly 
rivetted,  as  in  Fig.  5,  the  rest  having  only  a  single 
row  of  rivets.     When  a  rivet  breaks,  it  is  replaced  by 
making  an  opening  in  the  seam  of  a  sufficient  size  to 
allow  the  hand  to  replace,  not  merely  the  rivet  that  is 
broken,  but  those  taken  out  to  form  the  opening.  When 
the  rivets  are  pressed  in  the  holes,  they  are  swelled  by 
placing  them  upon  a  flat  bar  of  iron  introduced  into  the 
entrance  of  the  hose.     The  rivet  and  burr  should  both 
be  of  wrought  copper,  and  not  of  different  materials. 
Tin  rivets,  for  example,  with  copper  burrs  will,  in  con- 
sequence of  the  galvanic  action,  destroy  the  leather  in 
a  few  months.     The  method  of  connecting  the  hose  is 
shown  in  Fig,  6,  where  A  is  the  female  part  of  the 
swivel  joint  attached  to  the  hose  by  the  female  screw 
cc,  and  prevented  from  collapsing  by  the  hoop % ring  d 
within  it    On  the  outer  side  of  this  screw  is  a  groove 
bb,  on  which  the  swivel  ring  aa  revolves  $  this  ring 
being  fixed  to  the  female  connecting  screw  B>  by  means 
of  rivetting  on  the  end  of  it  at/.     The  male  screw  C 
is  attached  to  another  portion  of  hose  in  the  manner 
already  described.    The  different  pieces  of  leather  that 
compose  the  hose  are  connected  by  a  spiral  joining  of 
double  rivets.     See  the  Transactions  of  the  Society  of 
ArUt  vol.  xxxviii.  p.  102.    * 

'  For  farther  information  on  the  subject  of  fire-en* 
gines,  see  Phil.  Trans.  1676,  vol.  xi.  p.  679.  Reau- 
mur's engine,  Mem.  Acad.  Par.  1722 ;  Machines  Ap- 
prouv&t,  torn.  i.  p.  151.  Ublemann's  engine,  Mem. 
Acad.  1722,  and  Mach.  Approuv.  torn.  iv.  So\  Gen- 
sanne's  engine,  Mach- Approuv.  torn.  vii.  96.  Thillay's 
engine,  Mem.  Acad.  1746,  Hist  120.*  Bonnet's  engine, 
Mem.  Acad.  1749,  Hist  182.  Dearborn's  engine,  Menu 
Amer.  Acad,  of  Arts,  179*t  voL  i.  p.  520.  Bramah's 
engine,  Repertory  of  Arts,  vol.  iii.  p.  868.  Simpkin's 
engine,  Repertory  of  Arts,  vol.  vii.  p.  801.  See  also 
Belidor'a  Architect.  Hydraul.  vol.  ii.  p.  186.  Emerson's 
Mechanics,  p.  275.  An  account  of  the  history  of  fire- 
engines,  by  Beckmann,  will  be  found  in  the  Phil.  Mag. 
*ol.  xi.  p.  238,  or  in  his  Hist,  of  Inventions',  vol.  vr.  p.  75. 

21.  Description  of  various  Pumps,  by  Ramelli  and  others. 

•  *  .  •  *  ■  < 

As  these  different  pumps  all  resemble  one  another 
»  principle,  we  shall  describe  them  under  the  same 
*ction.  They  are  represented  in  Plate  CCCCLXXI. 
Flg8.  7,  8.  9,  and  10. 

In  Fig.  7,  AB  is  a  lever  moving  round  C  as  a  cen- 
tre. The  end  BC  works  in  a  box  CBF,  immersed  in 
the  water  WW.    When  AC  is  pulled  to  the  leftx  the 


end  Bti  forces  out  the  water  up  the  pipe  £  and  through     Pjnnp. 
the  valve  v  into  the  pipe  Et>,  where  it  is  kept  by  the   ^"TV*-** 
descent  of  the  valve  v.    The  water  enters  the  box  by 
an  aperture  below  B. 

In  Fig.  8  a  wheel  A,  with  three  spiral  wings,  B*  Plate 
G,  D,  revolves  round  A  in  the  centre,  and  is  immersed  cccclxxi. 
in  the  water  WW.    When  C  ascends  towards  F,  the  No.  I. 
water  between  C  and  F  is  forced  up  into  the  pipe  HGr  F*** a 
and  is  detained  by  the  descent  of  the  valve  v,  the  rod 
F£  rising  between  the  guides  or  rollers  mn  as  c  advan- 
ces to  F,  for  the  purpose  of  preventing  the  water  .from 
getting  through  at  F.    The  next  wing  D  produces  the 
same  effect,  carrying  up  the  water  above  its  natural 
level  WW  to  the  pipe  H. 

In  Fig.  9,  which  is  taken  from  the  cabinet  of  Ser-  Fig.  & 
vier,  there  are  two  revolving  wheels  AB,  which  work 
in  one  another,  and  are  pulled  close  to  the  elliptical 
cistern  DC.  The  water  which  rises  through  the  pipe 
£  into  C  is  forced  by  these  wheels  round  the  outer  teeth 
up  to  D,  and  consequently  up  the  pipe  F.  Ramellt 
bad  previously  given  a  pump  of  this  Kind,  in  which 
there  was  only  one  wheel,  with  a  rod  like  EF  in  Fig. 
27.    See  Nicholson's  Journal,  vol.  viii.  p.  35. 

In  Fig.  10  the  very  same  effect  is  produced  by  a  Fig- 10- 
wheel  A,  furnished  with  a  number  of  vanes,  m,  n,  d, 
which  fall  down  on  the  circumference  of  the  wheel  at 
the  side,  and  resume  their  other  position  by  the  action 
of  a  spring  *  attached  to  each  of  them.  They  will  con- 
sequently force  up  the  water  from  D  to  C. 

22.  Description  of  Brown's  Atmospheric  Engine,  in 
which  a  vacuum  is  effected  by  burning  oil*  or  Goal  gas- 
within  the  cylinder.  . 

We  have  seen  a  model  of  a  pump  in  which  the  air 
in  the  barrel  was  rarefied  by.  burning  the  shavings  of 
wood  at  the  top  of  the  barrel,,  an-  airtight  cap  be* 
ing  put  on  when  the  rarefaction  was  supposed  to  be  at 
&  maximum.  A  certain  quantity  of  water  was  thus 
raised  above  the  valve  at  the  bottom  of  the  barrel,  and 
tfee  operation  was  repeated,  till  the  water  rose  to  the 
desired  height  Though  this  expedient  might  be 
found  useful  in  cases  of  exigency,  it  had  not  a  suffi- 
ciently practical  character,  and  we  have  not  heard  of 
its  being  introduced. 

An  analogous  though  totally  different  principle  has 
been  happily  applied  by  Mr.  Samuel  Brown  to.  cre- 
ate a  vacuum  in  pumping  engines,  which  may  be 
employed  both  to-  raise  water  and  drive  machinery.. 
The  specification  of  the  patent  by  which  Mr,  Brown, 
has  secured  his  right  to  this  invention,  was  enrolled 
only  in  June  1824,  so  that  we  are  not  able  to  speak  of 
this  invention  on  the  authority  of  any  actual  trial  of  it 
on  a  large  scale.  The  principle,  however,  of  the  in- 
vention is  highly  ingenious,  and  we  are  disposed  to 
view  it  as  a  formidable  rival  to  the  steam  engine  in  its. 
best  form. 

In  its  general  character  of  an  atmospherial  engine^ 
Mr.  Brown's  invention  resembles  the  steam  engines  of 
Savery  an4  Newcomen,  but  the  vacuum  is  effected, 
by  burning  coal  or  oil  gas  within  the  cylinder,  so  as  to. 
consume  the  atmospheric  air. 

The  general  appearance  of  Mr.,  Brown's  engine  is  Fig.  11.. 
represented  in  Plate  CCCCLXXI.  No.  L  Fig.  1 1,  where 
a  and  b  are  the  two  cylinders  in  which  the  vacuum  is  to 
be  produced,  cand  d  two  rising  mains  leading  from  the 
reservoir  i  to  the  top  of  the  cylinders  a,  b.  Coal  or  oil 
gas  is  conveyed  from  a  gasometer  through  the  pipes  e 
spk&fj  the  last  of  which  passes  into  the  cylinders,  and 
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terminate  m  the  perforated  burners  g$  while  the  pipe 
e  terminates  in  small  openings  with  sliders  h  h9  in. 
the  side  of  the  cylinders  a  and  6,  immediately  opposite 
to  which  are  lateral  jets,  communicating  with  the  burn* 

The  reservoir  i  is  filled  with  water,  which,  by  pass- 
ing through  the  pipe;  into  k,  raises  the  float  /,  and  by 
pushing  up  the  rod  m,  will  elevate  the  end  n  of  the 
beam  n  z.  The  cap  o  will  thus  be  lifted  from  the  cy- 
linder b,  and  the  cap  p  brought  down  upon  the  cylin- 
der a.  By  opening  the  stop-cocks,  the  ga9  is  to  be  let 
into  the  pipes  e  and  f,  and  the  jets  at  both  ends  of  the 
pipe  e,  near  k  and  ht  are  to  be  set  fire  to.  The  slider  h 
naving  been  lifted  by  an  arm  g,  moved  by  the  ascent 
of  the  rod  m,  the  flame  of  the  jet  e  instantly  communi- 
cates with  the  burner  g,  and  causes  it  to  burn  within 
the  cylinder.  In  the  upper  part  of  the  apparatus,  there 
is  placed  a  small  cylindrical  glass  vessel  r,  which  is  more 
than  half  full  of  mercury.  It  vibrates  on  pivots,  and 
as  the  rod  m  ascends  or  descends,  two  small  arms  «, 
fixed  to  the  rod  m,  strike  a  pin  on  the  side  of  the  mer- 
cury vessel,  and  thus  raise  and  depress  it  alternately. 
The  mercury  being  thus  made  to  flow  to  the  lower  side 
gives  motion  to  certain  minor  parts  of  the  engine,  as 
will  be  afterwards  explained. 

In  the  position  of  r  in  the  figure  the  rise  of  the  end 
s  of  the  vessel  has  by  the  rod  t  drawn  the  slider  v  over 
the  mouth  of  the  pipej  and  closed  it,  opening  at  the 
same  time  the  mouth  of  the  pipe  u.  The  water  thus 
flows  from  f  into  to  and  into  dd,  forcing  the  float  x  to 
ascend  and  lift  the  rod  ty,  which  raises  the  end  z  of  the 
beam,  and  takes  the  cap  p  from  the  cylinder  a,  while 
it  places  the  cap  o  air-tight  on  the  cylinder  b+ 

By  this  descent  of  the  end  n  of  the  beam  the  rod  m 
is  brought  down,  which,  by  the  intervention  of  the  arm 
y  shuts  the  slider  h.  As  the  gas  at  g  is  now  burning 
within  the  dosed  cylinder  b,  the  air  is  consumed  du- 
ring the  combustion,  and  a  vacuum  produced.  The 
water,  therefore,  rises,  as  in  a  pump  in  the  main  d,  and 
flows  over  the  top  into  the  cylinder  6,  which  is  thus 
nearly  filled,  the  rarefied  air  escaping  through  small 
valves  in  the  top  of  the  cylinder. 

During  the  process,  the  returning  stroke  of  the  beam 
and  the  vessel  r  has  shifted  the  slider  v  from  the  mouth 
of  the  pipe  j  upon  the  mouth  of  «,  and  by  the  same 
operation  formerly  described,  the  rod  m  and  the  end 
it  of  the  beam  are  raised,  by  which  means  the  end  z 
descends  and  places  the  cap  p  on  the  top  of  its  cylinder, 
«nd  the  gas  in  the  cylinder  a  turns  and  raises  the 
water  into  the  cylinder  in  the  manner  already  described. 
In  order  to  raise  the  caps  off  their  respective  cylinders 
a  and  6,  after  a  vacuum  has  been  made  in  them,  a  small 
quantity  of  air  is  admitted  by  a  slide  valve  in  the  air  pipe 
A,  which  is  worked  by  chains  BB  attached  to  the  floats 
4  x,  and  by  means  of  the  lever  z  z  to  which  the  slide 
above  A  is  attached,  the  ascent  and  descent  of  the  floats 
admits  the  air  alternately  into  the  cylinders  a  and  b 
immediately  after  the  water  is  risen. 

The  gas  is  turned  off  and  on  by  chains  C,  C,  with 
suspended  weights,  passing  from  the  ends  of  the  vessel 
r  to  the  stop  cock  in  the  gas  pipe,/!  The  water  raised 
by  the  engine  is  retained  by  the  valves  at  D,  D,  and 
it  occupies  the  mains  and  the  outer  cases  of  the  cylin- 
ders which  keeps  the  interior  cool;  but  the  greater 
portion  of  the  water  that  is  received  into  the  cylinders 
a,  b,  passes  off  through  pipes  EE  to  the  trough  F,  from 
which  it  is  delivered  through  a  sluice  into  the  buckets 
of  a  water  wheel  GGC,  which  it  drives,  and  from  the 
axle  of  which  any  kind  of  machinery  may  be  driven. 
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This  wheel  is  unnecessary  when  the 
merely  as  a  pump. 
.  The  inventor  remarks,  that  a  piston  may  be  worked 
on  the  principle  of  producing  a  vacuum  beneath  it  by 
burning  the  air  in  the  manner  above  described ;  and 
he  proposes  that  this  be  done  in  a  distinct  vessel,  so  as 
to  communicate  with  several  cylinders,  and  conse- 
quently to  work  several  pistons  at  once ;  the  air  and 
vacuum  valves  being  opened  and  shut  by  the  same 
means  as  the  induction  and  eduction  valves  in  steam 
engines. 

Mr.  Brown  proposes  to  impel  steam  boats  withnthii 
engine,  which,  he  says,  will  require  only  a  few  butts  of 
oil  for  a  long  voyage. 

^  Among  the  advantages  of  this  engine  are  its  small 
size,  which  is  only  one-fifth  the  weight  of  a  steam  en- 
gine and  boiler  of  the  same  power,  and  its  entire  free- 
dom from  danger.  See  Dr.  Brewster's  Journal  of 
Science,  vol.  i.  p.  337. 

The  Rev.  Mr.  Cecil  has  described  in  the  Cambridge 
Transactions,  vol.  i.  part  it  an  engine  in  which  a  vacu- 
um is  created  by  the  explosion  of  a  mixture. of  hydro- 
gen and  common  air.  .  Mr. Cecil  suggested  in  his  paper 
that  the  expansive  force  of  the  explosion  might  also  be 
employed. 

23.  Description  of  Mr.  Hunter's  Self-acting  Pump* 

This  pump,  invented  by  Mr.  Hunter  of  Thurston,  is 
founded  on  the  same  principles  as  the  Hungarian  ma- 
chine, which  we  have  already  described  in  our  article 
Hydrodynamics,  Vol.  XI.  p.  567-  The  object  of  it  is 
to  raise  water  above  the  original  reservoir,  by  the  de- 
scent of  a  certain  portion  of  it*  It  is  represented  in 
Plate  CCCCLXXI.  Fig.  12,  where  A  is  the  cistern  fill- 
ed  by  the  spring  B,  C  the  cistern  at  which  the  water  is 
required,  and  D  a  water-proof  metallic  box,  twelve  inch- 
es square,  and  four  inches  deep,  placed  within  A,  and 
near  the  top  of  it.  A  pipe  F,  of  half  an  inch  bore,  leads 
from  the  top  of  A  to  the  bottom  of  F,  which  is  a  me* 
tallic  box  similar  to  D.  A  pipe  G  of  half  an  inch  bore. 
leads  from  the  top  of  the  box  F  to  the  top  of  D,  the 
upper  part  of  it  being  above  the  level  of  B.  Ano- 
ther pipe  H,  of  half  an  inch  bore,  leads  from  the  bottom 
of  D  to  the  bottom  of  C,  and  is  made  as  long  as  from  R  to 
S.  One  valve  I  opening  upwards,  is  placed  at  the  month 
of  the  pipe  H,  another  K  opening  upwards  at  the 
bottom  of  D,  and  a  third  L  opening  upwards  at  the 
bottom  of  F.  A  pipe  M  conveys  the  overflowing 
water  of  E  .to  a  small  light  pan  N,  which,  when  filled 
with  water,  presses  down  one  end  of  a  lever  O,  which 
opens  the  valve  L.  A  flat  piece  of  leather  at  the  end 
of  a  chain,  is  suspended  from  the  pan  P,  and  that  piece 
of  leather  opens  a  hole  at  A,  when  the  arm  O  and  pan 
N  are  forced  down.  The  hole  Q  must  be  of  a  suffi- 
cient size  to  let  the  water  escape  from  the  pan  N9  in 
the  same  time  that  D  is  filling  with  water  through  the 
valve  K. 

When  the  vessels  D  and  F  are  full  of  air,  the  water 
flows  from  A  into  E,  drives  out  the  air  from  F,  passes 
through  G  and  D  to  I,  and  from  E,  F,  and  G,  to  the 
level  of  B.  It  then  flows  over  at  R  into  the  pipe  M, 
fills  N,  which  descending  by  the  weight  of  the  water 
round  the  fulcrum  f,  opens  the  hole  Q,  and  the  valve 
L  as  formerly  described.  The  vessel  F  then  empties 
itself  at  L,  is  filled  with  air  from  D  through  G,  and  D 
is  filled  with  water  through  K.  At  the  same  time  X 
is  emptied  through  Q  and  returns  to  its  place,  allow- 
ing L  to  shut  and  leaving  F  and  G  full  of  sir.    The 
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water  continues  to  rush  through  F,  expelling  the  air    obviously  allows  a  good  deal  of  water  to  go  back  dur-    Pump. 
*  from  F  through  G  at  D,  which  air  again  expels  the    ing  its  shutting.    Desaguliers  considers  the  loss  as  equal  v"~> 
water  from  D  through  H  up  to  C,  until  F  and  G  are    to  one-half  of  a  cylinder  of  water,  whose  height  is 
filled  with  water,  and  O  with  air,  when  the  machine    equal  to  the  diameter  of  the  valve.    Or.  Robison,  how- 
has  returned  to  the  same  state  as  at  the  commence-    ever,  considers  it  as  less  than  this  quantity.    Clack- 
valves  are  represented  in  most  of  the  figures  in  Plate' 
CCCCLXX. 


mcnt  of  the  operation,  F  and  G  being  filled  up  to  the 
level  of  B. 

If  it  is  desired  to  supply  a  house  with  water  at  the 
level  of  the  middle  story,  the  vessel  F  may  be  placed 


2.  Butterfly  .  Fa/vc— This  valve,  which  derives  its  Butterfly 
name  from  its  resemblance  to  the  two  wings  of  a  but- 'Valve. 


in  the  kitchen,  and  C  in  the  bed-room,  and  every  gal  J    terfly,  may  consist  of  either  two,  three,  four,  or  more 


Ion  of  water  under  the  kitchen  will  give  nearly  a  gal 
Ion  in  the  bed-room.  The  pipe  F  may  be  supplied 
with  impure  or -even  dirty  water;  and  in  that  case, 
the  whole  of  the  spring  water  of  B  will  be  doubled  to 
C,  instead  of  half  of  it  being  wasted  at  L \  so  that  the 
whole  of  any  spring  may  be  raised  by  forming  a  dam 
at  in  mills,  and  obtaining  a  fall  for  a  part  of  the  wa- 
ter equal  to  the  height  to  which  it  is  required  to  pump 
up  the  spring.    The  effect  will  be  the  same,  whether 


valves  joined  together,  so  as  to  form  a  sort  of  pyramid, 
and  resembling  the  compound  valves  which  nature 
has  formed  in  the  hearts  of  minerals.  The  hinges  of 
each  of  the  clacks  of  the  pyramidal  valves  are  in  the 
circumference  of  the  tube,  and  the  points  of  the  clacks 
meet  in  the  apex  of  the  pyramid,  being  supported  by 
four  ribs,  which  rise  up  from  the  scales  and  unite  in 
the  middle.    When  this  kind  of  valve  is  used  for  a> 


24.  Description  of  Different  Valves  used  in  Pump 

Work. 


piston,  the  rod  of  the  piston  is  branched  out  on  four 
R  is  on  a  level  with  B  or  not.  The  water  will  always  sides,  when  the  clacks  are  four  in  number,  and  the 
rise  as  high  above  D,  as  R  is  from  S.  The  superiority  o£  branches  pass  through  the  piston  box,  and  are  fastened 
this  pump  arises  from  its  acting  with  very  little  friction,  below  with  screws.  The  four  clacks  are  supported  by 
and,  as  a  proof  Of  this,  it  may  be  mentioned,  that  Mr.    these  four  branches 

Hunter  had  a  small  one  which  wrought,  without  being  3.  Button  or  Tail  Halve*.— This  kind  of  valve  is  re-  Button  or 
touched, 'for  three  months,  raising  eight  hogsheads  of  presented  in  Plate  CCCCLXXI.  Fig.  13.  It  consists  of  tail  valve, 
water  every  day.  a  piece  of  metal  turned  conical,  so  as  to  fit  exactly  the  Plat3B 

conical  cavity  of  its  box.    A  tail  projecting  from  its .?°cc«.mi. 

lower  end  passes  through  a  cross  bar  in  the  bottom  of  Fi°'  {3. 

the  box,  and  there  is  a  little  knob  to  prevent  the  valve 

from  rising  too  high.    This  valve  is  extremely  strong,' 
fan     In  considering  the  best  forms  which  can  be  given   and  may  be  made  perfectly  tight  by  grinding  it  into- 
"to  valves,  we  must  attend  to  the  different  purposes   its  seat  with  ernery.     It  has  the  disadvantage  of  a  small 
™  which  they  serve.    The  first  and  most  obvious  requit   water  way.    Dr.  Robison  suggested  that  the  lower 
site  of  a  valve  is/  that  it  be  tight ;  the  second,  that  it    surface,  instead  of  being  fiat*  should  taper  below  like  a 
have  sufficient  strength  to  resist  the  forces  to  which  it    boy's  top,  to  diminish  its  resistance  to  the  water. 
is  exposed ;  the  third,  that  it  allows  the  water  to  rise       4.  Spherical  Valve .— -This  valve  is  represented  in  Spherical 
through  it  freely ;  and  the  fourth,  that  it  does  not  al-    Plate  CCCCLXXI.  Fig.  14.  and  consists  of  a  sphere  of  valve. 
low  much  of  the  water  to  flow  back  while  it  is  in  the    metal,  which  falls  into  a  spherical  cavity.     It  is  pre-  F'£*  *** 
act  of  shutting.  vented  from  rising  too  high  by  the  inverted  box  shown* 

1.  Clack  Valve.— This  valve,  which  is  the  simplest,  in  the  figure.  It  is  obvious,  from  the  mere  inspection 
is  represented  in  Fig.  2.  and  3.  of  Plate  CCCCLXX.  of  the  figure,  that  this  valve  must  obstruct  the  water 
and  has  already  been  described  in  page  205.  In  cases  way  too  much.  Dr.  Robison  remarks,  that  the  sphe- 
where  it  is  difficult  td  get  at  the  valve  to  repair  it,  the  rical  valve  must  not  be  too  light,  otherwise  it  will  be 
valve  is  often  fixed  in  a  box  like  a  piston,  haying  its  hurried  up  with  the  water,  much  of  which  may  flow* 
outer  surface  a  little  conical,  so  as  to  fit  a  conical  seat  back  while  the  sphere  is  returning  to  its  place, 
made  for  it  in  the  tube.  In  this  case  it  has  an  iron  For  a  popular  account  of  pumps  of  different  kinds, 
ring,  or  an  iron  handle,  like  that  of  a  basket,-  which  can  and  for  tables  to  calculate  their  effects,  see  Ferguson's 
be  seized  by  a  long  grappling  hook  when  it  is  required  Lectures  on  Mechanics,  &c  vol.  i.  edit.  1823.  See  also 
to  be  drawn  up.    When  the  clack  valve  is  opened,  it   the  other  works  quoted  in  this  article. 


PUR 

e  FURACE,  a  village  of  New  Granada,  situated  in 
k  an  elevated  plain  of  the  Andes,  about  1 0,000  feet  above. 
^j  the  sea,  It  ie  inhabited  by  Indians,  and  is  celebrated  for 
the  fine  cataracts  of  the  river  Pusambia,  or  Rio  Vina- 
gre,  the  waters  of  which  are  loaded  with  oxide  of 
von  and  muriatic  and  sulphuric  acids.  M.  Humboldt 
visited  this  plain  in  1801,  and  has  described  the  scene- 
ry, &c.  which  it  presents. 

PURBACH,  George.     See  Astronomy,  Vol.  II. 
p.  594,  col  2. 

PURBECK,  Isle  of.  See  Dorsetshire,  Vol  VIII. 
p*  68*  &c;  and  p.  54,  col.  2  ;  and  p.  55,  col.  2. 


PUR 

PURCELL,  Hekry.  See  Music,  Vol  XV.  p.  48, 
PURPURIC  Acid,  is  the'  name  of  a  new  acid,  re- 
cently discovered  by  that  able  chemist  Dr.  Prout.  It 
has  long  been  known  to  chemists  that  a  fine  purple 
liquid  is  produced  by  the  action  of  heat  and  nitric 
acid  upon  lithic  acid.  *  When  the  excess  of  nitric  acid 
is  neutralised  by  ammonia,  and  the  whole  concentrated 
by  slow  evaporation,  granular  crystals  of  a  dark  red 
colour,  and  sometimes  of  a  greenish  hue,  are  formed* 
These  crystals  are  the  purpurate  of  ammonia.  In- 
order  to  obtain  the  purpuric  acid,  digest  these  crystal* 
in  a  solution  of  caustic  potash  till  the  red  colour  dis- 
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*  The  excrements  of  the  &oa  corutrictor  consist  of  pure  lithic  acid* 
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lSieporfe  appears,  and  drop  the  alkaline  solution  by  degrees  into 
Acid  sulphuric  acid,  which  unites  with  the  potash,  and 
leaves  the  purpuric  acid  in  the  form  of  a  light  yellow, 
or  cream-coloured  powder.  It  is  insoluble  in  alcohol 
an4  ether,  and  very  insoluble  in  water.  It  has  no 
taste  nor  smelL  The  specific  gravity  is  greater  than 
that  of  water.  It  is  dissolved  by  the  mineral  acids 
when  they  are  concentrated.  According  to  Dr.  Prout, 
its  composition  is  as  follows : 


Two  atoms  hydrogen 

0.150 

4.54 

Two  atoms  carben 

1.500 

.  27.87 

Two  atoms  oxygea 

2.000 

36.36 

One  atom  azote 

1.750 

31.81 

surrondissemfent  of  Thiers.  The  arrondisseuunt  of  It.  Pa 
soire  is  celebrated  for  its  cheese,  and  produces  a  great  J 
deal  of  nut  oil.  The  department  is  watered  by  the  J|j 
Allier,  the  Dore,  the  Sioule,  the  Oouae,  the  Dolore, 
and  the  Veyre.  The  principal  productions  of  the  de- 
partment are  corn,  wines,  fruits,  lint,  hemp,  brandy, 
nut  oil,  cheese,  and  mineral  waters,  beside  lead,  iron, 
marble,  and  coal.  About  300  tons  of  iron  are  obtained 
annually,  and  12,000  tons  of  coal.  The  following  are 
the  principal  towns; 


09.96 

Purpuric  acid  may  be  obtained  from  lithrc  acid  by 
chlorine,  and  with  more  difficulty  from  iodine. 

The  purpurale  of  ammonia  cryetallices  in  quadran- 
gular prisms,  of  a  deep  garnet  red  colour,  by  transmit* 
ted  light ;  but,  by  reflected  light,  their  two  broadest 
faces  appear  of  a  brilliant  green,  while  their  other  two 
faces  appear  of  a  dull  reddish-brown  colour.  The  pur* 
poric  acid  forms  other  neutral  salts  with  potash,  lime, 
magnesia,  strontian,  alumina,  and  almost  all  the  me- 
tals. Dr.  Prout  considers  the  salts  as  anhydrous, 
and  composed  of  two  atoms  of  acid  and  one  of  base. 
He  conceives  that  the  purpuric  acid  and  its  compounds 
may  constitute  the  basis  of  many  animal  and  vegetable* 
colours.  He  remarks,  that  "  some  of  the  purpur- 
ates,  as,  for  example,  that  of  lime,  might  be  proba- 
bly used  as  a  paint.  They  might  be  also  used  for 
dyeing,  especially  wool  and  other  animal  productions." 
See  Philosophical  Transact  ions  for  1518,  p.  420. 

PUTNEY,  a  village  of  England,  in  Surrey,  is  situa- 
ted on  the  south  bank  of  the  Thames,  about  four  miles 
from  London.  The  -church  is  a  small  edifice,  with  a 
stone  tower  at  the  west -end.  There  is  here  an  excel- 
lent wooden  bridge  over  the  Thames,  erected  in  1729, 
which  cost  £23,975,  and  yields  a  revenue  of  above 
£3000  per  annum.  There  is  on  she  common  an  obe- 
lisk, built  in  1786,  to  commemorate  Hartley's  inven- 
tion for  securing  buildings  against  fire.  The  popula- 
tion of  the  parish  is  492  houses,  and  2881  inhabitants. 

PUY,  Le,  a  considerable  manufacturing  town  of 
France,  and  the  chief  place  of  the  department  of  the 
Upper  Loire.  It  is  situated  on  the  river  Borne,  on 
the  side  of  a  hill,  which  is  crowned  with  a  large  and 
picturesque  conical  rock.  The  town  is  poor  looking 
and  ill  built.  It  has  a  large  cathedral,  and  a  public 
library  and  cabinet  of  natural  history  on  a  small  scale. 
The  manufactures  are,  blankets,  lace,  linen,  silk,  and 
stoneware.  There  is  likewise  here  a  foundry  for  cop- 
per vessels.  Dyeing  is  also  carried  on  to  a  great 
extent  The  chesnut  trees  thrive  here  wonderfully, 
and  they  furnish  a  great  part  of  the  Lyons  chesnuts. 
Population  15,915. 

PUY  de  Dome,  the  name  of  a  department  of  France, 
in  Lower  Auvergne.  It  is  bounded  on  the  north  by 
the  department  of  the  Allier,  on  the  west  by  that  of  the 
Creuse  and  the  Correze,  on  the  north  by  those  of  Cen- 
tal and  the  Upper  Loire,  and  on  the  east  by  that  of  the 
Loire.  It  contains  about  8450  square  kilometers,  or 
428  square  leagues.  The  district  of  Limagne,  form- 
ing the  principal  part  of  this  department,  extends  from 
thirty  to  thirty-five  myriametres  along  the  Allier,  and 
is  one  of  the  most  fertile  districts  of  France.  Paris 
is  supplied  with  oxen  from  the  fine  pasturages  of  the 
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34,478 

13,328 
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5,926 
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'Clermont  is  the  capital  of  the  department  The 
forests  occupy  about  96,100  acres,  of  which  two-third* 
belong  to  individuals.  The  contributions  in  the  year 
1803  were  3,656,547  francs.  Population  509,444  See 
Clermont,  Vol.  VI.  p.  680. 

PUZZUOLI.     See  1'ozzooli  in  this  volume. 

P YC  N I TE.     See  Mineralogy  Index. 

PYRAMIDS,  the  name  given  to  a  series  of  lofty  tad 
stupendous  buildings  in  Egypt,  which  extend  from 
Cairo  to  the  north,  upon  a  plain  about  fifty  miles  long, 
stretching  parallel  to  the  Nile.  This  plain,  which  a 
composed  of  hard  calcareous  rock  beneath,  is  about 
eighty  feet  above  the  level  of  the  river.    ' 

The  three  largest  pyramids  are  in  the  neighbour- cj 
hood  of  Ghize  or  Djiza,  viz.  those  of  Cheops,  Cepfare-  "4 
nes,  and  Mycerinus,  which  are  surrounded  with  many  "^ 
others  of  a  smaller  size. 

The  great  pyramid  of  Cheops  has  the  following  di- 
mensions, according  to  different  authors. 


Numbei 

■ 

Authors. 

Length  of  Base. 

of  Steps. 

Height. 

Herodotus,    . 

800  Greek  feet, 

800  French  fed 

Strabo,        .         . 

600 

625 

Diodonu, 

TOO 

600 

Sandys,        • 

300  paces, 

Bellonius,     .    • 

324    do. 

- 

Greaves,      •        • 

693  Eng.  feet. 

207 

499  Eng.  feet 

La  Bruyn, 

704  Fr.  feet, 

616  Fr.  feet. 

Prosper  Alptnas, 

750    do. 

695    da 

Thevenot, 

682 

308 

520 

Niebuhr,     .     •     . 

710 

440 

Chazelks, 

705 

493  JEnfrfc*. 

Maillet, 

•            • 

208 

212 

* 

250 

. 

French  Engineers, 

•                • 

• 

448  Ft.  feet. 

This  pyramid  is  ascended  by  an  uninterrupted  seriei 
of  steps,  diminishing  from  four,  to  two  and  half  feet 
high  in  approaching  the  top.  The  breadth  of  each 
step  is  equal  to  its  height.  Upon  the  top  there  is  t 
platform  thirty-two  feet  square,  consisting  of  nine  large 
stones,  about  a  ton  each,  though  inferior  to  some  of  the 
other  stones,  which  vary  from  five  to  thirty  feet  long) 
and  from  three  to  four  feet  high.  Here  the  travelers 
of  all  ages  and  nations  have  inscribed  their  names  in 
their  respective  languages.  From  this  platform  Dr. 
Clarke  saw  to  the  south  the  pyramids  of  Saccara,  ami 
on  the  east  of  these,  smaller  monuments  of  the  came 
kind  nearer  to  the  Nile.  He  remarked  also  sn  appear- 
ance of  ruins  which  might  be  traced  the  whole  war 
from  the  pyramids  of  Djiza  to  those  of  Saccars,  as  if 
the  whole  had  once  constituted  one  great  cemetery* 
The  stones  upon  this  platform,  as  well  as  most  of  the 
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others  employed  in  constructing  the  decreasing  ranges 
from  the  base  upwards,  are  of  snfl  limestone,  a  little 
harder  end  mere  compact  than  what  in  England  is 
called  ciuneL  It  is  of  a  grayish  -white  colour,  end  ex* 
biles  a  fetid  odour  when  broken  by  a  smart  blow. 
These  stones  are  of  the  same  nature  as  the  calcareous 
rock  upon  which  the  pyramids  stand,  and  it  is  likely 
that  they  were  quarried  out  of  this  rock,  although  He*, 
rodotus  says  that  they  were  brought  from  the  western 
side  of  the  Nile.  The  pyramids  are  built  with  com- 
mon mortar  externally,  but  no  appearance  of  mortar 
could  be  discerned  in  the  more  perfect  masonry  of  the 
interior.  The  faces  of  this  pyramid  are  directed  to  the 
four  cardinal  points* 

This  pyramid  was  explored  by  our  countryman,  Mr. 
Davidson,  in  1763.  His  principal  object  was  to  deter* 
mine  the  depth  of  the  well  C,  Plate  CCCCLXXI,  No. 
II.  Fig.  IS.  He  descended  from  A  to  B,  where  there 
is  a  grotto,  fifteen  feet  by  five  feet  wide,  and  less  than 
six  feet  high.  At  C,  the  passage  was  closed  with  sand 
snd  rubbish,  and  he  found  here  a  rope  ladder  that  had 
been  used  by  Mr.  Wood  sixteen  years  before,  yet  in 
high  preservation.  The  length  of  AB  is  twenty-two 
feet,  and  of  BC  128,  which,  with  the  addition  of  five 
feet  between  the  first  and  second  shaft,  gives  155  feet 
for  the  whole.  The  openings  from  the  entrance  H, 
along  HIAG  and  HID,  had  been  long  known ;  the 
former  leading  to  the  Queen's  chamber  G,  and  the 
Utter  to  the  King's  chamber  F.  Mr.  Davidson  having 
found  a  new  passage  at  D,  and  having  crawled  through 
it  on  his  face  along  the  ground,  discovered  a  long,  broad, 
snd  low  room  E,  immediately  above  P,  but  some  feet 
longer  than  it,  though  of  the  same  breadth.  The  cover. 
ing  is  composed  of  8  stones  of  beautiful  granite. 

In  1817  Captain  Caviglia  explored  the  pyramid  with 
still  more  success.  With  a  lamp  in  his  hand,  and  a  rope 
about  his  body,  he  entered  the  shaft  A,  and  he  found 
that  the  interior  of  AC  was  lined  with  masonry,  and 
that  there  was  a  hollow  sound  below  at  C.  On  another 
occasion  he  cleared  the  entrance  at  H,  to  admit  more 
sir  for  his  operations,  and  discovered  that  the  passage 
HI  extended  to  L  for  200  feet,  and  had  the  same  in- 
conation,  the  same  finish  of  work,  and  the  same  dimen- 
sions as  HI.  He  found  that  the  channel  IL  opened 
directly  on  the  well  C,  and  was  continued  twenty,  three 
feet  farther  to  M,  where  it  took  a  horizontal  direction 
MN,  twenty-eight  feet  long,  and  terminating  in  a  spa- 
cious  chamber  N,  immediately  under  the  centre  of  the 
pyramid,  and  100  feet  below  the  base  of  S.  This 
chamber,  which  is  sixty  feet  long,  twenty-seven  feet 
broad,  and  fifteen  high,  is  cut  out  of  the  solid  rock 
upon  which  the  pyramid  is  built  In  the  centre  of  the 
worn  the  ground  sinks  five  feet.  Some  rude  and  ille- 
gible Roman  characters  had  been  marked  on  the  wall 
by  the  flame  of  a  candle.  From  'this  chamber  there 
extends  another  low  passage  to  the  south  for  55  feet, 
and  another  to  the  east  for  about  40  feet.  Captain  Ca- 
Jiglia  found  that  the  chamber  E,  which  is  only  4  feet 
nigh,  is  coated  with  the  finest  polished  red  granite,  and 
that  its  rough  floor  is  composed,  of  the  same  granite 
blocks  which  form  the  roof  of  the  room  P.  In  the 
chamber  F  a  sarcophagus  had  been  found,  6  feet  11 
mches  long,  13  feet  wide,  8  feet  1*  inch  high. 

In  all  the  pyramids  the  entrance  is  in  the  north  front, 
£?  ™  Amending  passages  have  an  angle  of  26°  or 
/  "  1™_lwa  8€cms  to  be  nearly  directed  to  the  pole 
•tar,  and  the  north  face  of  the  pyramid  to  be  almost  in 
we  plane  of  the  earth's  equator.  This  we  believe  has 
wr  been  remarked ;  end  we  want  only  accurate  mea- 
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aures  to  put  it  beyond  a  doubt.  But  if  they  even  deviate  Pyrenees, 
two  or  three  degrees,  this  only  shows  the  rudeness  of  w-v^*^ 
astronomical  knowledge  at  the  time  when  the  pyramids 
were  built,  or  the  rudeness  of  the  methods  by  which 
the  angles  were  laid  down. 

The  second  pyramid,  that  of  Cephrenes,  is  said  by  Pyramid  of 
Denon  to  have  a  base  of  655  feet,  and  to  be  398  feet  Cephrenes. 
high.  The  whole  is  thought  to  have  been  covered  by 
stucco  of  gypsum  and  flint.  Belzoni  discovered  its  en- 
trance in  the  north  front  in  1 8 1 8.  Advancing  along  a 
narrow  passage,  100  feet  long,  he  found  the  great 
Chamber  46  feet  long  by  16  wide,  and  2»  high,  cut  out 
of  the  solid  rock.  It  contained  a  granite  sarcophagus, 
half  sunk  jn  the  floor,  with  many  bones,  some  of  which 
have  proved  to  be  those  of  the  cow.  An  Arabic  in- 
acription  on  the  wall  proves  that  it  had  been  opened 
by  the  Sultan  AH  Mahomet 

The  third.pyrajnid  of  Mycerinus  is  280  feet  at  the  Of  Mjceri- 
base,  and  162  high.  nua. 

The  pyramids  of  Saccara  extend  five  miles  to  the  north  Pyramid* 
and  south  of  the  village  of  Saccara.    Some  of  them  are  of  Saccara. 
rounded  at  the  top,  and  are  like  hillocks  cased  with 
stone,  as  shown  in  Plate  CCCCLXXI.  No.  II.  Fig.  14. 
taken  from  Dr.  Clarke's.  Travels.    One  .of  them  has 
steps  like  that  of  Cheops.     The  ranges  or  steps  are  six 
in  number,  each  range  being  twenty-live  feet  high,  and 
eleven  feet  wide.  The  total  height  is  one  hundred  and 
fifty  feet  There  is  another  built  also  with  steps,  which 
is  supposed  to  be  as  high  as  that  of  Cheops.    The 
stones  of  these  pyramids  are  much  decayed,  and  they 
are  more  crumbling  than  those  of  Djiaa ;  and  hence 
they  are  supposed  to  be  older.   One  of  them  is  built  of 
unburnt  bricks,  containing  shells,  gravel  and  chopped 
straw,  and  is  in  a  very  mouldering  state.  See  Pococke's 
Description  of  the  Eati,  vol.  ii. .  Clarke's  Travels,  vol. 
ill.  chap.  iv.  and  v. 

PYRENEES,  a  chain  of  mountains  extending  from 
the  Atlantic  to  the  Mediterranean,  and  forming  the 
boundary  between  France  and  Spain.  They  are  200 
miles  long,  and  100  miles  at  the  greatest  width.  Near 
Mont  Perdu,  the  hills  are  between  12,000  and  13,000 
feet  high.  The  height  of  the  line  of  perpetual  con- 
gelation is  about  10,000.  The  following  are  some  of 
the  heights  of  the  mountains  and  the  passes. 

•   2JC  £?  D  Os8ono'     -     -        "      "•TOO 

The  Pic  de  Midi,  -  9,300 

Canigou,  -    '         -  *  ."  9^47      • 

The  Pic  de  Los' Reyes,        -  .  7,620 

Pass  of  Pineda,  .  .  8%248 

Pasa  of  Gavarnie,  .  .  7,640 

Paaiof  Lavarese,  .  -  7^,50 

Pass  of  Tourmafet,  -  -  7,195    ' 

See  our  article  Physical  Geography,  Vol.  XV.  p.  485, 
Spain,  and  the  three  following  articles. 

PYRENEES,  Eastern,  a  department  in  the  south 
of  France,  is  bounded  on  the  north  by  the  department 
of  the  Aude;  on  the  west  by  the  departments  of  the 
Arnege,  and  by  the  Pyrenees ;  on  the  south  by  the 
Pyrenees  ;  and  on  the  east  by  the  sea.  It  contains  4SS7 
square  kilometers,  and  220  square  leagues.     The  chief 

E reductions  are  corn,  wines,  brandy,  fruits,  silk,  aloes, 
oney,  soda,  wool,  millet,  flax,  and  hemp.  The  several 
productions  are  iron,  some  copper  and  lead,  and  a  little 
alum.  There  are  few  manufactures  here.  A  great 
many  cattle  are  exported  to  Spain.  The  principal  rivers 
are  the  Tet,  the  Tech,  and  the  Gly.  The  chief  towns  are 

_     .  Population, 

rerpignsn,  ...  11,100 

Ceret,  .                 .                m  gf38g 

Prades,  .  .                -                .  9  332 

*2d 


PYR 


♦210 


PYR 


8,583 
13,190 
6,780 
6,738 
1,010 

The  forests 


-Pyrenees  Perpignw  is  the  chief  plice  of  the  department  The 
i        Forests  occupy  about  45,000  acres.  The  contributions  in 

fj™0**-  180S  were  1,8 10,520  francs,  and  the  population  117,764. 
T  ~~  PYRENEES,  Lowbr,  a  department  in  the  south  of 
France,  is  bounded  on  the  north  by  the  departments  of 
the  Landes  and  the  Gers,  on  the  west  by  the  sea  and 
the  Pyrenees,  on  the  south  by  the  Pyrenees,  and  on  the 
east  by  the  department  of  the  Upper  Pyrenees,  It 
contains  8072  square  kilometers,  or  409  square  leagues. 
The  department  is  mountainous,  and  the  scenery  grand 
and  picturesque.  Its  principal  productions  are  maize, 
corn,  flax,  wines,  pasturage,  chesnuts,  wood,  brandy, 
and  cattle.  The  mineral  products  are  iron,  copper, 
lead,  coal,  salt,  marble,  granite,  and  alabaster.  Its  ma- 
nufactures consist  of  woollen,  linen,  and  cotton  goods 
and  leather.  Its  chief  exports  are  wine,  brandy,  pew- 
ter, iron,  salt,  cattle,  salted  meat,  and  wool.  The  prin- 
cipal rivers  are  the  A  dour  and  the  Nive.  The  chief 
places  of  the  arrondisaemens  are, 

Population. 

Pau, 

Bayonne, 

Ortez9  - 

OlCTon*  -  -  » 

Mauleon,  • 

Pau  is  the  capital  ot  the  department, 
occupy  about  150,000  acres.  The  contributions  in  the 
year  1803  were  1,598,760  francs.  Population  884,030. 
See  Bayonne  and  Pau. 

PYRENEES,  Upper,  a  department  m  the  south  of 
France,  is  bounded  on  the  north  by  the  department  of 
the  Gers ;  on  the  west  by  that  of  the  Lower  Pyrenees ; 
on  the  south  by  the  Pyrenees,  and  on  the  east  by  the 
department  of  the  Upper  Garonne.  It  occupies  4937 
square  kilometers,  or  250  square  leagues.  Several  of 
its  valleys,  such  as  the  Aure,  the  Barege,  the  Bastan, 
the  Campan,  the  Cautorets,  and  the  Gavarnie,  stretch 
into  the  very  heart  of  the  Pyrenees,  and  exhibit  much 
sublime  and  romantic  scenery.  In  the  valleys  and 
on  the  sides  of  the  mountains,  the  productions  of  the 
department  are  corn,  maize,  wines,  figs,  brandy ;  and 
the  minerals  are  iron,  copper,  lead  and  calamine. 
There  are  fine  mineral  springs  at  JBagneres,  Barege, 
Coutarets,  &c.  The  principal  rivers  are  the  Adour  and 
the  Gers,  beside  a  number  oi' gooes  or  torrents.  The  chief 
places  of  the  arrondisemens  are  as  follows : 

Population. 

Tarbes,         ....  6777 

Bigneres,  ...  5962 

Argellez,  .  .  810 

Tarbes  is  the  chief  place  of  the  department.  The 
forests  occupy  about  115,000  acres.  The  contributions 
in  1803  were  89Sfi37  francs.  Population  206,680. 
Rqc  Bareoe 

P Y  RENE  ITE.    See  Minerajlogy,  Index. 

PYRITES.    See  Mineralogy,  Index. 

PYRMONT,  a  small  town  of  the  north-west  of  Ger- 
many, and  capital  of  a  district  of  the  same  name.  It 
is  situated  in  a  fine  valley,  and  has  a  number  of  good 
houses.  The  citadel  is  fortified  with  a  broad  ditch, 
liigh  ramparts,  and  subterraneous  passages  and  vaults. 

This  town  derives  all  its  importance  from  its  acid- 
ulous chalybeate  springs,  which  have  long  been  in 
great  repute.  So  early  as  lp56  more  than  10,000 
strangers  had  been  attracted  to  Pyrmont  by  its  waters. 
The  gay  season  commences  in  the  end  of  June,  and  in 
July  the  place  is  most  crowded  and  brilliant.  Those 
who  wish  to  be  free  from  the  bustle  of  that  season 
should  go  in  the  beginning  of  June,  or  not  till  August. 
The  company  drink  the  waters  at  six  in  the  morning, 
breakfast  at  nine,  dine  tft  twelve  or  one ;  and1  after 


dressing  they  repair  to  the  great  promenade  or  alley,  rp 
which  is  formed -of  four  rows  of  lofty  limes  planted  in  **» 
1688.    The  alley  is  £00  feet  long  and  40  wide.    The 
chateau  of  the  prince  of  Waldeck  is  very  beautiful     p7* 
.  Near  the  well  there  is  a  stone  quarry  under  ground,  w 
from  some  parts  of  which  a  sulphurous  stream  riaei 
to  a  small  height    Animals  are  suffocated  by  it  It  is 
a  good  sudorific  to  those  who  stand  in  it*  but  with 
their  head  sufficiently  raised  above  its  influence.    Po- 
pulation of  the  place  about  2000.    The  ingredients  of 
the  Pyrmont  waters  have  been  already  given  in  one 
articles  Mineral  Watbbs,  Vol.  XI V.  p.  881.  See  die 
PhiL  Trans.  No.  448;  and  the  MitctU.  Berolinenu 
torn.  v.  part  ii.  sect.  4.  '  See  Marcard  Beschrcibung 
von  Pyrmont.    Leipzig,  1789,  2  vols,   and  PyrnonU 
Merktvurdigkeiien :  tint  SkUzefur  Reisende  und  Kur* 
gastt.    Leipzig*  1800,  8vo. 

PYROLIGNOUS  Acin,  or  wood  vinegar,  is  the  name 
given  to  an  acid  obtained  from  the  destructive  distills* 
tion  of  any  kind  of  wood.  It  has  been  proved  by  Four* 
croy  and  Vauquelin,  that  it  is  merely  the  acetic  acid, 
with  a  little  empyreumatic  oil  and  'bitumen. 

M.  Monge  first  showed  that  it  preserved  animal  nib- 
stances  from  putrefying.  It  is  sufficient  to  iuuneise 
meat  or  fish  for  a  few  seconds  in  it  to  preserve  it  for 
a  long  time.  Mr.  Ramsay  of  Glasgow,  an  eminent 
manufacturer  of  that  acid  in  the  greatest  purity,  has 
made  many  interesting  experiments  with  it,  w%ich 
Dr.  Brewster  has  published  in  the  Edin.  PhtL  Jottm. 
Vol.  iii.  p.  21.  to  which  we  refer  the  reader.  Fish 
and  beef  receive  a  fine  flavour  from  being  simply  dip* 
ped  in  it ;  and  in  warm  weather  these  two  substance* 
will  keep  several  days  longer  if  they  are  merely  rub* 
bed  over  with  it  by  a  sponge.  In  the  same  Journal, 
there  is  a  letter  to  Dr.  Brewster  from  Dr.  Stanley  of 
Whitehaven,  stating  the  excellent  antiseptic  effects 
upon  meat  when  exposed  to  a  sea  voyage,  and  to  a  hot 
climate.     See  Vol.  IV.  p.  844*. 

PYROLITHIC  Acid,  is  the  name  given  to  a  new 
acid,  obtained  from  the  silvery  white  plates  which 
sublime  from  uric  acid  concretions  when  distilled  in 
a  retort.  When  a  solution  of  these  plates,  which  sre 
pyrolithate  of  ammonia,  is  poured  into  a  solution  of 
subacetate  of  lead,  there  falls  a  pyrolithate  of  lesd, 
which  when  well  washed  with  water,  is  to  be  decom- 
posed by  sulphuretted  hydrogen  gas.  -  The  liquid 
which  swims  at  the  top,  yields  by  evaporation  small 
acicular  crystals  of  pyrolithic  acid.  It  is  soluble  in 
four  parts  of  cold  water,  melts  and  sublimes  m  white 
needles  by  heat,  reddens  vegetable  blues ;  is  dissolved 
by  boiling  alcohol,  and  by  nitric  acid  without  change. 
It  forms  neutral  salts  with  lime,  barytes,  potash,  soda, 
and  ammonia.  The  pyrolithate  of  lime  consists  of 
91.4  of  acid  and  8.6  of  lime.  The  pyrolithic  acid  is 
composed  of  oxygen,  44.32  ;  carbon,  28.29 ;  azote, 
16.84  :  and  hydrogen,  10.00. 

P\  ROM  A  LIC  Acid,  the  name  of  a  new  add  ob- 
tained from  an  acid  liquid,  which  passes  over  into  the 
receiver,  when  malic  or  sorbic  acid  are  distilled  in » 
retort  This  liquid  yields  by  evaporation  crystals  of 
pyromalic  acid. 

These  crystals  are  permanent  in  the  air,  and  melt  it 
118°  of  Fahrenheit  They  are  soluble  in  strong  al- 
cohol, and  in  twice  their  weight  of  water.  The  solu- 
tion reddens  vegetable  blues.  This  acid  forms  neutral 
salts  with  barytes,  potash,  and  lead- 
in  the  original  distillation  of  the  malic  or  sorbic  acid, 
small  white  needles  appear  in  the  neck  of  the  retort, 
which  are  considered  by  M.  Lassaigne  as  a  peculiar 
acid.  • 
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PYROMETER. 


er.  X  hr  name  Pyrometer,  from  vvg,  Jirt,  and  p*t{m,  a 
"  measure,  is  given  to  those  instruments  which  measure 
the  expansion  of  solid  bodies  by  heat,  and  to  another 
dass  of  instruments  which  measure  degrees  of  heat 
above  those  which  can  be  indicated  by  the  mercurial 
thermometer.  This  last  application  of  the  name  is  by 
no  mean*  judicious,  and,  consequently,  pyrometers  of 
this  kind  should  be  considered  as  thermometers.  "We 
shall,  however,  proceed  to  describe  these  instruments 
in  the  order  of  their  invention,  and  under  the  two 
different  classes  now  mentioned. 


in  CHAP.  I.— on 

ir- 

i. 
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PYROMETERS   FOR  MEASURING  THE. 
EXPANSION  OF  METALLIC  BODIES. 


I. 


I.     Miischenbroek's  Pyrometer. 

This  machine,  which  we  shall  describe  nearly  in  the 
words  of  the  original  inventor,  is  represented  in  Plate 
"  CCCCLXXl.  No.  IK  Jig.  I,  where  AAA  is  a  piece 
T#  of  iron  turned  up  perpendicularly  atone  end,  the  re- 
turn being  1.^  inch  hign.     The  other  end,  distant  from 
it  |  inch  is  also  turned  up,  and  is  turned  back  again, 
to  as  to  make  a  broad  square  plate,  the  side  of  which 
is  2  inches.  The  iron  itself  is  1  inch  wide  and  t5v  thick*. 
Upon  the  iron  plate  stands  a  brass  machine,  which, 
is  drawn  by  itself  in  Fig.  2,  where  it  is  represented 
larger,  and  seen  from   another  side,  the  better  to 
discover  its  parts,  which  are  marked  wjth  the  same 
letters  as  in  Fig.  1.    This  is  fixed  to  the  iron  by  two 
screws  X,  X,  which  are  its  legs.  .  D  is  a  circular  plate. 
<tf2Tl0.  inches  diameter,  divided  into  300 *qual  parts. 
This  divided- plate  stands  upon  four  pillars  £,  £,  E,  E, 
which  join  it  to  the  lower  brass  plate  ;  between  these 
two  plates  these  is-a  perpendicular  steel  axis  F,  which 
has  on  its  fewer  part  a  pinion  of  6  leaves,  and  on  its 
upper  a  wheel  of  60  teeth  marked  G :  There  is  also 
soother  axis  I  H,  supported  by  a  cock  from  the  upper 
piste,  and  which  axis  receives  the  index  I  K  ;  having 
st  its  lower  end  a  pinion  of  6  leaves  to  take  the  teeth 
sf  the  wheel  G.  The  index,  by  one  turn  of  the  pinion 
H,  is  carried  round  to  all  the  divisions.     There  is  be- 
tides, a  little  rack  L  with  teeth,  which  take  the  leaves 
of  the  pinion  F,  while  the  rack  slides  along  under  two 
"HftU  cocks  P,  P,  where  it  is  pressed  towards  the  pinion 
F  by  two  small  screws  M,  M,  or  drawn  from  it  as 
there  is  occasion,  that  the  teeth  may  neither,  stick  nor 
be  loose.    The  teeth  of  the  rack  are  25  in  an  inch,  and 
tt  it  moves  forward  and  backward,  the  pinion  F  is  ear- 
ned round,  and  consequently  the  wheel  G,  which  car- 
ries Bound  the  pinion  H,  together  with  the.  index  I  K. 
J-et  the  rack  have  run  one  inch  ;  then  F  and  G  will 
have  turned  round  4  times  and  £. ;  and  consequently  the 

pinion  H  will  have  gone  round  10  x  H*  that  is,  41^ 
times.  Hence  4l\  x  800  =  13,500  parts.  Therefore 
one  division  corresponds  to  the  12500th  part  of  an  inch. 
'  Fig.  3;  represents  a '  square  bar,  or  parallele- 
piped of  metal;  upon  which  the  experiment  is  made, 
5^0  inches  long,  and  -A  of  an  inch  thick.  One  end  of 
it  0  has  a  small  tail,  that  it  may  communicate  no  sen- 
ftibte  degree  of  heat  to  the  iron  A  A  ;  it  is  received  in 
s  notch  near  B,  and  fixed  by  the  screw  C.  Its  other 
end  N-  has  a  hole  in  it,  through  which  goes  the  screw 
Q>  which  makes  it  fast  to  the  rack  L. 
'  The  bar  befng  thus  fixed,  cannot  •  become  longer, 
without  pushing  forward  the  rack  L,  and  moving 
'wind  the  hand  I  K;  so  likewise,  when  it  becomes 
Sorter,  it  must  move  the  contrary  way.  The  weight  of 


the  bar  is  supported  by  a  piece  of  watch-spring  be- Tyrometer. 
tween  the  square  iron  and  brass  plates  E  A.  To  apply  w 
conveniently  the   flame  of  spirits,  there  is  a  box  of 
brass,  5$  inches  long,  1T9V  inch  wide,  and  T\  inch 
deep,  covered  at  top  with  a  piece  of  blue  stone,  such 
as  will  bear  the  fire.  It  has  a  long  hole  cut  through  the 
middle,  into  which  is  let  in  a  brass  plate  T,  whicn  has 
5  small  equidistant  holes  £$.  parts  of  an  inch  asunder, 
and  T£7  inch  in  diameter,  to  transmit  the  wicks  of  the 
lamp.    This  lamp  has  4  feet,  which  closely  take  in  the 
iron  A  between  them,  that  the  flame  may  come  against 
the  middle  of  the  bar;  but  the  bottom  of  the  lamp 
must  not  touch  the  iron.     The  distance  between  the* 
bottom  of  the  bar  and  the  upper  surface  of  the  lamp, 
must  be  half  an  inch,  that  the  cotton  wicks  which  stand 
up  ,s7  of  an  inch  may  give  an  equal  flame.    The  cot- 
ton threads  must  be  fine  and  even,  and  5  of  them 
must  make  a  wick  of  about  T|^  of  an  inch.     If  the 
wick  is  drawn  up  too  high,  the  flame  will  be  too  large. 
In  experiments  with*  highly  rectified  spirit  of  wine,, 
there  was  always  an  equal  quantity  put  into  the  lamp. 
In  the  following  table,  the  expansions  are  marked  in 
parts,  of  which  each  is  the  TTfxs7  part  of  an  inch : 


Expansion  by  one 
flame  in  the  middle. 

Iron.. 

sa 

Steel. 
85 

Copper. 
89 

Brass. 
110 

Tin. 
153 

Lead. 
155 

By  two  flames  in  the 
middle,  next  to  one 
another. 

117 

,123 

155 

220 

274 

By  two  flames  2*  dis- 
tant irom  one  an- 
other. 

1 
109    94 

92 

141 

219 

263 

By  .three  flames  in  1        | 
the  middle,  next  to  '  142   168 
one  another.             1        1 

193 

275 

• 

By  four    flames    in  j        j 
the  middle,  next  to    211    270 
one  another,                     | 

270 

361 

B''Lh.\.five   !**>> 

310 

377 

£ 


See  Muschetibrock's  Tentamina*  Academiae  dell  Ct- 
mento  1731,  Part  ii.  p.  12.;  and  Desagulier'a  NaU. 
PliiL  Vol.  i.  p.  439.    Edit,  third. 

2.     Desaguliers' Improvement  on  Mutchcnbroek's* 

Pyrometer. 

Dr;  Desaguliers  made  several   important  improve-  Desagu- 
ments  on  this   instrument.     In  place  of  square  rods  Hers*  un- 
of  metal,  Dr.  Desaguliers  used  cylindrical  ones,  B  N,  Proved  PJ- 
Fig  4,  as  they  could8  be  nude  more  uniform,  by  being  ™meter- 
drawn  like  wires.     Instead  of  the  pinion  F,  he  used  a  cccclxx* 
small  roller  H  made  of  steel,  truly  tempered,  but  not  po-No.  11. 
lished,  and  filed  on  its  surface  in  the  direction  of  its  axis,  Vig.  4. 
so  that  it  became  a  small  wheel  with  an  infinite  number' 
of  teeth.     The  wheel  gg,  on  the  same  axis,  has  no  teeth, 
but  has  a  groove,  to  receive  a  fine  watch  chain,  or  a 
horse's  hair,  which  carries  round  a  roller  1,   having' 
also  a  small  groove.     Upon  the  upper  end  of  the  axis 
of  this  roller  the  index  k  i  n  is  fixed.     In  order  that  the 
chain  by  which  gg  carries  t  may  be  properly  extended, 
the  whole  dial  plate,  and  the  cock  and  pinion  i,  can- 
be  moved  to  or  from  the. wheel  gg  by  a  screw  fastened 
to  the  upper  frame  plate.    Instead  of  the  rack  NL, 
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Plate 
cccclxxi. 
No.  II. 
Fig.  4. 


Py  lometer.  Dr.Desaguliers  substitutes  along  thin  plate  of  steel  LN, 
about  yVvdths  of  an  inch  broad,  and  filed  roughly,  10  as 
to  move  the  first  roller  H,  by  rubbing  against  it.  It  is 
spring-tempered,  and  ia  a  little  convex  towards  H ;  but 
when  it  is  fastened  to  the  rod  at  N,  there  is  a  spring 
fixed  to  the  lower  brass  plate,  which  chaws  it  straight 
and  tight  by  the  end  h,  in  the  direction  NL.  Instead 
of  the  cocks  there  are  two  pulleys,  P,  P,  placed  hori- 
zontally, whose  broad  vertical  grooves  receive  and  di- 
rect the  steel  plate  or  roller  LNt  that  is  substituted  for 
the  rack.  In  place  of  the  watch  spring  to  support  the 
bare,  Dr.  Desaguliers  used  a  small  brass  roller,  four 
tenths  of  an  inch  in  diameter,  having  its  axis  horizon- 
tal. This  roller  is  raised  up  by  a  screw  Q  so  as  to  sup- 
port any  bar  of  metal  at  its  end  N.  By  means  of  these 
alterations,  the  sticking  of  the  teeth  is  prevented,  and 
the  motion  of  the  index  commences  at  the  instant  that 
the  heat  is  applied  to  the  metallic  rods.  See  Desagu- 
liers' Experimental  Philosophy,  vol.  i.  p.  444. 


is  thoroughly  cold,  then  removing  the  bar  £,  and  liy.Tt 
ing  another  bar  .of  any  other  metal  in  its  place,  best  the 
standard  bar  to  the  same  degree  of  heat  as  before,  which 
is  seen  by  the  moveable  plate's  marking  the  same  degree 
of  expansion.  The  index  will  then  show  the  degree  of 
expansion  of  the  second  metal  as  it  did  of  the  first,  and 
in  the  same  way  the  expansions  of  different  metals  by 
the  same  degree  of  heat  may  be  exactly  estimated.  The 
results  obtained  by  Mr.  Ellicott  were  as  follows,  the 
heat  being  the  same: 

Steel.        Iron.1     Gold.      Copper.       Brass.        SUter.      Lead. 
56  60  73  89  95  103         149 


3.    Description  of  Mr.  Ellicott*  s  Pyrometer. 


See  Phil.  Trans.  1786,  vol.  xxxix.  p.  297,  for  the  dc 
scription  of  this  pyrometer,  and  the  same  work  1751, 
vol.  xlvii.  p.  485,  for  an  account  of  the  experiments. 

4.  Description  of  Graham* s  Pyrometer. 

That  celebrated  artist  Mr.  Graham  constructed  also  G 
a  pyrometer  for  measuring  minute  alterations  in  the P: 
length  of  metallic  bars,  but  unfortunately  he  has  left  no 

ww%l  _  ,      %,    _. .  description  of  it  behind  him.     Mr.  Smeaton  saw  the 

Eiiieotf  a         The  pyrometer,  as  constructed  by  Mr.  Ellicott,  is  instrument  itself  at  the  house  of  Mr.  Short,  and  he 

pyrometer,  represented  in  Plate  CCCCLXXI.  Fig.  5,  where  AA  mentions  that  those  alterations  were  determined  by  id- 

*•*•  *•        is  a  flat  plate  of  brass  screwed  down  to  a  thick  piece  of  vancing  the  point  of  a  micrometer  screw  till  it  sensibly 

mahogany.     Upon  the  plate  is  screwed  two  pieces  of  stopped  against  the  end  of  the  bar  to  be  measured. 

brass,  two  of  which  B,  B  support  the  flat  iron  bar  C,  This  ecrewjbeing  small,  and  very  lightly  hung,  was  ca, 

called  the  standard  bar.    The  upper  part  of  the  third  pable  of  agreement  with  the  S500dth  part  of  an  inch. 

piece  of  brass  D  is  a  circle,  about  three  inches  in  dia-  See  Phil.  Trans.  1754,  vol.  xlviii.  p.  598. 
meter,. divided  into  360  degrees,  and  within  the  circle 

is  a  moveable  plate  d,  divided  also  into  360  degrees,  5«  Description  of  Smeaton9 s  Pyrometer. 

and  a  small  steel  index.     The  bar  of  metal  £,  upon        This  instrument,  founded  on  the  same  general  pin- 

which  the  experiment  is  to  be  made,  rests  upon  the  ciple  as  Graham's  pyrometer,  is  represented  in  Plate H 

standard  bar  C.    A  bar,  two  inches  and  a  half  long,  is  CCCCLXXI.  No.  II.  Fig.  6,  which  exhibits  it  with.  **] 

fixed  to  an  axis,  which  turns  on  two  pieces  of  brass  out  the  cistern  in  which  it  is  used.    The  bar  ABCD 

screwed  to  one  of  the  supports  B ;  and  to  the  end  of  is  the  basis  of  the  instrument.    It  is  one,  by  one  and  i 

the  lever  is  fastened  a  chain,  or  silk  line,  which,  after  half  inch  thick,  and  is  made   of  brass.       It  stands 

being  coiled  round  a  small  cylinder,  to  which  the  in-  edgewise  upwards,  and  one  end  is  continued  of  the 

dex  on  the  brass  circle  D  is  fastened,  passes  over  a  same  piece  at  right  angles,  to  the  height  of  three  and 

pulley,  and  has  a  weight  hung  to  the  end  of  it.     Upon  a  half  inches,  to  be  a  firm  support  for  the  end  of  the  bar 

the  axis  which  carries  the  lever  is  a  pulley,  one-fourth  under  examination,  while  the  other  end  acta  on  the  mid* 

of  an  inch  in  diameter,  to  which  a  piece  of  watch-chain  die  of  a  lever  of  the  second  kind,  whose  fulcrum  is  on  toe 

is  fastened.     The  other  end  of  the  chain  is  hooked  to  basis  ABCD.   The  motion  at  the  extremity  of  the  lever 

a  strong  spring  G,  bearing  against  one  end  of'  the  me-  is  therefore  double  the  difference  between  the  expansion 

tallic  bar  £.    There  is  another  lever  H,  exactly  similar  of  the  bar  and  the  basis.     The  bar  EF  to  be  examined 

to  F,  but  the  chain  fastened  to  the  pulley  on  its  axis,  lies  in  two  notches,  one  of  which  is  fixed  to  the  upright 

is  hooked  to  the  standard  bar.     The  line  fastened  to  standard  AB,  and  the  other  to  the  principal  lever  HI. 

the  end  of  this  lever,  after  being  coiled  round  a  cylin-  The  end  £  of  the  bar  EF  bears  against  the  point  G,  s 

der,  to  which  the  moveable  plate  is  fixed,  passes  over  screw  of  use  in  examining  the  micrometer  screw.  The 

a  6mall  pulley,  and  has  a  weight  hung  to  the  end  of  other  end  of  the  bar  EF  bears  against  a  sniail  spherically 

it ;  or  the  same  line,  passing  under  a  pulley,  to  which  protuberant  bit  of  hard  metal,  fixed  at  the  same  height 

the  weight  is  hung,  has  its  other  end  fastened  to  the  as  G  in  the  principal  lever  HI.     An  arbor  K  is  fixed  in 

lever  F,  so  that  one  weight  will  serve  for  both  levers,  the  basis,  which  receives  at  each  end  the  points  of  the 

as  in  the  figure.  screws  H,  L,  on  which  the  lever  HL  turns  as  upon  afol- 

When  the  bar  £  lengthens  by  heat,  it  allows  the  crum.    A  slender  spring  O  keeps  the  lever  in  a  bearing 

weight  to  draw  the  lever  F  upwards,  by  its  action  on  state  against  the  bar,  and  P  is  a  check  to  prevent  the 

the  spring  G,  and  by  means  of  the  silk  line,  the  index  lever  from  falling  forward  when  the  bar  is  taken  out 

will  be  at  the  same  time  carried  forward  in  the  circle.  The  top  of  the  lever  is  furnished  with  an  appendage 

When  the  bar  £  contracts,  the  index  will  return  back  a-  N  called  a  feeler,  in  the  shape  of  a  T,  suspended  tod 

gain,  and  the  same  motion  will  be  communicated  to  the  moveable  up  and  down  on  the  points  of  the  screws  1,M, 

standard  bar.     An  elongation  of  the  bar  £  one-twen-  which,  as  well  as  L,H,  are  so  adjusted  as  to  leave  the 
tieth  of  an  inch  corresponds  to  360°,  or  one  revolution    motion  free,  but  without  shake.    The  handle  QR  « 

of  the  index,  and  one  degree  to  the  7200th  part  of  an  inch,  the  feeler  is  moveable  in  a  loose  joint  at  R,  so  that 

In  using  this  pyrometer,  the  bar  of  metal  is  laid  on  laying  hold  of  it  at  Q,  the  feeler  is  moved  up  and 
the  standard  bar.  The  heat  of  a  lamp  is  first  applied  to  down  without  being  affected  by  the  irregular  pressure 
the  standard  bar  £,  and  its  expansion,  as  indicated  on  of  the  hand.  The  extremity  S  of  the  feeler  ia  *bo 
the  moveable  plate,  is  marked.  The  expansion  of  the  furnished  with  a  bit  of  protuberant  hard  metal,  to  ren- 
bar  £,  by  the  heat  communicated  to  it  from  the  stand*    der  more  perfect  its  contact  with  the  point  of  the  nu- 

ard  bar,  is  also  measured,  as  marked  by  the  brass  circle,  crometer  screw.    The  divided  index  plate  is  shown  at 

The  instrument  is  then  allowed  to  stand  till  the  whole  V,  and  W,  a  knob  for  the  handle.    The  micrometer 
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Kir.  screw  passes  through  two  solid  screwed  holes  at  D 

■t»/  and  Y,  The  pieoe  TZ  is  made  a  little  springy,  and 
endeavours  to  pull  the  screw  backwards  from  the  hole 
at  D,  consequently  the  micrometer  screw  is  constantly 
bearing  against  its  threads  the  same  way,  and  thus  ren- 
ders its  motion  perfectly  steady  and  gentle.  The  index 

cxi.  X  has  divisions  upon  jt  answering  to  the  turns  of  the 
screw.   This  piece  pointaout  the  divisions  of  the  plate, 

7*  ss  the  face  of  the  plate  points  out  the  divisions  of  the  in- 
.dex.  In  using  the  instrument,  lay  hold  of  the  knob  at 
Q  with  one  hand,  and  moving  the  feeler  up  and  down, 
with  the  other  move  forward  the  screw  I  till  its  point 
comes  in  contact  with  the  feeler,  then  will  the  plate 
end  index  V  and  X  show  the  number  of  turns  and 
parts  of  a  tum.  .  In  Fig.  7.  is  represented  the  instru- 
ment when  ready  for  use,  and  immerged  in  its  cistern 
of  water  AB.  The  cover  C  of  the  cistern  goes  on  be- 
tween the  bar  EF  and  the  basis  BC  when  the  in- 
strument is  raised  on  blocks.  The  handle  D  is  for 
taking  off  the  cover  when  hot ;  £  is  the  mercurial 
thermometer;  F  the  cock  to  let  off  the  water  ;  GH  a 
hollow  piece  of  tin,  which  supports  seven  spirit  lamps, 
which  are  raised  higher  or  lower  by  the  screws  I  and 
K  in  order  to  give  the  water  in  the  cistern  a  proper 
degree  of  heat.    The  following  are  the  measures  in 

Mr.  Sme&ton's  instrument: 

Inches. 
From  the  fulcrum  of  the  lever  to  the  tube,  5.875 

From  the  fulcrum  to  the  place  of  contact,     .  2.895 

Length  of  70  threads  of  the  screw,  -  2.455 

Divisions  in  the  circumference  of  the  index  plate,        .  100 

From  these  data  it  will  be  found  that  the  value  of 
one  division  will  be  the  5870th  part  of  an  inch.  When 
the  screw  is  altered  one-fourth  of  one  of  these  divi- 
sions, the  difference  of  contact  will  be  very  perceptible 
to  the  slightest  observer ;  and  consequently  the  231 45th 
part  of  an  inch  will  be  perceptible  in  the  instrument. 

Mr.  Smeaton  remarks,  that  the  micrometer  is  best 
judged  of  by  the  hearing,  rather  than  by  the  sight  or 
feeling ;  aud  that  by  this  method,  he  found  it  prac- 
ticable to  repeat  the  same  measurement  several  times 
without  differing  from  itself  above  the  20000th  part  of 
an  inch. 

The  following  are  the  results  obtained  by  Mr.  Smea- 
ton from  an  increase  of  heat  corresponding  to  1 80°  of 
Fahrenheit,  or  the  difference  between  freezing  and 
boiling  water. 

Ten  thousandths  of 
an  Inch. 


6\  Description  of  Ferguson**  Lever  and  WheebPfyro-Vs™***** 

meters,  , 


1.  Vftute  glass  Barometer  tube,             -  100 

2.  Martial  regulus  of  antimony,             -  130 

3.  Blistered  steel,  138 

4.  Hard  steel,                 -                   -  147 

5.  Iron,                -                         •       -  161 

6.  Bismuth,                -                -            -  167 

7.  Copper  hammered,             -             -  204 

8.  Copper,  8  parts  mixed  with  tin  1,           -  218 

9.  Cast  brats,                             -            -  225 

10.  Brass  16  pans,  tin  1,            -             -  229 

11.  Brass  wire,                -                  -  232 

12.  Speculum  metal,             -               -  232 

13.  Spelter  solder,  viz.  brass  2,  smc  1,  247 

14.  Fine  pewter,                 -                 -  274 

15.  Grain  tin,             '  -                *  298 

16.  Soft  soder,  lead  2,  tin  I,        -        .        -  301 

17.  Zinc  8  parts,  with  tin  1,  a  little  hammered,  323 

18.  Lead,  344 

19.  Zinc  or  spelter,               -               -  -     353 

20.  Zinc  hammered  one-half  an  inch  per  foot,  373 

These  results  agree  very  well  with  those  made  by 

Mr.  Effieott    See  the  Phil,  Trans,  1754,  vol.  xlviii. 


•  The  lever  pyrometer,  invented  by  Mr.  Ferguson,  is  Perg"»on"« 
.so  simple,  as  scarcely  to  require  a  figure  for  its  illustrrf-  ^terPy°" 

tion.  Upon  a  flat  piece  of  mahogany  are  fixed  brass 
studs,  on  which  the  metallic  bar  is  placed.  One 
end  of  a  bar  bears  against  a  lever  of  the  second  kind, 
at  a  point  very  near  its  fulcrum.  The  other  end  of  this 
lever,  which  is  bent,  bears  against  another  lever,  and 
very  near  its  fulcrum ;  and  the  other  end  of  this  last  le- 
ver is  the  index,  which  has  a  graduated  arch  under  it. 
The  small  expansion  of  the  metallic  bar  is  magnified  by 
the  first  lever  in  the  proportion  of  the  distances  of  the 
point  of  pressure  from  its  plane,  and  from  its  other 
extremity ;  and  this  magnified  effect  is  again  magnified 
by  the  other  lever,  so  that  an  expansion  of  the  400th 
part  of  an  inch  corresponds  to  a  whole  inch  on  the 
scale.  This  pyrometer  is  liable  to  the  objection  that 
the  distance  of  the  points  of  pressure  from  the  fulcrum 
•and  extremity  of  each  lever  is  variable  during  the  ex- 
periment. See  Ferguson's  Lectures,  v.  i.  p.  14.  Ed.  1824. 

Mr.  Ferguson's  wheel  pyrometer  differs  from  the  Ferguson's 
lever  one  in  the  substitution  of  wheels  and  pinions  in  wheel  and 
place  of  levers.    The  metallic  bar  bears  against  the  pinion  py- 
end  of  a  short  bar  which  advances  between  rollers,  rometer. 

*  This  short  bar  has  fifteen  teeth  on  one  side,  which  act 
upon  the  leaves  of  a  pinion  of  twelve  teeth,  on  the  axis 
of  which  is  fixed  a  wheel  of  one  hundred  teeth,  which 
teeth  again  take  into  the  leaves  of  another  pinion  of 
ten  leaves,  on  the  axis  of  which  is  placed  another 
wheel  of  one  hundred  teeth,  which  again  take  into  the 
leaves  of  a  third  pinion  of  ten  leaves,  whose  axis  car- 
ries the  index.  It  is  evident  from  a  slight  calculation, 
that  one  degree  of  the  circular  scale  divided  into 
S60  parts,  corresponds  to  the  45,000th  part  of  an  inch. 
By  means  of  a  piece  of  watch  spring  connected  with 
the  second  pinion  by  a  silk  thread,  the  wheels  are 
pulled  back  again  when  the  bar  contracts,  and  the 
teeth  of  the  wheels  are  kept  in  contact  with  the  leaves 
of  the  pinions.  See  Ferguson's  Lectures,  vol.  i.  p.  301. 
Both  these  pyrometers  are  more  fitted  for  the  exhibi- 
tion of  the  principle  and  effects  of  a  pyrometer  in  a 
public  lecture,  than  for  taking  any  nice  measures  of 
expansion. 

7-  Description  of  Ramsden's  Microscopic  Pyrometer. 

.  The  pyrometer  of  Mr.  Ramsden,  which  we  propose  Ramsden's 
to  describe,  derives  its  name  from  two  microscopes  at*  microsco- 
tached  to  it,  by  which  the  expansions  are  measured,  pic  pyro- 
The  apparatus  consists  of  a  strong  deal  frame,  five  feet  meter. 
long,  nearly  twenty-eight  inches  broad,  and  about 
forty-two  inches  high.  The  bar  of  metal,  the  expan* 
sion  of  which  is  to  be  measured,  and  which  may  be 
even  two  feet  long,  is  placed  m  a  copper  trough  or  boiler 
more  than  five  feet  in  length,  and  filled  with  water. 
Beneath  the  trough  are  twelve  spirit  lamps,  whose 
•flames  heat  the  water  in  the  trough  *j  the  boiling  point, 
and  consequently  the  iqetallic  bar  is  raised  to  the  same 
temperature,  Parallel  to  the  copper  trough,  and  at  a 
little  distance  from  it,  are  placed  two  other  wooden 
troughs  full  of  water,  in  each  of  which  is  placed  a  cast 
iron  prismatic  bar.  At  the  extremities  of  the  bars, 
and  perpendicular  to  them,  are  fixed  the  two  micro- 
scopes above  mentioned.  One  of  these  microscopes  has 
only  a  simple  mark  or  point  in  the  field  of  view,  but 
the  other  is  furnished  with  a  wire  micrometer,  similar 
to  the  wire  micrometer  described  under  Microwbteb. 
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Let  us  mow  suppose  that  the  temperature  of  the  our  article  Optics,  Vol.  XV.  p.  606",  the  polarised 

twaeast  iron  prismatic  bars  is  kept  unaltered,  which  tints  corresponding  to  the  degree  of  inflexion  of  0  P, 

can  be  easily  •  ascertained  by  keeping  a  thermome-  and  consequently  to  the  length  of  the  sagitta  of  earn- 

ter  in  the  water  of  the  troughs  in  which  each  ie  ture  in  PQ;  or  the  elongation  of  the  bar,  will  be  seen  by 

placed.    Let  the  first  microscope  with  a  point  in  its  looking  through  the  edg^  P  Q  with  a  polarising  and 

field  be  set  above  one  end  of  the  metallic  bar  to  be  exr  analysing  apparatus.  The  tints  thus  produced  have  an 

amined,  so  that  this  point  or  mark  is  directly  coinci-  accurate  numerical  value,  and*  the  scale  by  which  tbey 

dent  with  the  extremity  of  the  metallic  bar,,  or  with  a  measure  the  elongation,  may  be  varied  by  altering  the 

point  or  mark  near  its  extremity.     In  like  manner,  let  thickness  and  length  of  the  plate  of  glas9  P  Q. 
the  second  microscope  be  fixed  above  the  other  extre-        There  is  one  form  of  this  instrument  which  seems 

mity  of  the  metallic  bar,  so  that  its  moveable  wire  is  to  have  a  peculiar  application  to  the  use  generally  made 

exactly  coincident  with  the  other  extremity  of  the  of  pyrometers  fbr  horological  purposes.    Let  us  sup- 

bar,  or  with  a  point  or  mark  near  it.    When  these  pose  that  the  clock-maker  wishes  to  have  the  exact 

adjustments  are  made,  let  us  suppose  that  the  tempera-  length  of  a  bar  of  zinc,  which  has  the  same  expansion 

ture  of  the  water  in  the  copper  trough,  and  conse-  as  a  bar  of  brass  of  a  given  length,  for  the  purpose  of 

quently  the  temperature  of  the  metallic  bar  itself  is  ex-  destroying  the  effects  of  the  expansion  by  their  opposite 

actly  50°.    Place  the  twelve  spirit  lamps  beneath  the  action.     The  ends  of  the  two  bars  cannot  be  made  to 

copper  trough,  so  as  to  raise  the  temperature  of  the  wa-  press  on  opposite  sides  of  the  plate  of  glass  without 

ter  in  it,  and  consequently  that  of  the  bar  gradually  to  breaking  it,  but  by  using  these  plates,  as  shown  m 

150*  or  any  other  temperature ;  and  look  through  these-  Fig.  8,  where  XZ  is  a  plate  of  glass  placed'  between 

cond  micrometer  microscope.   From  the  instant  that  the  two  plates  MN,  PQ,  which  may  either  be  of  glass  or 

bar  begins  to  experience  the  expansive  action  of  the  metal  of  equal  thickness.     If  AB  is  the  bar  of  zinc, 

heat,  the  mark  at  its  extremity  will  be  seen  to  lose  its  and  CD  the  bar  of  brass,  whose  expansions  are  to  be 
coincidence  with  the  wire  of  the  micrometer,  and  ex- 
tend beyond  it.  At  any  temperature,  therefore,  namely, 
60°,  70%  80°,  we  can  measure  the  expansion  that  has 
taken  place  by  observing  how  many  turns  and  parts 
of  a  turn  of  the  micrometer  screw  are  necessary  to 
bring  the  micrometer  wire  into  coincidence  with  the 
slowly  moving  mark  on  the  expanding  bar ;  and  as 
the  value  in  parts  of  an  inch  of  each  turn  of  the  mi- 
crometer screw  is  accurately  known,  we  obtain  a  direct 
measure  of  the  elongation  of  the  ban,  free  from  all  the 
errors  of  wheels,  levers,  and  pinions.  By  this  instru- 
ment,  General  Roy  obtained  the  expansions  of  the 


equalised,  each  of  them  will  produce  the  same  inflexion 
in  the  plates  MN,  PQ,  which,  if  they  are'  made  of 
glass,  will  show  either  equal  or  unequal  tints ;  or  the 
middle  plate  XZ  will  show  no  tints  at  all,  if  the  expan- 
sions of  the  metallic  bars  are  equal.  If  the  curvature  of 
one  of  these  plates  predominates,  the  plate  XZ  will  be 
concave  towards  that  plate,,  and  this  concavity,  though 
too  minute  to  be  ascertained  by  the  eve,  will  be  ten- 
dered obvious  by  the  positive  or  negative  character  of 
the  polarised  tints  on  each  side  of  the  neutral  line. 

A  pyrometer  of  another  kind  has  been  suggested 

by  Dr.. Brewster.    The  metallic  bar  AB  presses  against 

bodies  to  which  his  name  i«  affixed  under  Expansion,    a  piece  of  metal  AC,  which  has  its  face  AC  ground 


Trough- 
ton's  pyro- 
meter. 


Vol.  IX.  p.  254,  255.  See  Phil.  Trans.  1785,  vol.  lxxv 
p.  462. 

8.  On  Ttottghion's  Pyrometer. 
In  our  article  Expansion,  Vol.  IX.  p.  254,  we  have 


with  emery.  A.  small  metallic,  or  glass  cylinder  D, 
truly  ground  into  a  socket,  in  which  it  freely  moves,  ii 
turned  round  by  the  action-  of  the  face  AC;  which  is 
kept  against  it  by  a  spring.  Instead  of  putting  an  in- 
dex and  graduated  plate  upon  D,  it  is  connected  witb 
mentioned  the  micrometer,  of  that  able  artist,  Mr.  the  axis  of  a  goniometer,  and  its  angle  of  rotation  raei- 
Troughton,  and  promised  a  description  of  it  under  the  sured  witb  great  accuracy.  The  angle  thus  found  will 
present  article.  Mr.  ^Troughton  constructed  this  in-  be  an  exact  measure  of  the  arch  of  rotation  of  thesur- 
strument  in  1794,  on  a  small  scale,  for  trying  pendu-  face  of  the  cylinder,  and  consequently  of  the  elongation 
lums,  and  we  believe  that  he  does  not  wish  any  drawing  of  the  bar. 
or  minute  description  of  it  published  till  he  has  com- 


pleted the  large  instrument  which  he  has  long  planned, 
lor  measuring  the  expansion  of  bars  ten  feet  in  length. 
We  may  mention  however,  that  this  pyrometer  meas- 
ures expansion  by  the  indications  of  a  fine  level,  which 


Dr.  Brews- 
ter's chro- 
matic py- 
IOmeter. 
Plate 
ccccLxxr. 
No.  II. 

Fig.  8. 


Chap.  II.— on  pyrometers  for  measuring  high 

DEGREES  OF  HEAT. 

Although  the  instruments  which  we  propose  to^ 
describe  under  this  chapter,  are  only  thermometers  f*tt 
is  made  to  deviate  from  a  horizontal  position  by.  the    adapted  for  measuring  degrees  of  heat  far  above  the  ^ 

indications  of  the  common  thermometer,  yet  asthey^,. 
are  in  reality  different  instruments,  founded  on  differ- 
ent principles,  and  distinguished  by  a  different  name, 
we  shall  not  scruple  to-  introduce  them  here. 


direct  influence  of  the  elongation  of  the  bar. 

9.  Description  of  Dr.  Brewster's  Chromatic  Pyrometer., 

In  the  different  instruments  that  have  been  describ- 
ed, .the  actual  elongation  of  the  metallic  bar  is  either 
magnified  by  levers,  or  by  wheels  and  pinions,  or  it  is 
measured  directly  by  a  micrometer  screw  attached  to 
a  compound  microscope.  In  the  present  instrument, 
however,  the  elongation  of  the  bar  is  measured  by  the 
number  or  the  intensity  of  the  polarised  tints,  which 


1.     Description  of  ffedgervood's  Pyrometer* 

In  our  article  Chemistry,  (Vol.  VI.  p.  52.)  we  have  ^f  I 
already  given  a  general  description  of  this  instrument,  **JJ* 
and  of  the  principles  on  which  it  is  founded.    WeptiTr 
have,  therefore,  only  to  give  a  drawing  of  the  gage>  cacM 


it  produces  by  the  inflexion  of  a  plate  of  glass.     If    and  an  account  of  the  relation  of  its  scale  to  the  com-  so.  (l 


AB,  Plate  CGCCLXXI.  Fig.  8.  for  example,  is  the  me- 
tallic bar  at  a  given  temperature,  whose  end  A  touches 
the  surface  of  the  glass-plate  P  Q,  then,  when  it  ex- 
pands by  heat,  the  end  A  will  bend  the  glass  plate  in- 
to a  curve,  the  aagitta.  of  which,  is  equal  to  the  elonga- 
tion ;  and  by  the  principles  already  fully  detailed  in 


mon  thermometrical  scale  of  Fahrenheit.    '  F^ 

In  Plate  CCCCLXXI.  Fig.  9,  which  represents  the 
pyrometrical  gage,  A  BCD  is  a  smooth  flat  plate,  and 
EF  and  GH  two  rulers,  or  flat  pieces,  a  quarter  of  *n 
inch  thick,  fixed  upon  the  plate,  with  the  sides  that  t» 
towards  each  other  made  perfectly  true;  and  a  little  ft> 
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tr*  ther*disUTrt.at  one  end  EG  than  at  the  other  end  FH, 
^  so  as  to  include  a  Jong  converging  canal,  which  is  divided 
on  one  side  into  a  number  of  small  equal  parts.  Now, 
if  a  body  lis  so  adjusted  as  to  fit  exactly  at  the  narrow 
end  FH  of  the  canal,  so  that  its  lower  side  stands  'ex- 
actly at  0° ;  then,  if  it  is  expanded  by  heat,  and  ap*< 
{)lied  in  that  expanded  state  to  the  scale,  it  will  no 
onger  fit  into  the  narrow  end  FH,  but  will  fill  a  wider 
part  of  the  scale  farther  up,  and  the  divisions  opposite 
to  the  lower  side  of  I,  when  it  'fits,  will  indicate  the  de- 
gree of  expansion.  In  like  manner,  the  degree  of 
contraction  wHl  be  obtained  by  the  reverse  operation. 
The  following  'table,  given  by  Mr.  Wedgewood,  shows 
the  relation  between  his  pyrometer  and  the  thermome- 
ter of  Fahrenheit 


Extremity  of  the  scale  of  Wedge- 
wood's  Pyrometer, 
Greatest  heat  of  Mr.  WedgewootTt 

great  furnace, 
Cast  Iron  melts,  -  ? 

Greatest  heat  of  a  common  smith's 

forge,  . 

Welding  heat  of  lion.    Greatest, 

■  Least, 

Fine  gold  melts,       -     -  * 

Fine  silver  melts,  -  * 

Swedish  copper  melts,  - 

Bran  melts,  -  * 

Heat  with  which  Mr.  Wedgewood's 

enamel  colours  sue  burnt  in, 
Red  heat  fully  visible  in  day-light, 
——  in  the  dark. 


Fahrenheit*      Wedgewood* 


32,277 

21,877 
17,977 

17,327 
13,427 
I2.7f7 
4,297 
4,717 
4,587 
3,80f 

« 

1,85* 

1,077 

947 

600 

212 

97 

32 

0 


210 

160 
130 

125 
95 
DO 
S» 
28 
f7 

'  21 


ft 

0    . 

1 

1673 

6.658 

7.542 

8.042 

8.289 


Mercury  boils, 

Water  boils,  -•  - 

Vital  heat,  '  - 

Water  fieezes, 

Proof  spirit  freezes, 

The  point  at  which  mercury  congeals, 
and  consequently  the  limit  of  mer- 
curial thermometers,  -  *  40  6.59(7 

See  Phil.  Trans.  1782,  ▼.  lxxii.  p.  305.  Id.  1784, 
▼.  lxxiv.  p.  358  ;  and  Id.  1786,  v.  lxxvi.  p>  890. 

2.  Description  of  Gut/ton's  Platina  Pyrometer. 

The  object 'of  this  instrument,  which  was  exhibited 
to  the  National  Institute  in  1 803,  was,  to  measure  the 
highest  degree  of  heat  in  our  furnaces.     It  consists  of 
a  rod  or  plate  of  Platina,  placed  horizontally  in  a  groove 
formed  in  a  cake  of  hardened  white  clay.     This  plate 
ft  supported,  at  one  of  its  extremities,  oYi  that  part  of 
the  mass  which  terminates  the  groove,  while  the  other 
extremity  presses  against  a  bent  lever,  whose  longest 
arm  forms  an  index  to  a  graduated  arch,  so  that  the 
expansion  is  indicated  on  the  scale  by  the  index.    The 
bar  of  Platina  was  an  inch  and  three  quarters  long, 
a  quarter  of  an  inch  wide,  and  one-thirteenth  of  an 
inch  thick.     The  arm  of  the  bent  lever,  against  Which 
the  platina  bar  presses,  is  one-ninth  of  an  inch  ;  atod 
the  arm,  at  right  angles  to  it,  which  acts  on  the  index, 
one  inch  and  eight-tenths,  or  twenty  times  as  long. 
The  index  carries  a  noriius,  Which  divides  each  degree 
into  ten  parts ;  hence  Guy  ton  calculates  that  we  may 
measure  an  expansion  erf  the  5780-th  part  of  the  radius. 
In  order  to  prevent  the  position  of  the  index  from  be- 
ing changed,  in  removing  the  instrument  from  the 
furnace,  a  plate  of  platina  is  fixed  so  as  to  form  a  spring 
against  its  extremity.     See  the  Annates  de  Chimie,  No. 
138.  vol.  xtvi.  p.  276,  and  Nicholson's  Philosophical 
Journal,  vol.  Vi.  p.  89. 


3.  Description  of  Mr.  Daniel? s  Platina  Pyrometer*     Pyromttet* 

The  pyrdmeter  of  Mr.  Wedgewood,  ingenious  as  it  J~  ,TMt 
is,  had  nevertheless  fallen  into  disuse,  both  from  the  ijjjjjjj '  JL 
extreme  difficulty  of  procuring  pieces  x>f  clay  of  uniform  m^ter. 
composition,  and  from  its   having  be4n  found  that 
time  has  an  influence  on  the  contraction  of  the  day 
pieces,   the  longer  continuance  of  a  low   degree  of 
heat  producing  the  same  contraction  as  a  higher  de- 
gree of  heat  continued  for  a  shorter  time.* 

Mr.  Daniell  was  therefore  led  to  construct  a  py- 
rometer free  from '  these  defects,  ahd  which  promises 
to  be  of  much  utility  in  the  arts,  as  well  as  in 
the  sciences.    It  is  represented  in  Plate  CCCCLXXI.  Platc 
Fig.  10  and  11 ;  Fig.  10  representing  the  whole  instru-  S?00.1:**** 
merit,  and  Fig.  11  a  part  of  half  the  real  dimensions.  p.°*  iqb0)| 
The  tube  a  be  is  made  of  black  lead  earthen  war*u\if* 
and  the  shoulder  m  its  centre  is  moulded  when  it  is 
formed.    The  end  a  of  the  tube  is  close,  and  the  end 
c,  which  is  open,  is  accurately  fitted  into  a  ferule  of 
brass  d,  which  carries  the  scale  efgh.    Within  the 
tube  a  b  is  a  bar  of  platinum  10.2  inches  long,  and  0.1 4> 
of  an  inch  in  diameter,  extending  from  b  to  a,  where 
it  is  fixed  by  a  nut  and  screw  of  the  same  metal  on  the 
dtitside,  and  a  pin  or  shoulder  on  the  inside.    At  b  ft  ' 
is  kept  in  its  place  by  a  small  perforated  plate  of  pla- 
tinum through  which  it  passes.    A  fine  platinum  wire 
about  100th  of  an  inch  in  diameter,  proceeds  from  the 
etid  b  of  the  platinum  wire,  and  coming  out  of  the 
tube  at  d,  a  piece  of  silk  thread  attached  to  it,  is  coiled 
twice  or  thrice  round  the  axis  of  the  wheel  t ,  fixed  on  * 
the  back  of  the  scale,  and  shown  in  Fig.  11.    The* 
thread  is  then  turned  back,  and  attached  to  the  ex- 
tremity of  a  slight  spring  m  n,  which  is  stretched  on 
the  outside  of  a  brass  ferule,  and  fixed  by  a  pin  at  n. 
By  this  means  the  action  of  the  spring  keeps  the  wire 
in  a  state  of  tension.     T*he  axis  of  the  wheel  is  0.062 
of  ah  inch  in  diameter,  and  the  wheel  itself,  which  is 
toothed,  works  in  the  teeth  of  another  smaller  wheel 
k,  one  third  the  diameter  of  the  other,  and  having  one 
third  of  the  number  of  teeth.    An  index  /  is  fixed  to 
its  axis,  which  passes  through  the  centre  of  the  scale 
efg  h,  which  is  divided  into  560  degrees. 

When  the  extremity  a  b  of  the  instrument  is  put 
into  the  fire,  the  index  /  at  first  moves  backwards  10 
or  20  degrees,  in  consequence  of  the  expansion  of  the 
black  lead  tube,  before  the  heat  has  reached  the  pla- 
tinum bar ;  but  in  a  short  time  it  moves  rapidly  for- 
ward, and  indicates  on  the  scale  the  degree  of  expan- 
sion experienced  by.  the  bar.  By  various  interesting 
experiments,  for  which  we  cannot  find  room,  Mr.  Da- 
niell obtained  the  following  results,  which  we  give, 
along  with  those  of  Mr.  Wedgewood. 


Fusing  point  of  cast  iron, 
Fusing  point  ot  gold, 
Fusing  point  of  copper, 
Fusing  point  of  pure*  silver, 
Fusing  point  of  brass, 
Heat  of  a  common  parlour 

fire,         ... 
Red  beat,  just  visible  in  ttay- 

light,     • 
Fusing  point  of  zinc, 
Mercury  boils,  .         * 
Fusing  point  of  lead, 
Fusing  point  of  bismuth. 
Fusing  point  of  tin, 


DANiELi.  Wedgewood. 

Fahr.  Pyrometer.  Ijahr.  Pyrometer. 

34770      407©  17977*       130° 

2590        370  5237  32 

2548        364  4587  27 

2238        819  4717  28 

1669        267  3807  21 

1141         163 


S.6T3 


980 

140 

1077 

648 

94 

' 

644 

92 

600 

609 

87 

462 

66 

441 

63 

.•  Mr.  bUvright  has  proposed  to  substitute  plttes  of  Agahnattlite  in  place  of  Wedgewood'*- clay  pieces. 
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PyMMtcr.^    The  differences  between  these  results  are  too  atrik- 
*-*"v->w/  ing  to  escape  notice,  and  show  how  very  imperfect  is 

our  knowledge  of  the  effects  of  high  temperatures. 

See  the  Quarterly  Journal  of  Science,  Literature,  and 

the  Arts,  vol.  xi.  p.  309—320.    This  instrument  is 

made  by  Mr.  Newman,  Lisle  Street. 

4.  Description  of  Dr.  lire's  Pyrometer. 

*  • 

Dr.  Ure's        This  instrument,  which  Dr.  Ure  does  not  mention 

P> lometer.  aa  having  been  actually  constructed,  is  described  in 
his  Dictionary  of  Chemistry,  published  in  1821.  Art. 
Pyrometer. 

"  Since  dry  air,"  says  Dr.  Ure, "  augments  3-8ths  for 
1 80°,  and  since  its  progressive  rate  of  expansion  is  proba- 
bly uniform  by  uniform  increments  of  heat,  a  pyrometer 
might  easily  be  constructed  on  this  principle.  Form  a 
bulb  and  tube  of  platinum,  of  exactly  the  same  size  as  a 
thermometer,  and  connect  with  the  extremity  of  the 
stem,  at  right  angles,  a  glass  tube  of  uniform  calibre, 
filled  with  mercury,  and  terminating  below  in  a  re- 
curved bulb,  like  that  of  the  Italian  barometer.  Gra- 
duate the  glass  tube  into  a  series  of  spaces  equivalent  to 
3:8ths  of  the  total  volume  of  the  capacity  of  the  plati- 
na  bulb,  with  3-4ths  of  its  stem.  The  other  parts 
may  be  supposed  to  be  little  influenced  by  the  source 
of  heat  On  plunging  the  bulb  and  2-Sds  of  the  stem 
into  a  furnace,  the  depression  of  the  mercury  will  indi- 
cate the  degree  of  heat  As  the  increment  of  the  co- 
lumn will  be  very  inconsiderable,  it  will  be  scarcely 
worth  while  to  introduce  any  correction,  for  the  change 


is 


in  the  initial  volume  by  barometric  variation.     Cart-  ?r 
must  be  taken  to  let  no  mercury  into  the  platina  bulb."  ' 

5.   Description  of  MM*  Pyrometer. 

•  This  instrument,  proposed  by  Mr.  Nicholas  Mill,  it  m, 
represented  in  Plate  CCCCLXXI.  Fig.  12.  It  consists 
of  a  metallic-  bulb  and  stem  AB  of  platinum,  drawn  out  F* 
without  any  joint.  The  bulb  is  hollow,  and  has  its  ex- 
ternal diameter  about  half  an  inch,  according  to  the 
shse  of  the  instrument.  The  bore  of  the  bulb  B,  which 
is  perfectly  cylindrical,  is  about  the  sixteenth  of  an  inch 
in  diameter,  and  at  the  farther  end  of  this  tube  is  at- 
tached, by  an  air-tight  joint,  a  glass  tube  C,  whic 
bent  in  a  triangular  form.  At  the  extremity  of 
tube  is  a  bulb  of  glass  O,  of  the  same  capacity  as  the 
bulb  of  platinum  B,  with  a  funnel-shaped  mouth,  (for 
the  insertion  of  the  mercury,)  which  is  afterward*  her- 
metically closed.  The  scale  £  is  attached  to  the  cir- 
cular glass  stem  F  and  is  graduated  like  a  thermometer. 
When  heat  is  applied  to  the  platinum  bulb,  it  ex- 
pands the  included  atmospheric  air,  the  pressure  of 
which,  against  the  mercury,  drives  it  up  the  glass  tube 
F,  to  which  the  scale  is  fixed ;  and  as  the  air  expends 
with  an  increase  of  heat,  so.  the  mercury  rises,  and  in- 
dicates on  the  scale  the  degree  of  temperature.  In 
order  to  protect  the  platinum  bulb,  a  cylindrical  cruci- 
ble, made  of  the  must  refractory  clay,  is  placed  over 
it,  and  the  empty  part  between  filled  up  with,  pounded 
charcoal  or  sand.  This  instrument  is  made  by  Messrs. 
Gilbert?,  and  by  Mr.  Newman,  London.  See  the 
Monthly  Medico-Chirurgical  Review  and  Chemko-Pki* 
losophical  Magazine,  vol.  i.  p.  1.  Lond.  1824.* 
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PYROPE.     See  Mineralogy,    Vol.  XIV.  p.  551. 

PYROPHORUS  is  the  name  of  an  artificial  compound, 
which  ignites  by  exposure  to  the  air.  It  was  first  made 
by  Thunberg  in  1680,  from  a  mixture  of  human  excre- 
ment and  alum,  but  it  may  be  prepared  from  alum  by 
calcination,  with  the  addition  of  various  inflammable 
substances. 
(  Three  parts  of  alum  are  mixed  with  from  two  to  three 
parts  of  honey,  flour,  or  sugar,  and  this  mixture  is 
dried  on  the  fire  in  a  glazed  bowl,  stirring  it  all  the 
while  with  an  iron  spatula.     The  mixture  at  first  melts, 
but  gradually  swells  up  and   runs  into   dry  lump9, 
which  are  pounded  and  again  roasted,  till  no  moisture 
whatever  remains  in  them,  the  mass  now  resembling  a 
blackish  powder  of  charcoal.  The  above  operation  may 
be  saved  by  directly  mixing  two  parts  of  charcoal  pow- 
der  with  &ve  of  burnt  alum.      The  powder  is  now 
poured  into  a  phial,  with  a  neck  about  six  inches  long, 
and  the  phial,  when  three  quarters  full,  is  put  into  a 
crucible,  which  is  exposed  to  the  red  heat  of  a  furnace 
for  about  a  quarter  of  an  hour,  till  the  black  smoke, 
which  at  first  issues  from  the  mouth  of  the  phial  is  suc- 
ceeded by  a   sulphurous  vapour,  which  commonly  takes 
fire.  When  the  sulphurous  name  ceases  the  phial  is  closed 
with  a  clay  stopper ;  and  when  the  fire  is  out,  the  pow- 
der is  transferred  as  fast  as  possible  into  a  dry  and  strait 
glass,  made  warm,  and  secured  with  a  glass  stopper. 

.A  good  pyrophorus  may  be  made  by  calcining  a 
mixture  of  three  parts  of  alum  and  one  of  wheat* flower, 
in  a  common  phial,  till  the  blue  flame  disappears,  and 
preserving  it  in  the  6ame  phial  with  a  good  stopper.  By 
the  exposure  of  the  pyrophorus  to  the  air,  the  sulphuret 
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attracts  its  moisture,  and  produces  a  degree  of  beat  ca-  P; 
pable  of  igniting  the   carbonaceous  matter  which   is 
mixed  with  it. 

PYROPHYSALITE.  See  Mineralogy,  Vol.  XIV. 

.'  PYROSMALITE.    See  Mineralogy,  Vol.  XIV. 
p.  570. 

PYROTARTARIC,  Acin.  This  acid,  which  was 
formerly  confounded  with  the  acetic,  was  discovered  by 
Mr.  Rose.  It  is  formed  by  filling  a  retort  half  full  of 
tartaric  acid.  The  retort  being  fitted  to  a  tubulated  re- 
ceiver, heat  is  applied,  and  gradually  raised  to  redness. 
Brown  pyrotartaric  acid  is  formed  in  the  liquid  produced. 
When  these  products  are  filtered  through  paper  pre- 
viously wetted,  and  the  liquid  saturated  with  carbonate 
of  potash,  it  must  then  be  evaporated  to  dryness,  re- 
dissolved,  and  filtered  through  clean  moistened  paper. 
When  the  oily  matter  has  been  completely  removed  by 
a  repetition  of  this  process,  the  dry  salt  must  then  he 
heated  in  a  glass  retort,  with  dilute  sulphuric  acid,  at 
a  moderate  heat.  At  first  acetic  acid  passes  over  into 
the  receiver,  but  near  the  end  of  the  distillation  there 
is  condensed  in  the  vault  of  the  retort  a  white  and  fo- 
liated sublimate,  which  is  the  pyrotartaric  acid  perfect- 
ly pure.  It  is  sour,  and  reddens  the  tincture  of  turn- 
sole. It  is  highly  soluble  in  water,  and  is  separated 
in  crystals  by  spontaneous  evaporation.  It  forms  py- 
rotartarates  with  potash,  soda,  ammonia,  barytes,  stron- 
tites,  and  lime.  Dr.  Thomson  ascribes  the  discovery 
of  this  acid  to  Gehlen,  in  1806.  See  Dr.  Ure's  Dic- 
tionary of  Chemistry,  Art.  Acin  Pyrotartaric;  and 
Thomson's  Chemistry,  edit  1817,  vol.  ii-p.  150. 
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>  This  art  is  property  divisible  into  two  branches,  name- 
ly, that  for  military  purpose*,  and  that  intended  solely 

J  for  show  or  amusement    The  former  division  is  very 
limited  in  its  •  objects ;  the  latter  is,  on  the  contrary, 
very  extensive.    It  is  oar  intention  ip  give  an  account 
of  each,,  reducing  the  innumerable,  varieties  of  authors 
under  as  few  simple  principles  as  possible.    Like  many 
other  arts,  the  present  has  been  chiefly  confined  to  the 
workshops  of  artisans*  and  has  perhaps  never  been 
fairly  treated  of  by  any  one  who,  to  general  principles, 
united  practical  knowledge.     Hence  almost  all  the 
treatises  on  this  subject  are  deficient  either  in  know- 
ledge of  the  details,  or  in  the  arrangement :  most  com- 
monly, however,  in  both.    Hence  also  it  happens  that 
many  of  the  directions  are  given  in  such  a  manner  that 
it  is  impossible  to  understand  or  execute  them;  and 
very  often  they  do  not  produce  the  promised  effects. 
It  is  also  from:  this  cause  that  the  books  of  pyrotechny 
are  encumbered  with  superfluous  receipts;  compos*, 
tjons  adopted  without  any  principle;  containing  ar- 
ticles that  are  pernicious  or  useless ;  sometimes  con- 
taining the  same  substance  under  different  names,  or 
substances  utterly  incapable  of  producing  the  intended 
results.    When  we  read  in  such  authors  of  saltpetre 
and  nitre  as  different  substances,  or  examine  a  receipt 
to  make  a  black  flame,  it  may  easily  be  understood  that 

these  censures  are  not  misapplied. 

* 

Antiquity  of  Pyrotechny , 

:y  The  antiquity  and  origin  of  this  art  is  lost  in  the 
abyss  of  put  ages.  Yet  we  have  little  doubt  that,  like 
printing,  the  loadstone,,  and  much  more  of  our  know- 

*    ledge  that  is  little  suspected,  its  cradle  was  in  the  east 
In  China,  the  use  of  fireworks  for  amusement'  has  been 
known  from  a  period  beyond  all  record ;. and,  in  In- 
dia, that  of  rockets  for  military  purposes  is  of  an  and* 
auity  equally  obscure.  *  As  all  pyrotechny  depends  on 
ic  property  which  nitre  possesses  of  accelerating  the 
combustion  of  inflammable  substances,  even  when  ex- 
cluded from  the  air,  and  as  all  the  compositions  used 
in  this  art  bear  an  analogy  to  gunpowder,  it  is  plain 
that  the  antiquity  of  gunpowder  is  implied  in  that  of 
pyrotechny.    Yet,  as  far  as  the  details  jgo,  there  is  little 
reason  to  doubt  that  the  art  of  making  various  fire* 
works,  by  the  aid  of  nitre  and  inflammable  substances, 
ii  of  more  ancient  date  than  that  of  producing  gun- 
powder, as  we  now  know  it    The  one,  in  foot,  can  be 
done  in  a  certain  way,  by  almost  any  mixture  of  com- 
bustibles into  which  nitre  enters  in  a  sufficient  propor- 
tion ;  whereas,  duly  to  allot  the  parts,  to.  mix,  and  to 
granulate  thetn,  requires  a  degree  of  foresight,  atten- 
tion, and  practice,  which  was  not  likely  to  have  occur- 
red for  a  long  time  alter.    To  this  compound  we  owe 
the  invention,  us  well  ss  the  use  of  ordnance ;  an  inven- 
tion not  difficult  to  derive  from  some  kinds  of  fire- 
Works,  and  infinitely  more  likely  to  have  been  pro- 
duced in  this  way,  than  by  the  often  repeated  fable  of 
wthold  Sehwarts's  mortar*  whose  claims  to  the  -in- 
mention  we  shall  presently  show  are  absolutely  un- 

.     founded. 

.  Without  tfciflkngiit  necessary  to  examine  the  qu*s~ 
tau  fespeetiBg  gunpowder  particularly,  which,  proper- 
v  speaking,  » <rtself  bus  a  branch  of  pyrotechny,.  we 


shall  here  attempt  to  trace  backwards  to  the  oldest  re-  Pyrotech- 
cords  which  have  reached  us  respecting  any  composi-       ny. 
tions  of  this  nature.    Here  again  we  are  led  back  to 
India ;  and  if  any  doubt  is  felt  in  allowing  to  the 
Orientals,  from  a  time  so  remote,  an  art  which  only 
reached  us  long  after,  we  must  recollect  that  astrono- 
my and  algebra  were  known  in  India  equally  long  be- 
fore they  were  understood  in  Europe;  and  that  the 
latter,  in  particular,  is  of  very  recent  introduction.    In 
the  same  manner  were  the  mariner's  compass  and  print- 
ing knowp  to  the  Chinese :  and  if  we  are  desirous  of 
wondering  why  the  messengers  of  Justinian,   who 
brought  silk  from  that  remote  empire  into  the  west, 
did  not  also  bring  gunpowder  and  fireworks,  we  must 
explain  why  they  did  not  bring  that  art  which  was  far 
more  likely  to  have  excited  the  attention  of  a  literary 
people. 

In  Grey's  Gunnery,  printed  in  London  in  1731,  the 
following  passage  is  found,  deduced  from  the  life  of 
Apollonius  Tyaneus,  by  Philostratua:  "  These  truly 
wise  men  dwell  between  the  Hyphasis  and  the  Ganges : 
their  country  Alexander  never  entered ;  deterred,  not 
hy  fear  of  the  inhabitants,  but,  as  I  suppose,  by  reli- 
gious considerations  :  for  had  he  passed  the  Hyphasis, 
he  might  doubtless  have  made  himself  master  of  the 
country  all  round  them ;  but  these  cities  he  never  could 
have  taken,  though  he  had  led  a  thousand  as  brave 
as  Achilles,  or  three  thousand  such  as  Ajax,  to  the  as- 
sault :  for  they  come  not  out  to  the  field  to  fight  those 
who  attack  them,  but  these  holy  men,  beloved  by  the 
gods,  overthrow  their  enemies  with  tempests  and 
thunderbolts  shot  from  their  walls.  It  is  said  that  the 
Egyptian  Hercules  and  Bacchus,  when  they  overran 
India,  invaded  this  people  also,  and  having  prepared 
warlike  engines,  attempted  to  conquer  them :  they,  in 
the  mean  time,  made  ho  show  of  resistance,  appearing 
perfectly  quiet  and  secure;  but,  upon  the  enemy's 
near  approach,  they  were  repulsed  with  lightning  and 
thunderbolts  hurled  .on  them  from  above."  These 
people  were  the  Oxydracse,  arid  the  period  of  Alex- 
ander is  855  before  the  Christian  era. 

Here  then  is  a  record  of  the  very  early  use  of  some 
kind  of  firework ;  whether  of  ordnance,  is  more  doubt* 
ful  We  should  rather  be  inclined  to  think  that  this 
story  alludes  to  some  kind  of  rocket,  which  would  ful- 
fil the  conditions  both  of  lightning  and  of  thunderbolts, 
.though  much  more  likely  to  frighten  than  to  destroy 
an  enemy. 

The  defence  of  Syracuse  by  Archimedes  in  212  A.  C. 
-gives  rise  to  a  similar  suspicion  that  even  the  Greeks 
were  acquainted  with  some  species  of  firework  at  that 
time ;  though  we  do  not  go  so  far  as  to  imagine  that 
this  celebrated  mathematician  was  acquainted  with  ord- 
nance. Vitruvius  relates  that,  by  means  of  one  of  his 
engines,  he  threw  large  stones  on  the  Roman  fleet  with 
a  terrible  noise;  a  description  which,  as  far  as  the 
noise  is  concerned,  is  not  applicable  to  the  scorpion, 
balista,  catapults,  or  axiy  of  the  mechanical  artillery  of 
..the  ancients. 

But,  to  pass  over  this  conjecture,  the  history  of  the 
Oxydracse  will  render  more  easy  of  belief  that  which 
is  told  of  the  use  of  gunpowder,'  and  eVen  of  ordnance 
in  China,  at  a  very  early  period ;  a  time  no  less  distant 
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than  85  years  after  the  birth  of  Christ ;  an  invention 
which,  if  admitted,  would  prove  the  much  earlier  know- 
ledge of  less  difficult  kinds  of  pyrotechny.  We  admit 
that  there  is,  however,  somewhat  of  the  air  of  fable  in 
this  story  ;  yet,  to  confirm  the  probability  of  the  very 
early  knowledge  of  explosive  compounds  in  the  east, 
we  may  quote  the  code  of  Hindoo  laws,  in  which  it  is 
mentioned ;  while  oriental  antiquaries  suppose  that  the 
date  of  this  code  reaches  backwards  to  the  time  of 
Moses.  But  to  return  to  the  tale  respecting  China, 
which  is  quoted  from  Robert  Norton's  work,  printed  in 
1664. 

"  Uffano  reporteth  that  the  invention  and  uae,  as 
well  of  ordnance  as  of  gunpowder,  was,  in  the  eighty- 
fifth  year  of  our  Lord,  made  known  and  practised  in 
the  great  and  ingenious  kingdom  of  China ;  and  that, 
in  the  maritime  provinces  thereof,  there  yet  remain  a 
certain  species  of  ordnance,  both  of  iron  and  brass, 
with  the  memory  of  their  years  of  founding  engraved  on 
them,  and  the  arms  of  King  Vitey,  who,  he  saith,  was 
the  inventor ;  and  it  well  appeareth,  also,  in  ancient 
and  credible  histories,  that  the  said  king  Vitey  was  a 
great  enchanter  and  necromancer ;  who  one  time  being 
vexed  with  cruel  wars  by  the  Tartarians,  conjured  an 
evil  spirit  that  showed  him  the  use  of  making  of  guns 
and  powder,  the  which  he  put  in  warlike  practice 
against  the  realm  of  Pegu,  and  in  the  conquest  of  the 
East  Indies,  and  thereby  quieted  the  Tartars;  the  same 
being  confirmed  by  certain  Portingales,  that  have  tra- 
velled and  navigated  those  quarters,  and  also  affirmed 
by  a  letter  from  Captain  Artred  to  the  king  of  Spain, 
wherein,  recounting  very  dilligently  all  the  particulars 
of  China,  said,  *  that  they  long  since  used  both  ord- 
nance and  powder ;'  and  affirming  further,  *  that  he 
found  ancient  ill-shaped  pieces,  and  that  those  of  later 
foundry  are  of  far  better  fashion  and  metal  than  the 
ancient  were/  "  This  testimony  must  stand  for  what  it 
may  seem  worth ;  but  it  is  abundantly  plain,  that  such 
stories  could  not  have  been  invented  without  an  ade- 

3uate  cause ;  and  there  is  no  reason  to  doubt  that 
le  whole  of  these  sister  arts,  depending  on  the  proper- 
ties of  nitre,  were  known  in  ancient  times,  and  that  they 
originated  from  the  east. 

It  is  not  easy  to  trace  accurately  their  progress  into 
Europe ;  but  the  same  difficulty  attends  the  mariner's 
compass,  attributed  to  a  Venetian,  but  evidently  im- 
ported through  the  then  ordinary  track  of  Indian  com- 
merce. It  is  not  improbable,  however,  that  the  arts 
that  depend  on  gunpowder  came  to  us  by  the  interven- 
tion of  the  Arabians,  as  we  shall  shortly  show  that  the 
first  description  of  a  rocket  that  we  have  is  by  an  Ara- 
bian writer,  in  1249.  But  here  we  are  driven  back  to 
examine  the  long  disputed  and  difficult  question  of  the 
Greek  fire,  the  first  firework  of  which  we  read  in  Euro- 
pean history.  The  whole  question,  as  well  respecting 
the  nature  as  the  origin  of  this  invention,  is  extreme- 
ly obscure;  but  on  the  former,  at  least,  our  present 
knowledge  of  chemistry  enables  us  to  form  some 
more  rational  conjectures  than  those  who  have  preced- 
ed us. 

On  the  Greek  Fire. 

On  the  This  compound  is  said  to  have  been  invented  by  a 

Greek  fire  Greek  called  Callinicus,  in  the  reign  of  Constantine  Po- 

Enatus,  A.D.  668;  though  some  assert  that  it  was 
own  to  Constantine  the  Great.    Callinicus  was  an 
architect  of  HeliopoKs;  from  the  proximity  of  which 


to  the  oriental  nations,  we  are  the  more  inclined  to  ma. 
pect  that  the  invention  originated  there,  and  was  bor- 
rowed by  the  Greek  artist  To  confirm  this  notion  of 
ours,  we  must  remark,  that  naphtha  was  one  of  the  in. 
gredients ;  a  substance  well  known  to  be  common  in 
many  parts  of  the  ancient  Persian  kingdom,  and  in 
India ;  arising,  in  the  former,  oat  of  the  ground  in  sad) 
abundance,  in  the  form  of  vapour  and  otherwise,  as  to 
be  commonly  used  for  cookery,  and  other  domestic 
purposes,  and  also  to  be  an  object  of  religious  attention 
to  the  worshippers  of  fire.  It  is  more  likely,  by  modi, 
that  a  burning  compound,  in  which  this  was  an  ingre. 
dient,  should  have  been  invented  where  the  substance 
abounded,  than  where  it  was  unknown.  We  are  not 
inclined,  with  some  authors,  to  give  the  honour  of  this 
invention  to  the  Arabian  chemists;  as  we  consider  that 
the  greater  part,  if  not  the  whole  at  least,  of  their  ear)? 
knowledge,  came  from  India.  Our  opinion  on  thu 
head  is  confirmed  by  a  passage  in  Qnintus  Curtius, 
where  a  compound  possessed  of  these  qualities  is  men* 
tioned.  It  is  not  surprising  if,  when  this  burning  com- 
position, whatever  it  was,  was  new  and  little  known,  it 
should  have  given  rise  to  so  many  tales;  and,  as  we 
truly  believe,  much  exaggeration ;  for  we  hope  by-and* 
by  to  show,  that  it  could  not  possibly  have  produced 
all  the  marvellous  effects  that  have  been  attributed  to 
it  Had  the  Mexicans  given  the  history  of  the  Spanish 
arms,  and  that  no  other  history  of  guns  and  gunpowder 
had  come  down  to  us,  it  is  easy  to  understand  what  the 
consequences  must  have  been.  This  composition  w* 
kept  a  secret  by  the  order  of  Constantine ;  notwith- 
standing which,  it  at  length  became  generally  known 
and  used  by  the  neighbouring  nations,  as  we  find  re- 
corded in  all  the  histories  of  those  days.  In  the  wan 
of  the  crusades,  it  was  afterwards  well  known  and  uted ; 
or  at  least  some  similar  composition,  which  mipht  po* 
aibly  have  been  an  invention  of  the  Arabians,  then  par- 
ticularly addicted  to  chemical  pursuits. 

It  appears  to  us,  indeed,  that  no  single  invention,  or 
composition  of  this  nature,  will  fulfil  all  the  conditiani 
of  this  supposed  Greek  fire.  It  is  easy  enough  to  con- 
ceive how  those  who  felt  the  effects  and  the  alarm,  and 
knew  not  the  means,  should  have  confounded  all  these 
'annoying  contrivances  under  one  term ;  or  it  is  possible 
enough,  that  they  might  have  given  this  as  a  generic 
term  to  all  offensive  fire- works;  while  their  resden, 
ignorant  of  the  subject,  have  imagined  that  the  compo- 
sition was  as  simple  as  the  name.  We  shall  presently 
see,  by  a  description  of  a  few  of  the  effects  recorded  by 
the  writers  and  eye-witnesses,  what  probability  thoe 
is  in  this  supposition. 

But,  for  the  present,  to  return  to  the  date  of  thit  in- 
vention, there  is  reason  to  think  that,  like  the  com- 
pounds acknowledged  to  contain  nitre,  it  was  of  orien- 
tal origin.  It  is  reported  by  (he  author  of  the  EtprH 
des  Croisades,  to  have  been  known  in  China  in  917* 
This,  it  is  true,  is  250  years  after  the  time  of  Constan- 
tine Pogonatus ;  yet  as  the  Chinese  have  never  been 
known  to  borrow  arts  from  the  Europeans,  it  is  far  mow 
likely  to  have  been  known  to  them  long  before.  That* 
indeed,  is  a  supposition  scarcely  to  be  rejected;  iff  * 
we  have  formerly  shown,  the  eastern,  nations*  and  the 
Chinese  among  the  rest,  were  acquainted  with  the  truly 
explosive  compounds,  or  with  gunpowder.  The  saint 
reporter  says,  that  it  was  there  known  by  the  name  of 
The  Oil  of  the  Cruel  Fire,  and  that  it  bad  been  intro- 
duced by  the  Kitan  Tartars,  who  had  learnt  the  com- 
positions from  the  king  of  Ou.    Thus  much  respecting 
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the  history  of  an  invention  which  has  excited  so  much  IncantatoB  narnque  est  per  illoi  prophanoi : 

curiosity  and  dispuUtion.  Ab  hMS  P«P*»*»  C*™tc,  libera  nos. 

With  respect  to  the  composition  of  this  combustible*  The  descriptions  which  represent  it  as  unctuous  and 

our  information  is  often  unmtelhgible,  and  generally  viscidj  and  ^  adhering  to  the  objects  which  it  reached, 

worthless.    Procopius,  in  his  History  of  the  Goths,  uses  ttav  perhaps  be  reconciled  to  a  fluid,  kept  in  «  phioles  ;n 

the  same  term  as  the  Chinese,  calling  it  Medea's  Oil,  as  but  &ey  have  cxactly  the  8amc  8et  of  difficulties,  and 

if  it  had  been  some  infernal  composition  of  that  noted  wc  need  not  therefore  dwell  on  them.    We  must  now 

sorceress.    According  to  Anna  Comnena,  it  was  com-  reniark,  however,  that  the  opinion  of  its  being  inextin- 

posed  of  sulphur,  bitumen,  and  naptha.    The  use  of  gui8hable  by  water  could  not  justly  have  been  applied 

naptha  is  mentioned  by  others.    Some,  as  Qumtus  to  any  composition  0f  tni8  nature,  and  not  even  to 

Curtius,  consider  it  as (formed  of  turpentine.  By  others,  Anna  Comnena's  receipt;  as  there  is  no  inflammable 

again,  it  is  said  to  hare  been  nnctuous  and  viscid?  8ubstance  that  could  We  resisted  this  application, 

while,  from  the  description  of  a  third  set,  it  must  have  proviaed  it  were  used  in  sufficient  quantity,  unless  un- 

been  a  solid  substance.    All  these  jarring  reports  prove  der  the  protection  of  a  carcass  or  tube  of  some  kind ; 

one  of  two  things,  perhaps  both  ;  namely,  that  the  re-  fn  which  CMef  it  mugt  alao  have  00^;,^  nitre.  That  ' 

porters  were  ignorant  of  its  nature,  and  named  bv  guess  |here  ia  here  a    ood  deal  of  imagination  ^  ignorance 

those  substances,  with  the  inflammable  nature  of  which  jn  the  reports,  is  indeed  plain.    The  Florentine  monk 

they  were  acquainted  ;  or,  as  we  insinuated  before,  that  who  describes  the  siege  of  Acre  says : 

different  species  of  military  fire  were  described  under  °                  " 

a  common  name.  Petest  6  utinam  ignis  hujiu  vena, 

Let  us  now  try  to  reconcile  its  reported  effects,  and  Not  eiiim  extin^tor  aqw  «ed  amA, 

themanner  in  £Lh  it  was  used,  ^an;r  of  the  comno-  ^^7^1^"' 
sitions  above  named,  or  to  any  single  invention.    The 

description  in  the  Speculum  Regale,  from  a  manuscript  That  sand  should  have  extinguished  some  of  these 

of  the  thirteenth  century,  is  among  the  least  intelligible,  fires,  we  can  understand ;  but  that  it  should  have  been 

After  enumerating  several  military  engines,  it  says,  jput  out  by  vinegar  and  urine,  and  not  by  water,  is  im- 

"  omnium  autem  qua?  enumeravimus  armorum  et  ma-  possible ;  as  these  were  not  likely  to  have  been  procured 

chinarum,  prestantissimus  est  incurvus  clyneorum  gi-  in  sufficient  quantity ;  surely  not  in  such  abundance  as 

gas,  flammas  venenatas  eructans."    Of  this,  We  must  water;  and  on  no  other  principle  could  the  one  have 

fairly  confess,  we  can  make  nothing.  acted  better  than  the  other. 

The  next  account  which  we  shall  select  is  from  a  But  we  shall  now  pass  over  all  this  merely  fabulous 

French  Chronicle  of  11 90 ;  by  which  it  would  appear  matter,  and  examine  the  description  of  Joinville,  which 

that  it  was  a  liquid  enclosed  in  vessels  of  some  kind,  **  much  more  intelligible,  and  which,  we  think,  fully 

«  phioles."    Here  follows  the  passage  itself:    "  Ainsi  proves  our  supposition  that  there  were  different  things 

qu'il  alloit  par  mer  il  rencontre  une  nef  de  Salens  known  by  one  name,  and  that  the  Greek  fire  used 

que  le  Soudan  Saladin  envoioit  en  Acre  pour  le  secours  against  Louis  at  Acre  was  neither  the  Chinese  oil,  nor 

wire  a  ceux,  qui  etoient  en  la  cite*,  et  cele  nef  avoit  *ny  oil,  nor  any  viscid  substance,  nor  even  the  compo* 

grand  plant  de  phioles  de  voire  pleines  de  feu  Gregois."  sition  described  by  our  celebrated  female  historian.   As 

In  this  liquid  state  it  was  said  to  be  used  by  hand,  at  this  writer  was  an  eve- witness,  having  been  present  at 

sea,  or  hi  close  action  ;  and  that,  in  sieges,  it  was  thrown  this  famous  siege,  his  account  is  as  worthy  of  credit,  as  it 

by  the  usual  military  engines.    Now  it  is  abundantly  M  clear  and  descriptive.    We  shall  also  have  reason  to 

plain,  that  this  is  not  Anna  Comnena's  Greek  fire  ;  and  *e*  that  it  implies  even  the  use  of  gunpowder  and  ord- 

we  shall  soon  see  that  it  is  not  Joinville's.  What  it  was,  nance  ;  and  tnat  these  inventions  are  also  carried  back 

u  not  easy  to  conjecture.    Supposing  it  naphtha  or  pe-  to  a  period  which  justifies  the  account  of  the  Arabian 

troleum,  or  any  such  liquid,  it  is  certain  tnat  it  could  author  of  1249  quoted  by  Casiri. 

not  have  been  thrown  from  any  machinery  in  a  stream  According  to  this  author,  the  Geeek  fire  was  thrown 

to  any  distance,  as  it  must  have  been  extinguished  in  ^rom  the  walls  of  Acre  by  a  machine  called  a  petrary, 

its  passage  through  the  air.    As  little  could  it  have  occasioning  such  terror  among  the  commanders  of  St. 

been  used  by  hand  to' produce  any  serious  effect;  or  Louis's  army,  that  Gualtier  de  Cariel,  an  experienced 

not,  at  least,  without  the  risk  of  equally  injuring  both  an<*  valiant  knight,  advised  his  men,  as  often  as  it  was 

parties.    On  the  other  hand,  it  could  not  have  been  thrown,  to  fall  prostrate  on  their  elbows  and  knees, 

thrown  in  an  inflamed  state  in  these  "  phioles,"  or  in  *nd  pray  to  God,  as  he  alone  could  deliver  them  from 

any  other  close  vessels,  as  it  could  not  burn  without  the  danger.    And  as  the  king  lay  in  bed,  whenever  he 

the  presence  of  air.  Here  we  cannot  suppose  it  to  have  wai  informed  that  this  fire  was  thrown,  he  used  to 

contained  nitre;  because  that  salt  will  not  "mix  with  any  *****  himself  up,  and  lifting  bis  hands,  exclaimed, 

liquid  bitumen  in  such  a  manner  as  to  aid  its  combus-  "  Good  Lord,  preserve  my  people."    This  petrary  only 

tion.    It  is  in  vain  to  say  that  the  Arabs  or  Greeks  of  threw  it*  three  times  in  the  night,  but  it  was  also 

that  day  had  chemical  substances  unknown  to  us ;  and  thrown  four  times  from  a  cross  bow. 

as  it  is  impossible  to  reconcile  this  description,  we  must  .  Here  we  have  apparently  two  kinds  of  artillery; 

fain  give  up  the  point  as  unintelligible,  excepting  in  as  aioce  as  it  is  described  to  have  come  from  the  bottom 

far  as  we  nave  proved  that  this  was  but  one  of  many  ^>f  the  petrary,  that  can  scarcely  have  been  any  thing 

military  fires.    It  is  worth  while,  however,  to  quote  but  a  piece  of  ordnance,  and  probably  a  mortar  of  large 

the  opinions  of  the  times  respecting  it ;  as  it  seems  to  bore. 

have  inspired  an  unreasonable  degree  of  terror ;  and  if  To  confirm  this  opinion,  it  came  forward  as  large  as 

it  *ere  indeed  such  a  liquid  as  we  have  here  suppo-  «  barrel  of  verjuice,  with  a  tail  of  fire  issuing  from  it  as 

«ed,  the  effects  of  it  could  not  have  been  very  formtd-  big  «8  *  great  sword ;  making  a  noise  in  its  passage 

*Me:  like  thunder,  and  seeming  like  a  dragon  flying  through 

......  the  air;  and,  from  the  great  quantity  of  fire  it  threw 

^  as  if  it  had  been  day.    Now  here  we  are  still  left  to 
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Pyrotech-  our  conjectures  at  to  the  exact  nature  of  thie  fire ;  as 
"?•  we  have  no  other  account  of  its  use  at  this  place  than 
that  of  Geoffry  de  Vinesauf,  who  attended  Richard  to 
the  crusade,  and  who  describes  it  sb  consuming  even 
flint  and  iron,  and  as  being  unextinguisbable  by  water, 
while  it  was  also  attended  by  a  pernicious  stench  and 
livid  flame. 

It  appears,  on  considering  this  evidence,  that  we 
have  to  choose  between  a  rocket  and  a  carcase.  There 
are  difficulties  both  ways.  The  fact  of  being  projected 
from  a  mortar,  if  such  was  the  petrary,  is  in  favour  of 
a  carcase ;  aa  no  rocket  will  bear  the  explosion  of  a 

{)iece  of  ordnance,  and  as  indeed  it  is  not  necessary.  As 
ittle  would  a  cross  bow  be  applicable  to  a  rocket ; 
while  small  carcases,  or  inflamed  balls  of  a  firm  texture, 
might  easily  be  thrown  in  this  manner.  The  tail  of 
light  is  compatible  with' any  species  of  carcase;  and  if 
the  projectile  was  a  perfect  one,  would  have  proceeded* 
from  the  fuse;  but  the  noise  like  thunder  which  attend- 
ed its  passage  is  not  reconcilable  to  this  notion.  Thus 
it  might  be  supposed  that  it  must  have  been  a  rocket ; 
an  opinion  perhaps  supported  by  the  early  knowledge 
of  this  projectile  in  India,  whence  the  Saracens  seem  to 
have  derived  all  their  arts,  and  this  among  the  rest, 
yet  still  at  variance  with  the  described  mode  of  pro- 
jection. We  do  not  pretend  to  overcome  this  difficulty, 
and  must  therefore  leave  it,  and,  as  we  imagine,  in  a 
hopeless  state.  Whatever  this  formidable  fire  was,  it 
seems  however  to  have  caused  more  alarm  than  injury, 
as  rockets  are  well  known  to  do. 

But  we  have  yet  one  remark  to  make  on  JoinviUe'a 
narrative,  and  it  leads  to  our  opinion  respecting  the  true 
nature,  at  least  of  this  particular  kind  of  the  Greek  Awe., 
If  it  was  a  rocket,  it  assures  us  that  the  Arabs  were  ao 

auainted  with  the  explosive  compounds  that  depend  on 
le  properties  of  nitre.  If,  on  the  contrary,  it  was 
any  species  of  carcase,  or  fire-ball,  the  same  is  true; 
as  no  resinous,  bituminous,  or  other  inflammable  sub* 
stances,  could  thus  be  projected  in  a  burning  state  with* 
out  being  extinguished;  particularly  if  confined  in  any 
case,  which  seems  implied  in  the  comparison  which 
is  made  of  it  to  a  barrel.  Nitre  is  here  absolutely 
necessary,  and  that  in  considerable  proportions;  and 
.thus  only  can  carcasses  be  rendered  effectual,  to  wit, 
by  compounding  their  materials  on  the  same  general 

Principles  that  regulate  the  composition  of  gunpowder, 
'he  property  of  resisting  water  farther  justifies  this 
supposition.  We  need  not  prolong  this  part  of  the 
discussion,  as  no  farther  light  can  be  thrown  on  the 
subject ;  but,  to  continue  the  history  of  this  branch 
of  Pyrotechny  to  as  late  a  period  as  is  necessary,  shall 
mention  the  last  instances  of  its  use  in  the  western  parts 
of  Europe. 

At  the  end  of  the  eleventh  century,  the  Eastern  Ro- 
mans used  it  against  the  Pisans  ;  at  which  period  the 
secret  of  its  composition  was  unknown,  not  only  to  the 
sufferers,  but  to  western  Europe.  We  are  farther  in- 
formed by  Pere  Daniel,  that  Philip  Augustus  brought 
some  from  Acre,  and  used  it  against  the  English  vessels 
at  the  siege  of  Dieppe.  Lastly,  when  Ypres  was  be- 
sieged by  the  Bishop  of  Norwich  in  1S83,  the  garri- 
son defended  itself  with  Greek  fire.  At  this  time  gun* 
powder  and  ordnance  had  become  common  ;  and  from 
this  period  the  very  term  Greek  fire  fell  into  disuse,  al- 
though in  France  not  many  years  ago,  and  in  our  own 
country  in  very  late  times,  different  empirics  and  in- 
ventors have  pretended  to  have  discovered  this  secret  t 
always,  of  course,  attributing  to  it  the  same  effects  as 
the  careless  and  credulous  Byzantine  writers. 


On  the  Earliest  Firework*  containing  Nitre.  t 

Aa  we  can  add  nothing  on  this  subject  from  oriental  H 
history  or  tradition,  beyond  the  testimonies  which  we^ 
have  already  quoted,  we  shall  here,  take  up  the  first  ^J 
positive  evidence  that  we  can  find  respecting  the  know*  ^ 
ledge  of  explosive  fireworks,  in  or  near  to  Europe,  m. 
In  these- nitre  is  an  irtdispensible  ingredient,  whatever 
may  be  deemed  respecting  some  of  the  varieties,  at 
least  of  the  Greek  fire ;  and  they  may- be  considered  as 
belonging  to  the  family  of  gunpowder.  The  first  po- 
sitive authority  that  we  can  find  on  this  subject  is  the 
Arabic  author  already  mentioned  in  1249,  who  is  trans- 
lated by  Casiri  in  his  Bibliotheca  Arabo-  Hispanica.  The 
passage  is  as  follows:  "  Serpunt  ausurzantque  scorpion* 
circumligati  ac  pulvere  nitrato  ineensi ;  unde  explosi 
fulgurant  atque  susurrant.  Jam  videre  erat  manganum 
excussum  veluti  nubem  per  aera  extendi,  ac  tonitros 
instar  horrendum  edere  fragorenij  ignemque  undeqoa- 
que  vomens  omnia  dirumpere,  incendere,  in  cioerts 
redigere."  Hare  again  we  are  somewhat  puxzled  to 
choose  between  rockets  and  shells  or  carcasses.  The 
"  serpunt,"  the  susurrant,"  and  the  "  circumligati/' 
apply  but  to  the  description  of  the  former.  But  the 
use  of  the  "  manganum,0  from  whence  our  early  en- 
gine, the  mangonel,  derived  its  name,  bespeaks  a  mecha- 
nical force  which  could  not  have  been  required  for  a 
rocket,  and  is  moreover  not  very  easy  of  application. 
We  might  almost  conclude  the  same  from  the  effects; 
"  omnia  dirumpere,  incendere,  in  cineres  redigere," 
applies  rather  to  a  shell  than  a  rocket;  unless  indeed 
these  were  contrived  like  the  Congreve  rockets,  so  as 
to  carry  a  shell  with  them.  .  At  any  rate,  the  use  of 
nitre,  and  the  true  nature  of  the  composition,  as  far  is 
that  goes,  is  unquestionable. 

The  next  authority  is  decisive*  respecting  the  rocket, 
and  it  is  founcLin  a  manuscript  quoted  by  JDutens,  from 
which  Roger  Bacon  is  supposed  to  have  derived  his 
knowledge  of  fireworks.  The  author's  name  is  Marcus 
Grsscus,  and  by  the  title  it  appears  to  be  a  general  es- 
say on  military  pyrotechny.  "  Incipit  liber  igniums 
Marco  Greco  perscriptus,  cujus  virtus  et  efficacis  est 
ad  cotnburendum  hostes,  tain  in  mari  quam  in  terra." 
The  directions  for  making  a  rocket  ate  as  follow: 
"  Secundus  modus,  ignis  volatilis  hoc  modo  conficitur; 
§>.  libras  duas  sulphuris  vivi,  libraa  dues  carbonis 
salicis,  salis  petrosi  libras  sex ;  que  trie  subttlissime 
tereantur  in  lapide  rnarmoreaj  postea  pulvis  ad  libitum 
in  tunica  reponatux  volatili  vd  tonttrum  facientia. 
Nota,  quod  tunica  ad  volandum.  debet  esse  gracilis  et 
longa,  et  prsedicto  pulvere  optim£  calcato  replets; 
tunica  vel  tonitrum  faciens  debet  esse  brevia,  gross*,  et 
prsedicto  pulvere  semiplena,  et  ab  utraque  parte  fito 
fortissimo  bene  ligata.  Nota,  quod  in  qualibet  tori* 
primum  foramen  faciendum  est,  ut  tanta  impoii* 
accendatur ;  quae  tenta  in  extremitatabus  fit  gracilis,  in 
medio  vero  lata,  et  prsedicto  pulvere  replets.  Nota, 
quae  ad  volandum  tunica  plicaturas  ad  libitum  habere 
potest,  tonitrum  vero  faciens  quam  plurimas  plicaturas. 
Nota,  quod  duple*  poteris.faeere  tonitrum,  acdupj** 
volatile  instrumentum,  vel  tunicam  subtiliter  in  tunica 
includendo."  There  is  here  no  direction,  it  is  true, 
for  boring  a  rocket,  without  which  it  cannot  fly  by  it* 
,  so  that  it  is  possible  this  firework  **** 


own 


kind  of  squib,  intended  to  be  rendered  "  volatile"  bf 
mechanical  means,  and  not  by  its  own  unassisted  es> 
ergy.  We  think  it  not  unlikely  that  this  is  the  f«qr 
fixe  of  Joinville ;  and  the  distinction  Into  two  partt> 
the  "  tunica  volatilis,"  and  the  "  tonitrum  fte«tf> 
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confirm*  our  notion  that  these  ancient  projectiles  com-  ia  sometimes  used  from  its  being  already  powdered,  P/rotech- 

bined  the  nature  of  a  shell  and  a  rocket  together.  it  is  proper  they  should  know  that  it  almost  always        ">* 

The  claims  of  Roger  Bacon  to  the  invention  of  gun-  contains  a  considerable  proportion  of  sulphuric  acid  or  "~"~y  ~* 

powder,  or  of  any  nitroua 'explosive  compounds,  how-  oil  of  vitriol.    If  it  is  to  be  used,  therefore,  it  should 

ever  often  repeated,  are  nothing,  as  may  indeed  be  always  be  carefully  washed ;  as  this  ingredient  is  not 

proved  from  his  own  narration ;  and  as  he  wrote  in  only  injurious,  from  its  moisture  and  property  of  ab- 

1270,  or  eighty  years  before  Schwartz,  the  German  sorbing  water,  but  from  its  destroying  the  iron  in  those 

monk's  ill-acquired  reputation  may  be  stripped  from  compounds  into  which  this  highly  ornamental  ingre- 

him  without  hesitation.    The  passage  in  Bacon  is  as  dient  enters.     The  perishable,  nature  of  all  the  iron 

follows ;  Ex  hoc  ludicro  puerili  quod  fit  in  multia  firea  must  be  attributed  chiefly  to  this  and  the  preced- 

raundi  partibus,  scilicet,  ut  inetrumento  facto  ad  quan-  ing  species  of  neglect 

titatem  pollicis  humani,  ex  violentia  salis  qui  salpetrae  Chabcoal.— *-In  many  fireworks  this  is  an  indispen-  Charcoal, 
vocatur,  tarn  horribilis  sonus  nascitur."  Again,  "  In  sible  substance ;  in  all  cases  indeed  where  iron  is  used, 
ruptura  tarn  modicae  rei,  scilicet,  modici  pergameni,  and  where  fires  are  required  to  be  strong,  or  of  a  red 
quod  fortis  tonitrum  excedere  rugitum  et  corruaca-  colour.  But  it  is  subject  to  many  variations  of  quality, 
Uonem  maximam  sui  luminis  iubar  excedit."  It  is  not  known  to  pyrotechnists,  and  which  we  shall  there- 
very  plain  here  that  Bacon  is  describing  a.  cracker  or  fore  explain.  It  will  be  seen  that  an  attention  to  tbqse 
squib  used  by  boys,  and  common  in  many  parts  of  the,  h  of  considerable  importance ;  but  we  consider  it  o£ 
world.  But  we  need  trace  the  history,  of  this  art  no  no  moment  how  the  charcoal  is  hurnt,  whether  in  pita 
farther.  Time,  in  complicating  the  movements,  in  or  cylinders,  provided  it  be  completely  deprived  of  all 
adding  new  combinations,  and  in  discovering  ingre*  its  volatile  parts.  All  coals  that  contain  much  subcar- 
clients,  before  unknown,  suppKable  to  the  production  bonate  of  potash,  are  objectionable,  for  the  very  same 
of  particular  effects,  has  now  rendered  it  an  extensive  reasons  above  assigned;  namely,  their  property  of  ab« 
art,  which  it  will  nevertheless  not  be  difficult  to  arrange  sorbing  water.  They  .are  easily  examined  by  washing 
under  a  few  simple  principles.  the  powder  in  hot  distilled  water,  and  testing  the  solu- 

•w.,,    t        ,.    ,         , .    n     .    ,   .  .,.  tion  with  muriate  of  lime.    That  of  litmus  or  turmeric 

Of  the  Ingredients  vied  in  Pyrotechnic  composition.  ig  ^  delicaU  .  M  th?ge  ^  j^  —*&„  <*  a]k^ 

These  may  be  divided  into  the  essential,  or  those  by  that  can  be  productive  of  no  evil  consequences.    It 

which  the  fire  is  produced,  and  the  incidental,  by  which  must  next  be  recollected,  that  charcoal  is  required  foe 

it  is  modified.    The  first  of  these  include  nitre,  auU  two  distinct  purposes,  force  and  ornament    For  these 

phur,  charcoal,  and  certain  resinous  and  oily  substances ;  two  objects,  different  kinds  are  required.    The  greatest 

among  the-  latter,  the  metals  are  the  chief.    We  shall  force  is  procured  by  the  coals  of  soft  wood,  such  aq 

examine  them  in  order,  with  such  remarks  on  their  willow  and  alder ;  and  still  more  by  that  of  the  Rham- 

varieties  or  preparation  as  are  necessary.    For  want  of  nus  frangula,  or  black  dogwood.    These,  therefore* 

such  discrimination,  there  is  often  much  difficulty  in  should  always  be  used  for  sky  rockets ;  in  which  force 

understanding  the  popular  receipts,  while  failures  are  is  essential,  as  conducing  to  high  flights;  and  as  far  aa 

also  not  unfrequent.  a  rocket  composition  includes  mealed  powder,  such 

Nitrb.— This  substance,  the  soul  of  all  pyrotechny,  charcoal  will  be  an  ingredient.    Those  who  are  desiroua 

is  often  described  under  two  names,  via,  saltpetre  and  of  perfection,  will  use  the  same  woods  for  the  added 

sal  prunella.    This  latter  ia  merely  fused  nitre ;  and  charcoal.    Where  the  object,  on  the  contrary,  is  to  ob- 

as  that  salt  contains  no  water  of  crystallization,  there  tain  common  red  fire,  or  burning  sparks,  the  charcoal 

is  no  difference  whatever  between  it  and  saltpetre  of  hard  woods  is  preferable.    Still  better  is  it,  when, 

which  has  been  carefully  dried.    There  is,  however,  by  being  long  ignited  in  close  vessels,  it  requires  an 

an  objection  to  its  use,  which  must  be  pointed  out.   In  extreme  degree,  of  hardness;  as  it  not  only  burns 

a  high  heat,  nitre  is  decomposed  with  the  loss  of  its  brighter,  but  is  thrown  out  in  larger  sparks,  from  its 

acid.    If,  therefore,  in  the  fusion  of  the  sal  prunella  greater  power  of  resisting  the  force  with  which  the; 

the  heat  should  accidentally  have  been  raised  too  high,  compositions  are  driven.    For  the  same  reason,  char* 

the  consequence  is  the  presence  of  a  portion  of  the  coal  for  these  purposes  ought  to  be  coarsely  powdered, 

alkali,  which,  by  afterwards  absorbing  water,  renders  and  the  larger  parts  separated  for  use ;  whereas  in  the 

the  compositions  into  which  it  enters  liable  to  become  case  of  compounds,  where  strength  alone  is  wanted, 

damp,  and  thus  to  lose  their  good  qualities.    To  pre-  it  cannot  be  too  fine;    As  far  as  sky  rockets  are  wanted 

vent  this  consequence,  so  particularly  destructive  to  all  for  purposes  purely  ornamental,  they  thus  require 

the  compositions  into  which  iron  enters,  the  saltpetre  coarse  charcoal.    Lastly,  there  are  some  varieties  of 

should  not  only  be  thoroughly  dried,  but  carefully  pu«  charcoal  which  have  the  property  of  producing  com* 

rified»  that  it  may  be  freed  from  the  nitrates  and  mu-  pound  sparks,  not  unlike  those  generated  by  iron  ;  or 

riates  of  lime,  in  particular ;  salts  which  attract  much  the  original  spark  bursts  after  the  first  explosion,  so  as 

moisture.    This  is  to  be  done  only  by  careful  and  re*  to  throw  out  stars  of  light.    The  bark  of  the  oak  fur- 

peated  crystallization  ;  nor  should  any  nitre  be  used  nishes  this  kind  of  coal ;  which  may  also  be  procured 

which  has  not  previously  been  tested  with  a  solution  of  from  mahogany  and  other  hard  woods  of  hot  climates, 
lubcarbonate  or  potash,  and  with  that  of  nitrate  of  mer-       Bitumen,  Kosin,  Tallow,  Pitch,  Coal.— ?The  for-  Bitumen, 

cuty.    To  stand  these  without  having  any  marks  of  mer  four  are  used  only  in  military  fireworks,  and  re-  Ho*'"'  &c* 

precipitation,  is  a  proof  of  that  absolute  purity  which  quire  no  particular  notice.    Coal  ia  recommended  in 

u  most  essential  many  of  the  receipts  for  ornamental  works,  as.prpduc* 

Sulphuil— There  are  very  few  compositions  in  which  ing  dark,  and  even  black  flames.    It  is  always  either 

tins  is  not  required.    In  its  usual  marketable  state,  it  useless  or  pernicious.     The  flame  which  it  gives,  if 

is  always  sufficiently  pure,  and  requires  no  examine*  thoroughly  burnt  by  using  nitre  enough,  is  white ; 

tion ;  that  is  to  say,  when  solid  or  in  rolls.    Pyrotech*  and  if  this  is  in  an  under  proportion,  it  yields  nothing 

nists  must  be  told  that  there  is  no  difference  between  but  smoke,  and  is  even  apt  to  be  extinguished. 
cist  sulphur  and  flowers  of  sulphur  ;  but  as  this  latter       Camehob.— Thi*  ia  recommended  ta make  a  white,  Camtbot. 
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ryroiecb-  flame.    It  is  both  useless  and  expensive.    The  flame 
n?«        which  it  gives  is  not  perceptible  in  the  burning  com- 

>*~~Ymmmt/  pound ;  and  a  true  white  flame  can  be  procured  only 
ny  means  of  zinc,  as  we  shall  hereafter  see. 

Glass.  Glass. — Pounded  glass  is  recommended  in  some  re- 

ceipts for  producing  red  sparks.  It  is  not  only,  how- 
ever, useless  for  this  purpose,  but  is  a  dangerous  in- 
gredient in  driving,  as  it  is  hard  enough  to  set  the 
compositions  on  fire  in  the  hands  or  the  workmen : 
while  red  sparks,  or  red  Are,  as  it  is  called,  is  produced 
in  a  more  perfect  manner  by  charcoal.  It  is  very 
necessary,  and  full  time,  that  many  of  these  absurd 
processes  should  be  simplified. 

Mica.  '  'Mica.— Mica  in  scales,  as  it  is  often  found  among 
decomposed  granite,  is  also  recommended  for  produc- 
ing what  is  called  red  and  yellow  rain  ;  but  there  are 
no  virtues  in  yellow  or  brown  mica  more  than  in  other 
colours,  as  is  asserted  in  the  receipt  books.  The  Are 
-  which  it  produces  is  distinguishable  from  that  of  char- 
coal, but  that  only  at  very  small  distances ;  and  as  it 
is  an  expensive  or  difficult  substance  to  procure,  it  may 
in  almost  all  cases  be  safely  omitted. 

Iron.  Iron.— -This  metal  is  the  chief  ornamental  ingredient 

in  pyrotechny,  from  the  property  which  it  has  of  burn- 
ing with  brilliant  sparks  when  highly  heated.  It  is 
the  soul  of  Gerbes,  and  is  introduced  into  all  fiery 
showers.  But  the  effects  of  different  kinds  of  iron  dif- 
fer much,  and  it  is  important  to  distinguish  them  for 
use.  It  is  common  to  recommend  iron  filings  for  most 
works,  particularly  for  the  smaller  ones.  But  malleable 
iron  is  far  less  combustible  than  steel  or  cast  iron ;  or 
the  carburetted  varieties  yield  the  most  sparks,  and  the 
finest  light.  Hence  if  filings  are  required,  as  is  the 
case  for  the  small  wheels  and  other  similar  works,  they 
should  be  those  of  steel  at  least,  as  there  are  not  many 
'  varieties  of  cast  iron  that  are  easily  filed.  But  in  the 
larger  works,  it  is  necessary  that  the  iron  should  be  in 
particles  somewhat  larger  than  it  can  be  procured  by 
means  of  any  file  in  common  use.  It  is  therefore  re- 
commended to  pound  it  in  a  mortar,  a  thing  which  is 
scarcely  practicable  in  any  species  of  iron.  It  is  more 
easy  to  procure  particles  of  the  requisite  bulk  by  pound- 
ing iron  turnings ;  the  thickness  of  which  is  easily  re- 
gulated, and  which  are  indeed  to  be  procured  abund- 
antly in  all  iron  manufactories.  There  are  two  advan- 
tages in  the  -use  of  large  particles,  as  they  can  longer 
be  preserved  from  rusting  in  the  case,  and  as  they 
yield,  in  burning,  much  more  complicated  sparks.  Cast 
.iron  is  also  in  itself  less  liable  to  rust  than  malleable, 
and  hence  it  is  attended  with  another  advantage.  We 
may  add -that  the  best  iron  for  this  purpose  is  what  is 
technically  called  black  pig ;  very  distinguishable,  from 
its  dark  gray  colour,  as  itns  the  most  highly  carburetted 
variety.  White  pig  has  the  advantage  of  being  more 
brittle;  but  if  this  be  more  easy- to  pound,  it  is  more 
hard  to  turn.  We  may  add,  that  it  is  possible  to  di- 
minish the  tendency  of  iron  to  rust  when  thus  used,  by 
means  of  lac  varnish. 

Antimony.  •  Antimony.— This  metal  is  largely  used  in  fireworks 
for  the  production  of  blue  light.  It  is  a  mistake  to 
suppose  that  this  can  be  dono  by  means  of  sulphur,  as 
when  this  substance  burns  rapidly  its  light  is  white. 
Whether  the  sulphuret  of  antimony  or  metallic  anti- 
toony  is  used,  in  both  cases  it  is  the  burning  of  the 
metal  which  produces  the  colour.  The  sulphuret,  com- 
monly called  antimony,  is  used  for  the  stars  of  rockets 
and  common  blue  fires,  but  the  light  which  it  yields  is 
not  no  blue  or  clear  as  that  from  the  regulus  or  me- 
tallic antimony.    This  therefore  is  introduced  into  the 


compositions* for  small,  ornamental  or  figured  lighti,?) 
commonly  called  speckies.  In  all  cases  antimony  must  i 
be  powdered  ;  but  it  need  not  be  extremely  fine  ex-  V* 
cept  for  the  last  purpose. 

Orpjment,  Red. — This  compound  of  arsenic  sndBd 
sulphur  is  chiefly  used  for  producing  the  white  colour0* 
in  signal  lights,  commonly  known  by  the  name  of  Ben- 
gal lights,  and  used  either  for  military  purposes,  or  in 
surveying,  or  lastly  in  ornamental  firea.  The  light 
which  it  gives,  though  white,  and  accompanied  by 
much  smoke,  is  not  nearly  so  bright  as  that  produced 
from  zinc ;  while  it  is  extremely  poisonous  wherever 
the  operators  are  exposed  to  the  smoke  or  burning. 
For  these  two  reasons  its  use  ought  to  be  exploded  al- 
together. 

Zinc— The  use  of  this  beautiful  ingredient  is  scarce- Zx 
ly  known  to  any  of  the  pyrotechnists,  although  ai  a 
substance  for  light,  it  is  far  superior  to  any  of  the  me- 
tals. The  light  which  it  yields  on  burning,  is  as  bright 
as  that  of  the  sun  and  as  white,  so  that  the  eye  can 
scarcely  endure  it ;  and  the  effect  is  much  increased 
by  the  great  quantity  of  silvery  smoke  caused  by  its 
volatile  oxide ;  which  reflects. the  fire,  and  thus  widely 
increases  the  sphere  of  illumination.  For  signal  lights 
it  far  exceeds  any  other  substance ;  a  case  of  an  inch 
in  diameter  producing  a  flame  that  has  been  seen  at 
seventy  miles,  and  would  probably  be  visible  at  one 
hundred.  As  a  military  light  for  discovering  the  ope- 
rations of  besiegers  in  their  trenches,  or  for  other  ob- 
jects of  nocturnal  discovery,  it  has  no  rival.  It  is  also 
very  applicable  for  ornamental  works,  where  it  serves 
to  vary  the  colours  and  effects  of  light  and  of  sparkling 
fires.  It  is  used  in  the  shape  of  filings,  and  has  the 
advantage  of  being  much  more  durable  than  iron  when  J 
made  up.  j 

Copper.— -The  effect  of  copper  is  to  give  a  greenish  Cm 
light ;  but  it  is  not  easy  to  produce,  as  the  colour  is  I 
destroyed  by  too  active  an  inflammation.  The  nitrate 
and  other  salts  of  this  metal  will  answer  this  purpose; 
but  they  are  expensive,  and  have  not  been  introduced 
by  the  firework  makers.  In  the  form  of  filings,  it  is 
apt  to  fail,  and  the  common  practice  is  to  use  verdigris. 
Brass  filings  are  recommended,  in  some  books,  to  pro- 
duce red  sparks ;  but  they  are  burnt  in  the  explosion, 
so  as  to  produce  only  light  and  smoke ;  partaking  in 
some  degree  of  the  effects  of  zinc.  We  may  add,  that 
some  other  modifications  of  colour  may  be  produced  by 
some  others  of  the  metals ;  but  they  are  expensive,  nor 
are  the  effects  such  as  to  be  worth  purchasing  at  s  grett 
price. 

Nitrate  op  Strontian. — The  effect  of  this  salt,- 
lately  introduced  into  ornamental  pyrotechny,  is  to  pro- 
duce a  fine  crimson  light ;  nor  is  it  too  expensive,  con*      ■ 
sidering  that  it  gives  a  colour  so  beautiful,  and  hitherto     j 
unknown  in  this  art.  J 

Alcohol.— Spirit  of  wine  is  recommended  for  many Att* 
compositions,  on  the  futile  notion  of  adding  to  their  in- 
flammability. As  it  necessarily  evaporates,  it  can  pro- 
duce no  such  effect  It  is  also  recommended  for  tem- 
pering gunpowder  for  quick-match,  as  it  does  not  per* 
mit  the  nitre  to  crystallize  and  separate  from  the  other 
ingredients.  This  object  may  however  be  attained  well 
enough  with  water,  so  that  it  may  be  considered  as  an 
unnecessary  expence.  Vinegar  has  also  been  recom- 
mended for  the  same  purposes ;  but  it  is  of  very  litde 
use  in  this  point  of  view,  and  may  also  be  dispensed 
with. 

As  it  is  of  use  to  -know  what  to  avoid  as  well  as  to 
adopt  from  the  various  books,  which  no  one  is  incfa*1 
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jh-  to  distrust  from  the  positive  manner  jn  which  the  ef-    ducing  what  is  called  a  •*  dead  fire,"    On  the  same  Jyateth. 
fects  ofthese  substances  are  spoken  of,  we  shall  continue    principle  as  clay,  it  would  not  only  deaden  but  ex-       ,ny'_V 
wthe  enumeration  of  these  matters,  merely  for  the  pur-    tinguish  any  fire,  and  is,  if  not  injurious,  a  nugatory        T 
pose  of  condemning  them.    We  shall,  in  this  manner,    ingredient. 

§a?e  the  artists  from  much  labour,  expence,  and  disap-        Saw  dust, — There  is  no  advantage  in  saw  dust  Saw  dust, 
pointment.    With  respect  to  many  of  them,  the  uses    which  is  not  to  be  obtained  by  charcoal.    In  the  very 
are  absolutely  imaginary ;  and  of  others,  from  their    large  cases  it  may  burn  in  sparks,  but  not  better  than 
palpable  absurdity,  we  can  only  think  that  they  must    that  substance  does ;  and  in  the  small  ones  it  is  much 
have  been  recommended  for  the  sole  purpose  of  blind-    more  likely  to  extinguish  than  to  maintain  the  fire, 
ing  or  misleading  those  who  trust  to  these  receipts.  We        Amber. — This  is  one  of  the  useless  substances  re-  Amber. 
shall  have  occasion  again  hereafter,  in  examining  the    commended  in  all  the  books.     It  is  only  calculated  to 
directions  given  for  making  many  compositions,  to  see    make  a  bad  flame  in  large  cases,  and  smoke  in  small 
that  they  are  either  impracticable  or  absurd,  or  incapa-    ones.    It  may  be  safely  rescinded  from  the  catalogue 

"of  necessaries  altogether. 

'  Clay.— This  is  a  necessary  ingredient  for  the  pur-  Clay, 
pose  of  stopping  up  various 'fireworks.  It  is  indispen- 
sible  in  tourbillons  and  simple  wheels,  or  in  all  cases  of 
fire  that  are  to  burn  at  the  sides  instead  of  the  ends. 
In  the  cases  which  are  choked,  for  the  purpose  of  burn- 
ing the  iron  more  effectually,  it  is  also  useful,  as  it 
may  be  rammed  down  in  the  vent,  and  being  after- 
wards perforated,  it  serves  to  protect  the  paper  about 


— j — -  -    ^ ■ 7~*     —  * 

ble  of  answering  the  ends  proposed.  We  can  only 
therefore  conclude,  either  that  the  authors  of  these 
books  were  entirely  ignorant  of  their  subjects,  or  else 
that  their  designs  were  to  maintain  secrets  which  they 
considered  valuable,  while  they  professed  to  disclose 
them.  To  clear  out  all  this  rubbish,  we  consider  even 
more  necessary  than  to  describe  how  the  required  ob- 
jects may  'be  attained ;  nor  without  such  an  explana- 
tion and  examination,  indeed,  would  our  readers  be 


able  to  comprehend  why  we  had  varied  so  much  from  the  choke  from  burning,  and  thus  preserves  the  aper- 
our  predecessors,  and  to  whom  credit  ought  to  be  given,  ture  of  the  same  size.  In  the  military  iron  rockets  it 
The  assignment  of  reasons,  and  the  sort  of  criticism  we  is  indispensible,  to  prevent  the  plate  which  contains 
shall  here  use,  will  enable  the  readers  of  this  article  to  the  vent  from  being  destroyed  by  the  torrent  of  fire ; 
judge  what  is  right  on  this  subject,  from  principles,  and  it  ought  always  to  be  used  in  the  larger  paper  rock- 
The  work  of  Captain  Jones,  so  called,  the  chief  reposi-  ets,  for  preserving  the  dimensions  of  the  hole  during 
tory  of  these  impracticable  and  false  receipts,  will  be  the  burning.  Clay  for  these  purposes  ought  always  to 
among  the  principal  ones  to  be  thus  examined,  because  be  freed  from  sand,  to  prevent  all  risk  of  accidents  in 
it  is  the  standard  book.  The -artificers  in  fireworks,  driving.  This  the  artificer  must  do  for  himself/ as  it  is 
however,  as  well  as  ourselves,  know  pretty  well  where  not  to  be  procured  thus  pure.  To  effect  this,  it  is  in- 
ks faults  lie,  though  still  misled  by  it  in  many  particu-    troduced  into  a  cask  with  water,  through  which  plug 

boles  may  be  made  towards  the  middle  and  the  top. 
The  water  and  clay  being  then  stirred  up,  and  suffered 
to  stand  for  a  few  seconds,  the  sand  subsides  to  the 
bottom.  If  then  the  muddy  water  be  drawn  off  in 
succession  through  the  holes,  the  finer  clays  will  be 
suspended  in  two  degrees  of  tenuity,  should  that  be 


lars. 

Benzoin. — This  is  recommended  as  an  ingredient 
in  fireworks  for  the  purpose  of  producing  a  perfume. 
It  is  converted  into  "  flour,"  as  the  receipt  says,  by 
putting  it  into  an  earthen  pot,  which  is  to  be  covered 
with  paper,  and  then  exposed  to  the  fire.    This  flour 


is  to  be  returned  into  the  pot,  and  treated  in  the  same    thought  necessary.     After  it  has  subsided,  and  the 


way  till  it  is  perfectly  white  and  fine.  It  is  evident 
that  this  is  a  bad  method  of  procuring  benzoic  acid, 
which  may  be  obtained  much  cheaper  from  the  drug- 
gists, were  it  of  any  use.  But  in  the  burning  of  a  fire- 
work this  substance  is  not  evaporated  but  destroyed, 
and  consequently  it  can  yield  no  perfume.  An  imagi- 
nary perfumed  oil  of  Benzoin  is  also  recommended  for 
wet  compositions  for  the  same  end,  when  there  is  ho 
such  thing  known. 
Oil  of  SpiILe.— This  is  an  expensive  essential  oil, 


water  is  drawn  off,  it  is  to  be  dried  and  powdered,  and 
thus  reserved  for  use. 

Frankincense,  Myrrh.— After  the  remarks  which  Frankin. 
we  made  on  benzoin,  it  is  almost  fruitless  to  say  any  censt. 
thing  about  these  gums,  since  they  are  equally  useless.  Myrrh. 
It  ought,  however,  to  be  known  to  all  makers  of  fire- 
works, that  none  of  these  substances  yield  a  smell  un- 
less they  smoke,  and  that  at  a  low  heat.    Whenever 
they  burn,  or  when  the  heat  is  raised,  all  smell  is  de- 
stroyed ;  and  there  is  no  species  of  firework,  unless 


all  the  purposes  of  which  may  be  served  by  the  oil  of    pastilles  are  included  under  this  form,  in  which  the 


turpentine  \  but  in  fact  none  of  these  essential  oils  are 
required  for  ornamental  fireworks.  To  say  the  least 
of  them,  they  are  useless. 

Sulphur  Vitum. — This  is  the  sulphuret  of  lime 
which  remains  after  the  ordinary  purifications  of  sul- 
phur by  melting.  It  will  scarcely  burn  at  all  alone, 
and  very  imperfectly  with  nitre ;  whence  it  is  easy  to 
conjecture  what  results  are  to  be  expected  from  the 
numerous  compositions  into  which  it  enters. 

Isinglass.— This  is  used  or  recommended  to  make 
up  the  composition  for  stars  into  balls;  but  it  is  inffe- 


nor  for  these  purposes  to  gum,  which  is  therefore  here    balloon/' 


heat  will  not  burn  all  these  inflammable  substances.  It 
is  much  more  amusingly  absurd,  to  find  oil  of  roses 
and  oil  of  bergamot  recommended  as  ingredients  in 
fireworks. 

But  we  will  not  pursue  this  part  of  our  subject  fur- 
ther, as  our  readers  may,  after  these  remarks,  be  ena- 
bled to  judge  without  much  difficulty  respecting  the 
value  and  uses  of  such  fantastic  ingredients.  Yet,  that 
our  criticisms  may  not  appear  unreasonable  or  unfound- 
ed, we  subjoin*  one  of  Captain  Jones's  receipts  for  the 
composition  of  what  he  calls  an  "  odoriferous  water 


recommended  If  too  much  gum  be  used,  the  ready 
ttcansion  of  the  stars  is  impeded.  If  flour  paste  be 
oted,  the  quantity  of  carbonaceous  matter  is  so  great, 
that  they  sometimes  will  not  burn  at  all  unless  the 
»ttU.  quantity  of  charcoal  in  them  is  reduced. 


rit. 


•*  Take  of  saltpetre  four  ounces,  sulphur  one  ounce, 
saw  dust  of  juniper  half  an  ounce,  saw  dust  of  cypress 
an  ounce,  myrrh  two  drachms,  dried  rosemary  a  quar- 
ter of  an  ounce,  cortex  elaterii  half  an  ounce;  all  to 
be  moistened  with  oil  of  roses."    On  this  we  need  only 


Lapis  CALAMrNARis,— This  is  recommended  as  pro-   remark  that  it  will  not  burn,  to  say  nothing  of  the  saw 
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Fyrotech-  dust,  of  elaterium  bark,  which  fias  no  existence ;  and 
nJ-       of  oU  of  rosea,  which,  for  a  composition  of  this  weight, 
would  probably  cost  a  few  hundred  pounds. 


Method  of  Grinding  ike  Ingredients, 

^r'lndto* of  The  ingredients  which  require  grinding  for  fireworks, 
?he"in«e-  are  saltpetre,  sulphur,  charcoal,  and  gunpowder,  and 
dientt.        each  of  these  requires  some  notice. 

Saltpetre.— It  is  sometimes  recommended  in  the 
books  of  pyrotechny,  to  pulverize  the  salt  by  boiling 
it  down,  and  stirring  it  with  a  stick  as  it  begins  to  be 
deposited,  in  consequence  of  the  evaporation  of  the 
water.  But  it  cannot  be  reduced  to  powder  of  suffi- 
cient fineness  in  this  manner,  so  that  mechanical  means 
become  indispensible.  For  artificers  who  work  on  a 
large  scale,  the  common  cylinder  mill,  similar  to  that 
used  by  tanners  and  druggists,  is  the  most  expeditious 
engine;  and  the  cylinder  may  be  made  of  limestone 
or  of  metals,  than  which  none  is  preferable  to  cast 
iron.  On  a  smaller  scale,  a  pestle  and  mortar  may  be 
adopted,  and  as  far  as  either  nitre,  sulphur,  or  charcoal . 
is  concerned,  both  of  these  may  be  made  of  iron. 
Saltpetre,  when  produced,  can  scarcely  be  passed 
through  a  fine  sieve,  from  its  adhering  together,  and 
therefore  the  artificer  must  ascertain  its  fineness  bv  the 
feel,  or  by  examining  it  on  a  smooth  board,  on  which  it 
is.  diffused  thinly  by  means  of  a  muller  of  another 
board,  furnished  with  a  handle.  It  is  very  essential  to 
the  correct  performance  of  all  fireworks,  and  particu- 
larly of  sky-rockets  and  illumination  lights,  that  the 
saltpetre  should  be  rendered  perfectly  fine.  It  is  per- 
haps cheaper  to  purchase  it  in  that  state,  when  it  can 
be  done,  from  the  powder  makers,  or  the  grinders  of 
.drugs. 

Sulphub.— This  may  be  powdered  in  the  same  man- 
ner, but  it  admits  of  being  easily  sifted,  through  the 
lawn  sieve,  which  is  also  required  for  the  charcoal  and 
the  mealed  powder.  The  flowers  of  sulphur  are  some- 
what more  expensive,  but  they  reguire  no  grinding. 
The  operator  must,  however,  recollect  what  we  men- 
tioned before,  that  they  generally  contain  acid,  or  a 
portion  of  oil  of  vitriol.  Hence  they  should  be  well 
washed,  till  the  water  is  tasteless,  with  water ;  or,  what 
is  better,  with  a  weak  alkaline  lye  first,  and  with  water 
afterwards. 

Chabcoal.— The  same  machinery  serves  for  pow- 
dering charcoal,  but  it  requires  a  different  process  in 
sifting.  One  sieve  should  be  formed  of  fine  lawn,  and 
this  finest  dust  is  reserved  for  compositions  that  are  re- 

auired  to  be  very  accurate,  and  to  give  flame  rather 
jan  sparks.  The  remainder  may  be  divided  by  coar- 
ser sieves  into  two  qualities  or  mora,  according  to  the 
fancy  of  the  operator,  the  largest  fragments  being  re- 
served for  wide  cases  and  big  fires,  and  the  smaller  for 
sparks  in  cascades  or  wheels,  or  other  works,  accord- 
ing to  their  respective  sizes. 

Mealed  Powder.— Jt  is  scarcely  safe  to  grind  gun- 
powder either  in  a  mill  or  a  mortar,  unless  both  of 
these  be  made  ef  wood,  which  would  of  course  require 
separate  machines.  If  it  can  be  procured,  it  is  much 
preferable  to  purchase  gunpowder  dust  from  the  mills, 
is  it  is  a  mere  prejudice  among  firework  makers  to 
suppose  that  it  is  not  so  strong  as  powder  that  has  been 
mealed.  If,  however,  this  cannot  be  obtained,  the 
powder  must  be  reduced  to  this  state  by  the  artificer 
himself.  A  large  mortar  of  elm,  with  a  pestle  of  lig- 
num vitae,  will  answer  this  purpose ;  but  there  is  an 
inconvenience  in  this  machine,  arising  from  the  adhe- 


flion  of  the  powder  in  hard  lumps  to  the  bottom  of  the  Pf 
pestle.  It  is  a  better  and  speedier  plan  to  grind  gun*  < 
powder  by  means  of  an  iron  shot  of  18  or  24  poundi^ 
weight,  rolled  in  a  large  wooden  vessel,  turned  out  of 
some  hard  wood ;  either  beech  or  elm.  What  is  called 
the  mealing  table  is  also  usedTor  the  same  purpose. 
This  is,  as  the  name  expresses,  a  table  made  of  smooth- 
ed elm,  surrounded  with  a  margin,  on  which  the  pow- 
der is  placed.  By  means  of  a  flat  piece  of  lignum  tits, 
or  other  hard  wood,  of  about  six  inches  square,  and 
furnished  with  a  proper  handle,  the  powder  is  easily 
rubbed  dpwn.  This  method  is,  however,  less  safe  than 
the  preceding ;  because,  if  any  sand  were  present,  an 
explosion  might  easily  be  produced.  In  all  such  cases,  it 
is  most  important  that  the  tables,  or  vessela  of  any  kind, 
should  be  provided  with  close  covers  when  not  in  use; 
nor  should  more  than  a  pound  be  pulverised  at  a  time. 
All  these  operations  should  also  be  carried  on,  where 
.there  is  room,  in  tents,  and  not  in  houses  of  any  kind; 
as  there  is,  in  such  situations,  much  less  mischief  pro- 
duced by  accidental  explosions.  Further,  no  more 
powder  should  at  any  time  be  at  hand  than  is  imme- 
diately required ;  and  whatever  is  finished  should  be 
removed  without  delay.  Mealed  powder  must  be  care- 
fully sifted  from  the  grains  that  may  remain,  by  means 
of  the  lawn  sieve. 

On  the  mixing  of  Composition*, 

This  is  a  circumstance  which  requires  considerable 
care,  as  the  accurate  performance  of  sky-rockets,  and 
of  many  other  fireworks  depends  very  much  upon  it 
It  is  impossible  to  be  too  particular  with  regard  to 
these,  if  any  regard  is  to  be  bad  to  their  accuracy,  or 
if  they  are  intended  for  signals,  or  for  long  flights.  In 
all  sorts  of  illumination  and  fixed  lights,  it  is  even  more 
necessary  to  be  accurate  in  this  respect  In  these,  the 
perfection  consists  in  their  burning  with  a  steady 
light,  in  their  all  giving  out,  the  same  size  of  flame, 
and  in  all  lasting  the  same  time.  Otherwise,  as  so 
many  are  used  together,  and  always  disposed  in  various 
figures,  the  effect  of  a  firework  is  apt  to  be  materially 
injured  or  altogether  spoiled.  There  are  many  other 
alterations  required  in  this  case,  but  it  is  the  sccuxtcy 
of  mixture  which  is  our  present  concern. 

Supposing  that  all  the  ingredients  of  any  composition 
are  determined  on,  as  much  should  be  made  at  once  si 
is  sufficient  for  all  the  fires,  whatever  these  maybe, 
that  are  to  be  introduced  together,  or  to  form  any  one 
piece.  This  is  one  of  the  methods  of  insuring  accuracy 
in  time,  and  correctness  in  performance.  All  the  con- 
positions  that  consist  of  fine  materials,  such  as  nitre, 
sulphur,  charcoal,  and  mealed  powder,  may  be  missd 
for  an  indefinite  time,  because  they  cannot  be  over- 
done. There  are  different  methods  of  doing  this,  sad 
the  one  or  the  other  may  be  chosen  according  to  the 
quantity  of  the  materials  or  the  scale  on  which  the 
operator  is  to  work.  • 

On  a  large  scale,  the  most  speedy  and  effectual  me- 
.  thod  is  by  a  hopper  contrived  for  this  purpose.  H* 
.  composition  having  been  first  mixed  with  the  hands  a* 
far  as  it  can,  is  placed  in  this  machine,  which  is  pre 
vided  with  a  long  and  square,  wooden  tube,  like  a  cara- 
mon house  gutter,  for  conducting  rain  from  the  roofo 
Within  this,  and  in  a  part  of  it  which  is  inlayed  ft* 
that  purpose,  there  is  placed  an  axis,  carrying  to*® 
more  light  vanes  of  tin  or  of  wood,  so  adapted  ton* 
inside  of  this  receptacle  or  tube,  as  to  fit  it  easily.  m* 
capable  of  revolving  in  a  vertical  direction.    The***1 
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b.  communicates  with  a  crank  handle  outside,  which  the  ing  more  particularly  the  nature  and  construction  of  P/iotw*- 

operator  manages.    As  the  mixture  begins  to  descend  those  that  require  greater  nicety  and  more  care.  ^*1"1l' 

*)  down  the  tube,  the  upper  part  of  which  has  its  opening        The  fundamental  utensil,  hi  every  sense  of  the  word,  Platk 

regulated  by  a  valve,  which  the  same  person  can  con-  required  in  making  fireworks,  is  a  stout  block  of  wood  CCccLxxn. 

tract  or  enlarge  at  pleasure,  it  falls  on  the  vanes  of  this  cut  across  the  tree,  such  as  that  used  by  butchers  for  Fig.  1. 

tittle  mill,  which,  being  turned  quickly  round,  pro-  chopping  blocks.    More  than  one  of  these  will  of  course 

daces  an  intimate  and  accurate  union  of  all  the  parts,  be  wanted,  either  where  there  is  much  work  to  be  done, 

and  thus  it  is  delivered  complete  at  the  lower  end  of  or  many  sizes  of  cases  required.    It  is  very  convenient 

the  tube.    If  it  be  judged  necessary,  it  may  pass  to  have  cavities  sunk  in  those  blocks,  fitted  to  contain 

through  two  mills  instead  of  one ;  and,  by  means  of  a  the  bottoms  of  the  moulds,  to  be  afterwards  describ- 

band  or  string,  both  of  these  may  be  set  in  motion  by  ed,  by  which  means  they  are  the  more  easily  kept 

one  hand.  Bteady in  driving. 

On  a  smaller  scale,  the  mixture  may  be  made  in  a        The  mallet  required  for  driving  is  made  of  beech,  of 

cylinder  of  wood,  placed  on  its  end,  like  an  anotheca-  a  cylindrical  form,  with  a  handle  prolonged  from  the 

ry's  mortar,  and  provided  with  a  well-fitted  cover,  axis  of  the  cylinder,  having  a  knob  or  projection  at  the 

Through  a  hole  in  this,  there  passes  an  axle  and  handle,  end  to  prevent  it  from  slipping  out  of  the  hand.    One 

carrying  vanes,  placed  vertically.    The  handle  may  be  side  of  the  cylinder  should  be  shaved  off  for  the  sake 

turned  between  the  hands,  or,  what  is  much  better,  by  of  obtaining  a  flat  surface.    Different  sizes  are  also  re* 

means  of  a  drill  bow,  somewhat  in  the  manner  prac-  quired  for  different  kinds  of  work  \  as,  with  the  heavy 

tised  with  chocolate;  and,  in  this  manner,  a  small  ones,  it  would  be  as  impossible  to  drive  small  cases,  as 

quantity  of  mixture  can  be  completed  in  two  or  three  it  would  be  to  drive  large  cases  with  light  mallets. 

minutes.  '  None,  however,  need  be  less  than  half  a  pound  in 

The  third  method  is  to  introduce  the  ingredients  in-  weight,  and  the  largest  need  not  exceed  six  pounds.  A 

to  a  sieve  of  moderate  fineness,  providecf  with  a  top  series  consisting  of  half  a  pound,  two  pounds,  four,  and 

and  bottom  cover,  so  as  to  be  completely  enclosed.   By  six,  is  quite  sufficient 

sgitating  this,  the  ingredients  are  carried  through  the  m   Such  are  the  materials  required  for  driving.    But  it 

sieve  into  the  receptacle  below,  and  thus  become  accu-  is  not  necessary  that  all  fireworks  should  be  driven  by 

rttdy  mixed.  tl*e  blows  of  a  mallet,  and  there  are  indeed  many  that 

If  now  it  becomes  necessary  to  mix  fine  and  coarse,  or  will  not  admit  of  it    In  the  smallest  classes  of  serpents 

heavy  and  light  ingredients  together,  a  different  practice  and  lights,  for  example,  it  is  more  convenient  and 

must  be  adopted.    Supposing  that  antimony,  or  orpi-  quicker  to  drive  without  the  mallet.    As  a  substitute, 

ment,  or  any  weighty  substance  in  fine  powder  is  requir-  a  metallic  ramrod  may  be  adopted ;  and  by  making  the 

ed,  the  mixture  cannot  be  effectually  performed  in  either  head  sufficiently  heavy,  as  much  force  as  is  required 


proper  combustible  ingredients, 

fore,  or  the  fundamental  substances  above  mentioned,  be  very  smooth  and  true.    The  sizes  must  be  proper* 

must  first  be  mixed  in  the  requisite  proportion,  and  tioned  to  those  of  the  former  and  wooden  rammers, 

these  additional  matters  may  afterwards  be  introduced  hereafter  to  be  described. 

and  mixed  up  with  them  either  by  the  hand  or  by  a        The  Former.    Only  two  shapes  for  these  are  requir-  The  for- 
comb  with  broad  teeth.    Coarser  powdered  charcoal,  ed,  namely,  spherical  and  cylindrical.    The  first,  how-  mer. 
intended  to  yield  sparks,  must  be  managed  in  a  similar  ever,  are  only  wanted  for  the  construction  of  paper 
manner.    Greater  care  still  is  required,  where  metallic  shells  for  mortars :  the  latter  belong  to  all  other  fire- 
filings,  and  particularly  where  large  particles  of  iron  works  of  whatever  nature.    One,  or  at  most  two  siaes 
are  to  be  used ;  as  these  are  apt  to  fall  through  the  are  sufficient  for  the  spherical  formers,  and  their  dia- 
lighter  and  finer  dust,  and  th»;s  to  become  unequally  meters  may  be  computed  for  a  coehorn,  or  5£  inch 
disposed.     They  should,  therefore,  first  be  sifted  as  mortar,  and  for  an  8  inch  one ;  as  it  is  not  convenient 
equally  as  possible  over  the  surface  of  the  general  or  to  throw  larger  shells,  on  account  of  the  weight  and 
fundamental  mixture,*  -after  which;  with  a  little  care,  size  of  the  mortar,  and  as  the  difference  between  the 
they  may  easily  be  diffused  throughout  in  a  regular  royal  .and  coehorn  mortars,  which  is  only  an  inch,  ren- 
manner.    Owing  to  their  brilliancy  and  distinctness,  ders  it  unnecessary  to  adopt  both, 
the  eye  is  a  good  judge  of  the  correctness  of  such  mix-       As  the  thickness  of  the  shell  for  the  8  inch  diameter 
tares  as  this.  cannot  well  be  less  than  an  inch  when  completed  for 

firing,  six  inches  will  be  the  diameter  of  the  spherical   - 

Of  ike  Moulds,  Rammer*,  and  other  Utensils  required  in  ft™"*™  **»  *****  *J*f*?.t  . For  the  *&*$  ahdl 

making  Fireworks.  ***«?  *?  »*  »  *»£"***  *"*n£ 8S »  ami  thc/ormer 

9  tor  this  sue  will  therefore  be  41  inches.    These  spheres  . 

Many  of  these  utensils  require  to  be  made  with  such  are  to  be  made  of  beech,  and  they  must  be  turned  very 

*     accuracy,  while  their  forms  and  materials  are  not  at  true  and  polished.    A  hole  is  also  to  be  bored  in  them 

£J  the  same  time  obvious,  that  a  description  of  them  is  of  ah  inch  in  diameter,  to  receive  the  stand  on  which 

b^  absolutely  necessary.    Without  great  care  in  the  form  they  must  be  placed  when  used,  and  by  which  also  the 

in    and  workmanship,  and  in  the  choice  of  substances  for  fuse  hole  is  determined. 

if     many  of  these  tools,  the  work  becomes  difficult,  or  te.  The  cylindrical  formers  require  to  be  of  every  dia- 

**"•  dioue,  or  impossible;  or  if  it  is  executed  with  much  meter  that  may  be  wanted,  from  the  sixth  of  an  inch 

unnecessary  labour,  the  performance  of  the  fireworks  is  up  to  six  inches,  or  even  to  afoot ;  as  there  is  no  limit 

incorrect,  or  sometimes  even  fails  altogether.    In  de-  to  the  sizes  of  fireworks,  either  for  number  or  dimen* 

scribing  these  objects  we  shall  pass  slightly  over  those  sions,  but  the  fancy  of  the  operator.    The  best  wood 

which  are  most  easily  made,  for  the  purpose  of  explain*  for  them,  where  they  are  made  of  wood,  is  beech;  and 

vol.  xvn.  part  i.  %r 
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Pjrotech.  may  be  fitted,  and  about  an  inch  or  more  in  depth,  is  both  most  easy  to  fit  and  to  remove.    These  may  be  P} 

"J-       made  in  it,  so  that,  when  applied,  they  may  both  form  made  of  wood,  and  secured  from  splitting  by  hoops 

*r~'~— '   a  solid  piece  as  it  were,  taking  care  that  the  meeting  and  gun  metal  in  the  same  manner.  * 

rcc^Txir  «  <lul"te  P«rfect  below,  and  that  the  upper  cylinder       It  is  not  now  necessary  to  be  particular  with  respect 

Fist  2        stands  perpendicular  and  firm*  to  the  simpler  moulds,  since  the  principles  applied  to 

'  It  is  usual  now  to  have  two  of  these  bottoms  to  each  those  of  port-fires  are  nearly  applicable  to  all     In  the 

upper  cylinder,  pne  of  them  bearing  both  a  nipple  a,  and  smaller  cases,  such  as  serpents,  the  bores  may  be  mads 

a  spindle  6,  and  the  other  a  nipple  a,  alone.    The  latter  for  many  different  sizes  in  one  block  of  wood ;  and  if 

is  required  for  receiving  the  rocket  when  the  clay  wad*  many  bores  of  the  same  size  also  are  made,  much  time 

ding  is  driven  down ;  and  it  is  also  convenient  for  fill*  will  be  saved.     These  bores,  which  constitute  the 

ing  the  class  of  cases  that  do  not  require  boring.    The  moulds  for  such  cases,  must  pass  quite  through  the 

spindle  is  of  course  required  for  all  works  which,  as  block,  as  the  case  cannot  be  withdrawn  as  it  entered, 

well  as  rockets,  are  to  nave  a  cavity.    But  one  bottom  but  must  be  driven  through.    A  mould  thus  made  r&r 

may  serve  for  both  purposes  without  difficulty.    For  quires  only  to  be  placed  on  the  block,  to  which  it  may 

this  end,  a  hole  is  to  be  bored  in  the  lower  cylinder,  be  securely  fastened  by  two  loops  and  pins,  as  well  u 

yet  not  quite  through  it,  exactly  corresponding  with  in  many  other  ways  that  are  too  obvious  to  require  de* 

that  one  in  the  upper  piece  of  the  mould.    To  this  scription. 

must  be  fitted  two  metallic  cylinders,  one  with  a  hernia 

spherical  nipple  turned  on  the  end,  the  diameter  of  On  the  making  of  Cases. 
which  is  less  than  that  of  the  whole  bore,  and  equal  to  t      . 
that  of  the  case.    The  other  carries  the  spindle,  which        This  is  an  important  branch  of  the  general  matters  foi 
may  either  be  turned  in  one  piece  with  it,  or  fitted  which  concern  all  fireworks  alike.    We  shall  have  oo-  ** 
into  the  nipple,  and  then  firmly  secured.    It  is  so  es-  casion  to  mention  the  sizes  and  proportions  of  these  for m 
sential  that  the  spindle  should  be  precisely  in  the  line  different  kipds  of  fireworks  when  those  are  described ; 
of  the  rocket's  axis,  that  too  much  care  cannot  be  taken  but,  in  the  mean  time,  the  same  general  principles  be- 
in  making  it  true  and  firm,  that  it  may  be  liable  to  ing  applicable  to  all,  they  will  with  more  brevity  be 
no  accidents.  all  condensed  nnder  this  general  head.   . 

The  diameter  of  the  spindle  at  the  base,  as  we  al- 
ready noticed  for  the  bores  of  rockets,  u  half  the  inte.  Materials  for  Case*. 
nor  diameter  of  the  case,  and  is  to  be  fitted  exactly  to  ' 

the  choke  or  vent.    This  is  done,  by  using  a  wire  of       Paper,  wood,  and  metal  are  the  only  materials  appi*>  jt* 

the  same  dimensions  in  the  subsidiary  piece  of  the  for-  cable  to  the  making  of  cases,  and  the  uses  of  the  two  fer« 

liter,  which  we  ought  to  have  noticed  before,  and  latter  are  so  very  limited  that  a  few  words  will  suffice 

which  is  inserted  into  a  hole  in  it,  to  be  used  when  the  respecting  them.   For  throwing  paper  shells  a  metallic 

case  is  choked.    The  length  for  rockets  is  within  a  di-  mortar  is  to  be  preferred,  at  least  in  the  hands  of  these 

ameter  and  a  half,  or  nearly,  of  that  of  the  composition ;  artists  who  are  frequently  called  on  for  exhibitions,  ts 

but  it  is  more  particularly  detailed  in  our  tables  of  they  are  steady,  and  last  for  ever.    They  need  not  be 

rockets.    For  wheels  the  diameters  of  the  spindles  are  very  strong,  as  the  change  of  powder  which  they  carry 

the  same,  but  the  length  need  not  exceed  one  or  two  is  commonly  trifling,  and  they  may  be  fixed  in  their 

diameters  of  the  composition,  according  to  the  initial  beds  in  a  position  about  two  or  three  degrees  off  the 

velocity  which  the  artist  wishes  to  communicate.  Last-  perpendicular,  to  permit  the  shell  to  fall  out  of  the  wsy 

ly,  to  keep  all  these  parts  firm  and  steady,  a  hole  must  of  the  spectators.    A  common  square  box  of  stout  elm, 

be  bored  horizontally  through  the  lower  cylinder  and  well  dove-tailed  and  nailed,  serve  the  same  purpose  for 

upper,  including  the  piece  which  carries  the  nipple!  discharges  of  serpents  and  stars.    We  shall  have  oca- 

Fif.  1.       To  this  a  wire,  a  4,  furnished  with  a  ring,  a,  for  with-  sion  to  speak  of  iron  cases  for  rockets  under  the  & 

drawing  it,  is  fitted,  which  being  passed  through,  and  vision  of  military  fireworks. 

secured  on  the  further  side  with  a  forelock  if  necessary,       For  paper  cases,  three  or  four  sorts  at  least  are  want* 

the  mould  is  ready  for  use.  ed.    For  the  spiral  wheels  it  is  necessary,  not  only  that 

In  all  the  smaller  works,  or  even  up  to  two  inch  di-  the  cases  should  be  flexible,  but  that  they  should  bom 

ameters,  the  upper  cylinder  may  thus  be  made  in  one  with  the  composition,  as  the  wheel  would  otherwise 

piece  with  a  bore.    But  when  port-fires  are  to  be  dri-  burst  and  fly  off  from  the  support.    The  paper  for 

ven,  the  length  of  the  cases  is  such  as  to  render  it  dif-  these  is  such  as  is  used  for  musket  cartridges;  this 

ficult  to  introduce  them,  and  nearly  impossible  to  with*  being  made  of  new  hempen  materials,  so  as  to  be 

draw  them,  in  consequence  of  their  extension  within  very  strong  and  tough.    If  made  with  the  comnaoo 

the  mould.    Such  moulds,  therefore,  are  best  made  of  gray  paper  of  the  shops  they  are  apt  to  burst  in  at* 

two  half  cylinders  well  fitted,  and  held  together  by  tempting  to  give  them  the  spiral  form.  A  thicker  kind 

driving  two  or  three  metal  hoops  on  them*    The  out-  of  gray  paper  is  required  for  illumination  cases  which 

sides  should  be  somewhat  conical,  to  admit  of  their  be-  are  of  a  small  size,  as  well  as  for  all  the  inferior  ««* 

ing  the  more  easily  taken  off  when  the  case  is  removed,  of  fireworks  of  whatever  description.    This  is  coo* 

by  separating  the  two  parts  of  the  mould.  Moulds  like  monly  termed  cartridge  paper,  being  used  for  caxtrxfeci 

these  are  best  made  of  metal,  and  as  they  require  nei«  for  small  ordnance.    For  the  larger  sixes  of  firework* 

ther  nipples  nor  spindles,  being  burnt  without  a  choke  a  harder  and  thicker  quality  is  necessary;  and  if  larger 

at  the  ends  at  which  they  are  driven,  they  may  be  al-  rockets  are  to  be  made,  the  artist  should  only  u* 

together  sunk  within  a  nole  of  the  block  fitted  to  re-  whst  is  properly  called  rocket,  paper,  which  is  •&" 

ceive  and  retain  them  firmly.    Other  cases  that  burn  thicker,  and  is  condensed  by  rolling  in  the  mill;  is 

without  chokes,  such  as  illumination  lights,  small  ser-  the  manner  of  pasteboard.    For  the  very  largest  fit* 

pents,  &c.  may  be  treated  in  the  same  manner.  of  all,  pasteboard  itself  is  preferable,  as  there  is  aisdj 

Similar  divisible  moulds  are  alsomost  convenient  for  time  saved  in  the  making,  and  as  the  work  ismncs 

large  rockets  in  cases  of  whatever  nature,  as  they  are  firmer. 
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In  nuking  cues,  both  piste  and  glue  are  required ; 
but  the  first  is  chiefly  wanted.  Paste  for  this  purpose 
'  must  be  made  as  thick  as  it  is  for  the  use  of  book-' 
binders  and  shoemakers.  It  is  usual  to  put  rosin  into 
it,  which  serves  no  purpose  unless  it  be  that  of  pre- 
serving it  longer  without  moulding.  Alum,  which  is 
also  commonly  introduced,  is  of  very  little  use,  except 
as  it  may  render  the  cases  somewhat  less  combustible ; 
and  glue,  if  it  is  in  sufficient  quantity  to  have  any  ef- 
fect at  all,  only  serves  to  render  it  intractable.  To 
keep  it  from  moulding,  a  little  oil  of  turpentine  is  the 
most  effectual  substance,  and  a  small  quantity  of  cor- 
rosive sublimate  prevents  rats  and  mice  and  cockroaches 
from  destroying  (he  fireworks  when  they  are  to  be 
stored  away  for  any  time. 

Spherical  Cans. 

These  are  only  required  for  paper  shells,  and  they 
are  to  be  made  in  the  spherical  former  already  describ- 
ed. Being  fixed  in  its  stand,  which  is  to  form  the  fuse 
hole,  it  must  first  be  soaped  that  the  paper  may  come 
off  easily  when  the  shell  is  finished.  Toe  paper  must 
then  be  cut  into  stripes,  which  are  to  be  laid  to  meet 
round  it  in  various  circles  like  the  great  circles  in  a 
sphere.  Other  pieces  being  afterwards  laid  on  in  gores 
till  ibt  former  is  covered,  the  work  may  proceed  with 
rapidity  until  it  has  acquired  the  requisite  thickness, 
which  may  vary  from  half  an  inch  upwards  according 
to  the  sise  of  the  shell.  But  it  must  not  be  so  far 
completed  upon  the  former  but  that  it  may  still  admit 
of  more  coats  after  it  has  been  removed.  Being  thus 
brought  up  to  a  sufficient  size,  it  must  be  suffered  to 

Sin  its  place,  when  it  is  to  be  cut  into  two  hemi- 
eras  by  a  saw  well  greased,  and  removed  from  the . 
block.  After  this,  by  pasting  on  a  few  more  coats  of 
paper,  the  hemispheres  are  secured,  and  the  shell 
brought  up  to  the  required  strength  and  size.  Care 
must  be  taken  that  it  be  made  thus  strong  enough  to 
bear  the  explosion  of  the  mortar,  as  there  is  no  fear 
but  that  it  will  be  split  by  the  bursting  charge  which 
it  is  to  contain. 

Cylindrical  Cases. 

«l  These  are  of  various  kinds,  and  require  some  dif- 
ferences  in  the  management,  while  they  all  demand 
considerable  attention.  The  cases  for  small  spiral  or 
firevheels  as  they  are  called,  must  be  made  by  rolling 
the  paper  round  a  wire,  which  ia  slightly  greased  or 
soaped.  Two  or  three  turns  of  paper,  according  to  its 
strength,  are  sufficient  for  these,  as  if  they  are  too 
thick,  they  will  either  break  in  the  turning  or  burst  in 
the  firing.  The  last  turns  must  be  nested,  but  with 
ss  thin  and  little  paste  as  possible,  for  the  same  rea- 
sons, and  the  paper  ought  to  be  parallel,  so  that  the 
esse  throughout  may  be  of  an  equal  thickness.  The 
sates  for  leaders  to  conduct  quick  match  must  be  made 
in  the  same  way;  but  the  paper  for  these  should  be  of 
a  much  thicker  quality,  that  it  may  bear  rough  handling 
and  bendinav  as  wefi.  as  the  paint  with  which  these 
mast  generally  be  covered.  In  die  wheel  cases,  lengths 
from  fifteen  to  eighteen  inches  are  sufficient;  but  those 
for  leaders  may  be  made  of  all  imaginable  lengths,  as 
they  are  required  for  so  many  different  purposes. 

In  making  rocket  or  other  cases  that  are  required  to 
fit  closely  in  the  moulds,  it  is  proper  t*  ascertain  first 
by  trial  what  length  of  paper  ia  necessary  to  make  the 
tsse  of  the  requisite  tUclmess.  Thus  all  risk  of  waste 
(tenor  is  avoided*  wJitehisimportantwhcn  thereia 
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much  work  to  be  done.  The  paper  is  then  to  be  cut  tyroterK 
to  the  requisite  size,  taking  care  to  have  it  a  little  too  n?* 
large  in  that  direction  which  corresponds  to  thedia-  ^ 
meter  of  the  case,  that  there  may  be  an  allowance  for 
that  irregularity  at  the  ends  which  is  unavoidable  in 
rolling.  At  one  of  the  other  sides  which  correspond 
to  the  length  of  the  case,  the  paper  must  be  .carefully  . 
cut  at  right  angles ;  that  when  it  is  rolled,  the  line 
within  may  be  parallel  to  the  axis,  without  which  the 
rammer  may  lay  hold  of  the  edge,  and  force  it  down 
in  driving.  This  is  an  accident  carefully  to  be  avoid- 
ed, as  it  may  spoil  the  effect  of  a  fire  work. altogether,; 
On  the  opposite  side  of  the  paper,  the  cut  is  made 
oblique  at  an  angle  of  ten  or  twelve  degrees ;  so  that, 
when  rolled  up,  the  edge  forms  a  spiral  round  the  case 
of  about  one  turn.  The  wider  part  being  placed  at 
the  bottom,  is  secured  by  the  string  which  forms  the 
choak;  and  thus  the-  case  is  tight  at  the  outer  joint, 
and  does  not  unfold  in  driving  or  otherwise.  If  the 
case  is  so. thick  that  more  sheets  of  paper  than  one  are 
neoessary,  all  except  the  last  may  have  both  the  lbngU 
tudinal  sides  parallel. 

In,  making  up  the  cases  a  fiat  smooth  table  is  re« 
quired,  with  a  rolling  board,  which  may  be  about  a  foot 
and  a  half  or  two  feet  broad,  and  which  must  at  any 
rate  exceed  the  length  of  the  case.  It  is  furnished 
above  with  a  handle,  by  which  it  may  be  easily  held. 
In  pasting  the  paper,  it  is  better  that  the  last  or  inner- 
most turns  should  remain  dry,  because  if  wetted,  or  if 
any  paste  adheres  to  the  former,  it  will  be  difficult  to 
withdraw  it.  When  pasted  it  is  laid  near  the  edge  of 
the  table,  and  the  former  is  laid  in  it  with  its  handle 
beyond  the  table.  The  case  is  then  rolled  up  as  well 
as  can  be.  done  by  hand,  and  then  it  xniist  be  placed 
under  the  rolling  board.  By  pressing  hard  on  this, 
and  continuing  to  roll  the  case  thus  pasted  on  the  table, 
it  can  be  condensed  to  a  great  degree  of  firmness  ;  but 
care  must  be  taken  always  to  roll  in  one  direction,  or 
if  that  were  reversed,  the  paper  would  be  loosened, 
and  the  case  be  rendered  spungy.  This  operation  ia 
completed  py  the  addition  or  as  much  paper  as  may  be 
necessary  to  bring  it  to  the  requisite  thickness. ' 

Thus  the  cylindrical  case  is  made,  and  the  former 
must  now  be  withdrawn  while  it  is  damp,  as,  if  suffered 
to  remain  till  dry,  the  paper  would  contract  so  much 
as  to  render  that  impossible.  By  fastening  a  looa 
round  the  head  of  the  former,  or  passing  a  pin  through 
it,  a  firm  hold  is  secured  for  it  on  the  table,  and  the 
case  is  then  to  be  taken  off  by  the  hands. 

It  is  now  ready  for  choking  should  it  be  a  rocket, 
or  a  wheel  case.    This  also  must  be  done  while  it  is 
damp ;  and  if  it  has  been  a  dry  rolled  case,  it  is  neces- 
sary that  one  end  should  be  damped  for  this  purpose. 
Small  cases  may  easily  be]  choked  by  the  hand;  but 
for  larger  ones  a  machine  is  necessary.    This  however 
is  very  simple,  and  maybe  attached  to  the  rolling  table. 
Plate  CCCCLXXII.  fig.  4.  At  the  lower  end  of  oneof  the  PjtATE 
legs  of  this,  there  is  a  foot  lever  or  treddle  moving  on  a  ccccuxn. 
hinge.  A  strong  twisted  cord  of  hemp,  or,  what  is  better,  fig.  4. 
of  gut,  is  attached  to  it ;  and,  ascending  up  to  the 
table,  passes  over  a  pulley  which  is  attached  to  it  at 
the  edge.    Beyond  this  it  is  fixed  to  the  table,  so  that 
there  is  an  interval  in  which  the  cases  for  choking  may. 
be  placed..   The  cord  is  sufficiently  loose  when  the 
lever  is  up  to  admit  of  its  making  one  turn  round  the 
case,  and  the  length  is  easily  regulated  where  it  is 
fastened  to  the  table. 

The  former  which  Jiad  been  withdrawn!  for  the  pur. 


r*»- 


230 


PYftOTECttNY. 


Pyrotech-  pose  of  being  assured  that  it  can  come  dot,  must  ftdw 
■**•  be  introduced  again  to  within  about  a  diameter,  or 
somewhat  more,  of  the  extremity  which  it  is  intended 
to  choke.  The  subsidiary  piece  with  its  wire,  which 
iw$s  formerly  mentioned,  is  then  introduced  at  that  end, 
eo  that  half  a  diameter  may  remain  between  it  and  the 
former 9  which  is  occupied  by  the  intermediate  Wire. 
Being  then  placed  within  oneturn  of  thepinchingxord, 
the  lever  is  pressed  down  by  the  foot,  and  the  case  is 
rolled  backwards  and  forwards  through  the  turn  of  the 
cord,  till  the  artist  is  satisfied  that  the  wire  -is  closely 
pinched.  After  this  is  done,  a  piece  of  strong  twine  is 
wound  round  die  furrow  thus  made,  and  secured  by 
three  half  hitches  and  some  paste,  or  pasted  paper  or 
glue.  The  ends  of  the  case  are  then  to  be  cut  smooth 
and  even  while  it  still  lief  on  the  former ;  and  that 
near  the  choke  is  to  be  cut  in  such  a  manner,  that  it 
may  have  a  hemispherical  cup  exactly  equal 'to  half  a 
diameter  of  the  interior.  The  former  and  its  piece 
may  then  be  withdrawn,  that  the  artist  may  be  satis* 
fied  that  the  first  of  these  is  still  loose,  and  the  wet  case 
is  then  to  be  introduced  into  the  driving  mould  on  the 
nipple  only.  By  then  restoring  the  former,  and  giving 
two  or  three  slight  blows  to  it,  the  mouth  of  the  case  is 
rendered  smooth  and  even*  The  spindle  must  then  be 
passed  through  for  the  purpose  of  smoothing  the  vent 
hole,  and  bringing  it  back  to  its  proper  size;  or,  if  it  is 
a  rocket  case,  the  hollow  rammer  *rfd  spindle  may  be 
used  at  once,  to  give  the  whole  of  the  puts  about  the 
nent  their  true  shape  and  size. 

There  are  some  cases,  such  as  those  of  tourbillohs, 
that  require  to  have  both  ends  closed ;  and  it  is  conve- 
nient to  close  one  of  them,  at  least,  in  the  choking  en- 
gine. This  is  'easily  done  by  introducing  a  plug  of 
damp  pasted  paper,  and  then  pinching  the  choking 
rope  ctose  round  it.  Other  cases,  such  as  portfires, 
Roman  candles,  $c.  that  are  to  fire  from  an  open  mouth, 
may  be  closed  at  the  end  in  the  same  manner,  as  may 
the  cases  for  crackers  and  serpents.  Such  ends  in  the 
larger  works  may  be  still  farther  secured  by  a  coating 
of  clay  driven  on  them  within. 

The  cases  for  illumination  lights,  or  speckies,  are 
made  of  thin  paper,  rolled  on  formers,  of  diameters  va- 
rying from  two  to  five-eighths  of  an  inch,  and  their 
lengths  <vary  from  two  to  six  inches.  These  also  are 
pinehed  close  at  one  end.  SUch  cases  only  require 
three  or  four -rounds  of  paper,  and  the  last  one,  at  least, 
should  be  pasted. 

Portfire  cases,  as  well  for  lighting  fireworks  as  for 
military  service,  must  be  made  strong  with  pasted  pa- 
per, and  the  interior  diameter,  or  that  of  the  compost 
tion,  may  be  about  half  an  inch.  The  exterior  one  is 
about  six-eighths,  and  these  cases  must  be  from  twenty 
inches  to  two  feet  in  length.  The  length  of  cases  for 
rockets,  according  to  their  -several  diameters,  will  be 
found  hereafter  in  the  table  of  proportions  for  these ; 
and,  with  respect  to  other  fires,  they  will  be  more  con- 
veniently mentioned  when  these  fireworks  come  under 
.review. 

It  is  sometimes  convenient  and  ornamental  that  the 
cases  of  some  fireworks  should  burn  or  Dame  with  the 
fire;  in  others  it  produces  a  bad  effect,  or  is  hurtful. 
In  the  fire  wheels  it  adds  to  the  ornament,  by  produc- 
ing or  increasing  the  interior  white  flame.  In  speckies 
it  is  injurious,  because  the  colour  of  the  -flame  of  the 
paper  interferes  with  that  of  the  composition.  In  this 
case,  the  paper  should  be  impregnated  with  alum,  by 
which  ita  flaming  is  prevented ;  and  this  is  easily  done 
I  y  soaking  it  in  a  saturated  solution  of  that  salt 
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On  (he  General  Principles  of  Composition  for  Firework. 

'  It  will  conduce  to  perspicuity  to  point  out  the  gent* 
ral  principles  of  the  compositions  which  -are  used  in 
fireworks,  as  it  -will  also  enable  us  hereafter  to  class 
them,  in  a  great  degree,  in  a  certain  order,  according  to  u 
their  affinities  and  objects ,-  and  thus  to  clear  our  essay, £l 
not  only  from  the  confusion  that  exists  in  all  the  com* 
mop  books  on  pyrotechny,  but  of  many  superfluous  and 
absurd  receipts  and  repetitions  of  the  same  compoextieo 
under  different  names,  in  which  they  all  abound. 

There  are  four  principal  objects  in  all  the  composi- 
tions of  fireworks, -under  which  some  varieties  are  in- 
eluded,  and  some  of  which  are  also  necessarily  com- 
bined. The  simplestrequisite  in  these  is  explosion,  or 
the  mere  temporary  blast,  designed  either  for  noise,  or 
for  the  purpose  of  throwing  burning  bodies  to  a  dis- 
tance, or/ lastly,  for  conducting  <fire  trom  one  place  to 
another,  through  the  parts  of  a  simple  or  •complicated 
piece.  For  all  these  purposes,  the  only  composition  is 
common  gunpowder,  either  entire  or  mealed,  according 
to  the  particular  object  that  it  is  intended  for. 

Next  to  this  are  those  compositions  which  are  re- 
quired to  produce  motion,  on  the  principle  of  recoil 
and  not  of  projection,  where  the  piece,  instead  of  the 
ball,  if  we  may  use  such  an  expression,  is  to  be  fired 
away.  The  sky-rocket  is  the  first  -of  these  in  which 
the  object  is  to  produce  the  greatest  possible  recoil,  con- 
sistently with  the  safety  of  the  piece  itself ;  since,  if 
the  charge  were  teTgo  beyond  this  point,  it  would 
burst  In  the  same  class  are  serpents,  together  with 
tourbillons,  and  the  whole  tribe  of  wheels,  of  whatever 
construction  these  may  be.  For  such  works  force  is 
required,  although  fn  different  degrees,  slid  therefore, 
the  compositions  approximate  in  their  nature  to  gun- 
powder. In  all  of  them,  the  basis  is  aixtixture  of  salt- 
petre, sulphur,  and  charcoal ;  and/  as  far  as  mere  mo- 
tion is  concerned,  the  objects  are  to  be  obtained  by 
this  species  of  composition  alone.  Where  the  motion 
is  required  to  be  most  rapid,  as  in  sky-rockets  and 
line-rockets,  the  proportions  of  the  ingredients  must 
approach  nearest  to  those  used  for  gunpowder ;  where 
less  so,  as  in  some  wheels,  and  other  similar  move- 
ments, there  the  proportions  depart  more  from  that 
This  is  done  by  increasing  the  quantities  of  the  sulphur 
and  the  charcoal,  or  what  is  the  same  thing,  by  dimi- 
nishing the  proportion  of  nitre.  At  the  same  time,  the 
appearance  of  the  fire  may  be  altered  while  the  force 
continues  the  same ;  as  if,  while  the  proportion  of  nitre 
remains  the  same,  the  sulphur  chiefly  is  increased,  the 
effect  will  be  to  produce  more  flame;  but  if,  on  the 
contrary,  it  is  the  charcoal  which  is  augmented,  red 
sparks  wilt  predominate. 

But,  without  materially  changing  the  proportions  of 
these  ingredients  as  used  in  gunpowder,  the  force  of 
explosion  may  be  diminished  by  using  an  imperfect 
mixture.  Hence,  when  these  three  ingredients  are 
merely  mixed  in  the  way  practised  l>y  artificers  in  fire- 
works, instead  of  being  ground  together"  in  the  powder 
mill,  they  will  produce  only  a  manageable  recoil,  when, 
if  they  had  been  more  perfectly  united,  they  would 
have  exploded.  In  the  same  manner,  the  mere  act  of 
condensation,  by  driving,  will  cause  even  the  most 
perfect  gunpowder  composition  to  burn  slowly. 
Coarseness  of  ingredients  and  irtperfect  mixture  pro- 
duce also,  in  these  cases;  another  advantage ;  as  the 
charcoal,  whjch  would  *  otherwise  •  give  nothing  but 
flame,  gives  rise,  in  consequence  of  its  imperfect  pairs- 
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»•  rixattoito  a  torrent  of  sparks*  produririg' one  of  the 
,  omamenUl  effects  which  are  desired  in  fireworks.     It 

**  is  plain,  therefore,  that  the  ingredients  of  gunpowder, 
which  form  the  basis  of  all  fireworks,  are  moderated  in 
violence  so  as  to  answer  the.  desired  end,  of  a  control- 
lable force,  by  three  method*:  imperfect  proportions, 
imperfect  pulverization,  or  mixture,  and  hard  driving. 
Thus,  any  one  of  these  can,  in  some  measure,  be  made 
to  compensate  the  want  of  the  other  two,  and,  conse- 
quently, the  same  effects  are  to  be  produced  by  compo- 
sitions of  different  proportions,  or  different  ones  by 
compositions  of  the  same  nature.  As  ornament  in 
the  appearance  of  the  fire  is,  in  most  of  these  cases,  no 
less  important  than  force,  so  the  fundamental  comnosi- 
tion  is  modified  for  that  end  by  various  additions. 
These  we  shall  consider  now,  in  describing  the  compo- 
sitions of  which  the  sole  purpose  is  ornament,  or  in 
which  forcois,  at  least,  only. a<  secondary  consideration. 
There  can  be  but  two  modes  of  ornamental  fire, 
namely,  flame  and  sparks,  however  these  may  be  vari- 
ed and  combined, .  whether  as  to  colour,  ox  quality,  or 
Suantity,  or  mixture,  or  alternation!  or,  according  to 
ieir  mechanical  disposition  in  various,  kinds  of  work. 
A  separate  management  of  the  composition  is  required 
for  each  of  these* 

In  compositions  which  are  merely  to  flame,  slowness 
of  burning  is  necessary,  and  all  sparks  are  excluded, 
as  purity  o£  ^colour,  steadiness,  and  duration,  are  the 
principal  object*.  -  Hence  the  basis  of  all  these  compo- 
sitions must  exclude  charcoal- as  far  as  it  is  possible  to 
do  without  it,  and  the  mixtures  must  also  be  as  minute 
and  intimate  as  can  be  effected.  •  Thus,  wherever  char- 
coal is  necessary,  it  is  introduced  in  the  form  of  mealed 
powder,  as  it  is  there  so  fine  as  to  yield  no.  sparks, 
while  the  requisite  degree  of  feebleness  or  dilution  is 
obtained  by  diminishing  the  dose  of  nitre.  Such  is 
the  general  basis  of  all  compositions  merely  luminous, 
whether  in,  the  shape  of  cases  or  stars ;  and  to.  it  the 
several  ingredients  intended  to  modify  the  colours  of 
the  flame  are  edded.  All  of  these  must  also  be  most 
finely  powdered  and  intimately  mixed,  as  it  is  only  in 
this  manner  that  steadiness  and  clearness  of  flame  can 
he  produced. 

In  compositions  that  are  intended  to  sparkle,  the  or* 
dinary  .mixture  used  for  recoil  forms  the  basis.  Even 
this  msy  be  rendered  sufficiently  brilliant  by  increasing 
the  charcoal*  and  using  it  in  the  state  of  a  coarse  pow- 
der; but  it  is  also  modified  by  the  addition  of  other 
sparkling  substances,  and  principally  of  iron.  As  this 
ingredient  ia  extremely  brilliant  in  its  effect,  it  may  also 
be  united  to  the  simpler  bases  intended  for  naming 
compositions;  by  which  means  its  peculiar  effects  are 
obtained  in  a  state  of  purity.  It  is  so  easy,  to  under- 
stand how  these  different  kinds  of  composition  may  be 
united  or  alternated,  that  it  is  almost  superfluous  to 
mention  it.  Yet.  we  may  give  one  instance  as  an  illus- 
tration, by  saying,  that  if  iron  be  mixed  with  the  anti- 
moniai  composition  for  a  blue  flame,  the  result  will  be 
a  firework  discharging  a  blue  flame,  accompanied  by 
brilliant  white  sparks- 

Oflhe  General  Mechanical  Arrangement  of  FireworkM. 

P-  Tux  mere  fires,  of  works  in  Pyrotechny  being  thus 
lm  limited  in  point  of  variety,  it  is  chiefly  by  their  mecha- 
.  nical  arrangements  and  combinations  that,  all  their 
r  splendid  effects  are  produced.  In  some  cases  these 
«.  irrangementa  are.  simple  and  inherent  in  the  very  na- 
ture, of  the  firework;  in  others  they  are  complicated  in 
various,  modes,  so  that,  there  is  scarcely  any  end  to  the 


varieties  which  an  ingenious  artist  can  produce.    As  it  Pvrotach 
would  be  impossible  within  the  limits  of  our  article,  to  ,    n? 
describe  even  a  small  part  of  the  arrangements  of  which  ' 
they  are  susceptible,  we  shall  here  give  a  sketch  of  tbe 
general  principles  by  which  they  are  guided,  so  that 

.an  artist  of  any  resource  will  be  able  to  produce  new 
effects  without  difficulty.  Hereafter,  the  few  varieties 
which  we  shall  select  for  consideration  will  serve  for 
examples  of  what  may  be  done  in  this*  department  of 
the  art ;  and  on  which,  after  such  general  remarks  and 
examples,  it  would  be  as  little  necessary  to  enlarge  as  it 
would  be  to  us  impossible. 
The  leading  distinction- among  fireworks  is  between 

.those  which  are  characterised  by  rest,  and  those  to  which 
motion  is  essential.  In  the  former,  the  effect  depends  sole- 
ly on  the  quantity,the  shape,  and  the  colours  of  the  fire, 
if  they  are  simple,  and  on  the  various  ways  in.  which 
that  is  directed  and  combined  in  compound  and  com* 
plicated  works.  Gerbes,  which  throw  out  a  sparkling 
tire,  offer  a  good  example  of  the  simpler  kinds,  which 
are  indeed  rarely  used  in  this  manner,  without  being 
at  least  relieved  by  others,  if  not  united  and  intermixed 
with  them.  It  is  evident,  however,  that  innumerable 
varieties  may  be  produced,  merely  by  the  combination 
and  disposition  of  the  simplest  fireworks.  Thus,  for 
example,  a  bright  star  may  be  made  by  five  or  six 
small  naming  lights,  or  speckle*,  radiating  from  a  cenr 
tre.  In  greater  number,  many  such  stars  may  be.  dis- 
posed in  various  forms,,  either  alone,  or  ia  combination 
with  other  bodies.  When  in  still  greater  numbers,  such 
illumination  lights  may  be  arranged  in  lines,  or  crosses, 

.  or  circles,  or  triangles,  or.  in  any  other  figures,  and 

.those  also  may  be  intermixed  in  various  ways.  -Be- 
coming more  compounded  still,  they  may  serve  to  de- 
fine the  architectural  lines  of.  a  pyrotechnic  building, 
the  other,  ornaments  of  which  may  exhibit  all  the  varir 
eties  of  fire  of  wJiich  the  art  is  susceptible.  Lastly, 
that  we  may  not  dwell  unnecessarily  on  this  subject,, 
they  may  be  disposed  in  the  form  of  letters,  so  as  to 
express  the  names  of  individuals,  or  any  sentence  con- 
nected wi{h  the  particular,  object  of  the  firework  which 

.is  displayed. 

The  length  and  form  of  the  torrent  of  fire  in  all  the 
sparkling  compositions,  render  the  possible  combina- 
tions of  these  still  more  numerous  and  various.  Effects 
may  be  produced  tyy  this  intersection  in  this  case,  which 
could  not  in  the  former;  as  there  also  may  by  the 
mere  quantity  of  the  tire.  To  put  a  few  of  the  moat 
obvious  instances;  If  a  number  of  these  are  disposed 
in  a  circle,  they  may  form  a  biasing  star,  or  sun ;  and 
by  again  combining  two  such  circles,. the  one  of  which 
is  of  larger  dimensions  than  the  other  on  the  same  cen- 
tre, an  effect  still  more  splendid  may  be  obtained. 
Three  such  fires  properly  dispersed  may  be  made  to  re- 
present a  plume  of  feathers ;  four  may  be  caused  to 
produce  a  cross  of  fire.  Such  fires  may  also  radiate 
inwards  as  well  as  outwards,, or  they  may.be  disposed 
so  aa  to.produce  a -pyramid,  or  a  cascade  ;  or  they  may 
cross  or  intersect  each .  other  from  the  angles  of  tri- 
angles, or  squares,  or  hexagons,  or  any  other  geome- 
trical figures ;  and  in  these  ways  the  fires  may  be 
directed  outwards  or  inwards,  or  in  both .  modes  at 
once.  Different  sizes. may  also  be  combined  together 
in  various  figures ;  but  it  would  be  endless  to  describe 
all  these  possibilities,  which  may  be  safely  trusted  jn 

t  general  to  the  taste  and  resources  of.  the  artist.  We 
subjoin  a  few  figures  in  the  plates  by  which  a  gene- 
ral notion  of.  their  construction  end  effects  may-  be 

_  formed* 
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In  die  next  place,  the  flaminr  and  the  sparkling 
lights  may  be  combined  in  an  endless  variety  of  ways* 
The  very  same  case  may  alternately  throw  out  both 
the  kinds  of  fire.  Or  the  angles  of  a  sparkling  tri- 
angle, or  of  a  square,  or  else  the  centres  of  these 
figures,  may  be  occupied  by  coloured  stars,  or  their 
sides  may  be  dotted  with  such  lights;  or  alternations 
of  figures  of  lights  with  figures  of  sparkHng  fire  may 
be  adopted.  Thus,  for  example,  the  centre  of  a  sun 
may  be  filled  with  a  blaze  of  lights,  while  its  margin 
Tadiates  with  sparks ;  or  else  it  may  commence  with 
one  species,  and  terminate  with  another. '  But,  for  the 
same  reasons,  we  need  not  attempt  to  describe  varie- 
ties which  only  become  more  numerous  as  they  be* 
come  more  complicated.  We  must  refer  to  the  plates, 
and  to  our  future  examples,  for  a  few  such  specimens 
as  may  serve  to  illustrate  this  part  of  the  subject,  trust- 
ing to  the  artist's  ingenuity  for  conceiving  farther 
what  we  may  not  find  room  to  describe. 

The  varieties  of  moving  fireworks  is  much  greater 
than  that  of  fixed,  abstractedly  considered ;  yet  these 
are  not  susceptible  of  so  many  distinct  and  compli- 
cated combinations.  As  the  most  simple  case,  we  mav 
mention  that  of  burning  bodies  projected  into  the  air 
by  explosions,  such  as  stars,  serpents,  &c.  whether  out 
of  rockets,  or  shells,  or  from  Roman  candles.  The 
sky-rocket  is  the  chief  of  those  which  act  by  their 
own  force  of  recoil,  and  the  varieties  of  which  it  is 
susceptible  will  be  described  when  we  come  to  treat 
of  that  firework.  On  a  similar  principle,  line  rockets 
and  water  rockets  produce  their  particular  effects :  the 
principle  of  recoil  being  modified  by  the  particular 
kind  of  restraint  to  which  they  are  subjected.  In  the 
tourbillon,  the  recoil  of  a  wheel,  or  that  of  revolution, 
is  combined  with  that  of  motion  in  a  straight  line, 
*and  thus  the  very  striking  effects  of  this  simple  fire- 
work are  produced. 

But  the  most  various  effects  of  recoil  in  fireworks 
are  produced,  by  restraining  that  force  within  circles, 
and  nence  arises  the  great  varieties  of  wheel  movements. 
The  spiral,  orpin  wheel,  is  a  familiar,  but  not  the  most 
simple  case  .of  circular  recoil.  By  suspending  a  simple 
cylinder  on  a  pm  passing  transversely  through  its  own 
centre,  and  using  lateral  instead  of  direct  apertures,  a 
revolving  recoil  is  caused,  and  hence  arises  a  circle  of 
fire  or  a  wheel.  But  in  works' of  this  nature,  which 
are  required  to  burn  longer,  it  becomes  necessary  to 
form  larger  circles  than  can  be  produced  from  one  case. 
Thus  many  of  these  are  disposed  round  the  margin  of  a 
wheel,  or,  what  is  the  same  thing,  on  radii  proceeding 
from  a  centre,  suspended  on  an  axle  in  the  same  man- 
ner as  a  carriage  wheel.  This  is  the  common  Cathe- 
rine wheel  as  it  is  called ;  and  according  to  the  desired 
length  of  time  in  burning,  the  cases  may  consist  of  any 
number  from  two  upwards,  the  effects  being  altered  in 
appearance  by  placing  these  at  greater  or  less  distances 
from  the  centre.  At  very  small  distances,  and  with 
great  velocity,  a  continuous  circle  of  fire  may  be  pro- 
duced ;  at  much  larger  ones,  the  form  described  by  this 
is  of  a  very  different  nature. 

The  simple  circular  recoil  may  be  modified  as  to  its 
effects,  by  disposing  the  fireworks  in  an  angle  not  co- 
inciding with  the  plane  of  the  wheel,  or  radii,  an  which 
they  lire  to  revolve.  Thus  the  effort  is  much  diminish- 
ed according  to  the  resolution  of  forces,  but  the  figure 
nf  the  fire  becomes  entirely  different.  Such  wheels  as 
this  are  commonly  disposed  on  vertical  instead  of  ho- 
rizontal axes ;  and  they  are  susceptible  of  still  further 
changes  of  appearance,  by  alternately  reversing  die 


mouths  of  the  fireworks,  so  (hat  the  stream  of  fire  tasy 
be  directed  in  an  alternating  manner  obliquely  up. 
wards  and  downwards. 

Combinations  of  circular  recoil  motions  are  also  mi. 
nsged  so  aato  produce  very  entertaining  effects.  Thai 
if  the  radii  of  the  larger  wheel  are  causedto  carry  null. 
er  ones,  it  is  plain  that  a  very  compound  path  ofltgfct 
will  be  produced  by  the  latter,  resembling  exactly  that 
path  which  the  moon  performs  round  the  earth ;  the 
principal  circle  including  smaller  ones,  which  man 
forwards  along  an  orbit  concentric  to  the  first  Other 
simple  combinations  of  single  Wheels  are  also  easy;  bat 
we  shall  only  here  further  mention,  that  in  which  two, 
either  of  different  "sixes  or  the  same,  are  caused  to  re- 
volve in  opposite  directions  in  a  common  centre.  The 
effects  of  these  movements  are  very  lively  and  bril- 
liant 

As  in  all  such  simple  wheels  the  power  is  wider* 
to  carry  a  considerable  weight  round,  if  the  centres  be 
carefully  made,  it  is  easy  to  attach  to  different  parts  of 
them  burning  fireworks  of  different  kinds,  which  hive 
*  not  tn  themselves  any  moving  force ;  notwithstanding 
which,  they  can  be  made  to  produce  circles  as  if  they 
had  a  power  of  their  own.  Thus  also,  either  the  esses 
of  the  wheels,  themselves,  or  others  connected  with  the 
movement,  may  be  caused  to  project  stars  ;  and  in  this 
way  also  varieties  are  produced. 

As  we  need  not,  however,  enter  now  into  any  mere  of 
these  general  details  respecting  the  attainable  variety  to 
simple  combinations,  we  must  proceed  to  notice  the 
general  principles  on  which  the  more  complicated  foe- 
works  of  these  kinds  are  made.  In  these,  different 
kinds  of  the  simpler  forms,  or  of  the  first  order  of  com* 
binations,  are  caused  to  act  in  succession,  or  together; 
and  thus  the  further  we  proceed  in  combining,  the  more 
numerous  da  the  Varieties  become.  Thus  moveable 
and  fixed  works  of  all  kinds  may  be  united  to  an  ex- 
tent which  is  only  limited  by  the  sise,  and  weight,  and 
bulk  of  the  machinery,  and  by  the  expence.  A  very 
few  hints  on  the  most  general  parts  of  this  subject  may 
be  useful 

If  a  complicated  succession  consists  of  fixed  pieces 
only,  they  may  be  so  managed  as  to  fire  each  other, 
without  any  further  intervention  of  the  operator  than 
the  first  lighting.  This  is  done  by  a  proper  disposi- 
tion of  the  leaders,  on  which  the  operator  must  cak* 
late  according  to  his  views.  The  communicating  lead- 
er, of  course,  extends  from  the  end  of  that  which  hat 
been  burnt  out,  to  the  commencement  of  the  one  that 
is  intended  to  follow.  If  many  and  distant  ones,  as  in 
the  case  of  extensive  groups  of  illuminating  lights,  ate 
to  be  fired  so  as  to  burn  together,  it  may  become  requi- 
site to  have  more  leaders  than  one  from  the  same  point 
to  different  ones,  otherwise  such  works  may  light  in  s 
slow  succession  instead  of  simultaneously;  in  conse- 
quence of  which,  not  only  the  first  effect  will  bean* 
pleasant,  but  the  terminations  will  be  more  so,  as  they 
will  die  out  in  succession,  instead  of  expiring  altogether. 
Such  leaders  must  be  so  firmly  fixed,  as  to  insure  thets 
against  being  displaced  by  any  explosion  from  the 
works  that  have  burnt  out;  and  in  cases  of  large  and 
expensive  complications,  it  is  prudent  to  have  a  apart 
conductor,  known  to  the  operator,  so  that  he  may  be 
able  to  light  it  by  means  of  his  port-fire,  should  the  ex- 
pected communication  fail.  In  very  complicated  ma- 
chines, such  as  architectural  firewoncs  of  grfett  extent, 
it  becomes  impossible  to  produce,  or  unsafe  to  tmst, 
the  communications  to  a  continuous  set  of  leaders ;  and 
proper  ones  must  therefore  be  provided  in  difatnt 
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pice,  that 


may  himself  tight  then*  when  the    is  less  felt.    The  centres  should  be  at  least  two  inches  Pyfotech- 


proper  time  n  arrived.  deep  where  they  receive  the  axis,  to  prevent  any  irre- 

*  Now  as  fire  can  be  conducted  from  one  taxed  piece  gular  motion  ;  made  of  polished  metal,  well  greased, 
to  another,  so  it  may  from  fixed  to  moveable  ones  and  with  a  true  axis.  The  axis  may  be  either  fixed  into 
through  any  mode  of  succession  tjiat  may  be  requisite,  the  supporting  post  by  means  of  a  screw ;  or,  what  is 
The  leader  from  the  last  fixed  piece  may,  for  example,  better,  may  be  Kept  there  ready,  and  the  wheel  put  on 
be  attached  to  the  first  case  m  a  wheel.  To  this  it  it,  and  screwed  by  a  linch  pin  or  a  nut.  For  the  smaller 
most  be  fixed  in  such  a  manner,  that  the  first  lighting  classes  of  single  cased  or  spiral  wheels,  a  sufficient  centre 
of  the  wheel  may  burn  and  separate  the  connection  by  maybe  obtained  through  driven  clay  or  wood,  pro- 
which  the  wheel  was  kept  steady  in  its  place.  This  is  vided  it  be  well  greased,  and  the  pins  that  are  to  serve 
easily  managed  by  means  of  cotton  quick-match,  which  fbr  axes  are  best  made  of  brass  or  iron,  in  the  form  of 
is  sufficiently  strong  to  support  any  thing  very  firmly;  a  thumb  screw,  with  a  flat  cutting  thread,  so  that  they, 
but  which  is  burnt  and  detached  in  an  instant.  But  may  be  easily  fixed  in  the  wood  and  withdrawn  to  be 
it  is  not  possible  to  communicate  from  moving  to  fixed  preserved  when  no  longer  £f  use.  These  general  rules 
pieces,  as  is  easily  understood.  A  separate  leader  will  direct  the  artist  for  the  management  of  all  the  va- 
»  therefore  required  for  all' these  communications,  rieties  of  wheel  movements  where  their  own  force  is 
which  is  carried  away  out  of  the  risk  of  casual  fire,  and  trusted  to  for  the  motions. 

brought  under  the  command  of  the  artist  who  directs       But  where  wheels  are  of  very  large  diameters,  or  the 

the  work.  circle  of  fire  is  meant  to  be  wide,  or  when'  from  the 

„  ,.    , .  „  ,  m  cases  being  disposed  in  an  oblique  manner,  the  velocity 

Of  Machinery,  Frames,  and  Transparencies.  ig  80  much  diminished  that  the  effect  arising  from  their 

B.    Although  many  of  the  motions  of  fireworks  can  be  revolution  is  injured,  it  Becomes  necessary  to  call  in 

*,  produced  by  their  own  powers  of  recoil,  there  are  many  the  aid  of  the  mechanical  powers,  and  to  apply  revolv* 

*  cases  where  it  is  convenient,  or  even  necessary,  to  have  ing  forces  to  them.  This  also  is  necessary  in  the  use  of 
recourse  to  mechanical  powers ;  sometimes  to  accelerate  illuminated  revolving  cones  or 'globes,  or  in  the  coun« 
these,  and  thus  produce  more  perfect  effects,  and  some-  termovements  of  suns  and  other  complicated  figures, 
times  for  the  purpose  of  causing  movements  that  could  as  well  as  in  all  those  works  where  it  is  necessary  to 
not  be  made  by  the  fireworks  themselves.  The  fram-  give  motion  to  transparent  paintings.  The  means  of 
mgs  and  supports  for  fireworks  also  require  someatten-  doing  all  this,  which  may  be  varied  in  an  infinitude  of 
tion  to  render  them  as  little  cumbrous  as  possible,  and  ways,  both  as  it  relates  to  the  direction  and  the  velo- 
st  the  same  time  as  firm  as  is  necessary  to  bear  the  city,  cannot  be  too  simple ;  and  it  is  also  proper  that 
shock's  to  which  they  are  subjected  from  recoils  and  they  should  be  concealed  from  the  spectators,  who  are 
explosions ;  while  it  is  also  requisite  that  every  thing  apt  to  undervalue  a  firework  that  does  not  seem  en* 
should  be  done  in  the  most  economical  manner.  dowed  with  the  property  of  self-motion.    It  is,  how- 

For  single  rockets,  vertical  frames  or  poles  are  re*  ever,  unnecessary  to  describe  matters  so  simple  as  * 

quirite  ;  but  we  have  described  these  more  particularly  toothed  wheel  and  pinion  or  screw,  which,  disposed 

in  our  directions  for  firing  this  class  of  fireworks.    But  in  various  ways,  may  be  made  to  produce  any  effects, 

when  flights  are  to  be  discharged  together,  it  is  neces-  whether  as  to  direction  or  velocity.    By  using  the 

s&ry  to  have  a  different  apparatus..   This  is  usually  pinion  at  45°,  the  horizontal  and  vertical  directions  may 

constructed  of  successive  shelves  in  which  they  are  be  combined,  or  the  one  substituted  for  the  other,    if 

placed  in  alternate  order,  so  that  the  sticks  may  stand  the  work  is  of  such  a  nature,  as  happens  in  architect 

dear  of  each  other;  the  whole  forming  a  pyramid,  tural  fireworks,  as  to  conceal  the  operator,  this  maehin- 


ny. 


A  cheaper  and  more  convenient  apparatus,  nowever, 
fbr  this  purpose  is  formed  by  making  two  wide  shelves, 
each  perforated  with  holes,  exactly  corresponding  to 
each  other,  sufficient  to  admit  the  sticks,  and  to  support 


ery  may  be  turned  by  hand ;  if  otherwise,  a  weight 
running  over  a  pulley  is  easily  applied  to  a  wheel  or 
crank  for  that  purpose.  - 
It  would  be  as  endless  as  it  is  unnecessary  to  describe 


the  mouth  of  the  rockets.    These  should  be  separated    the  various  forms  of  frames  that  may  be  required ;  as 
to  a  distance  of  about  two  feet  from  -each  other,  and    they  must  differ  with  the  objects  of  tne  fireworks ;  and 


framed  in  that  position  by  uprights  at  the  angles,  pro- 
longed to  the  ground;  in  which  they  are  fastened 
firmly,  so  as  tb  Skm  a  kincTof  double  perforated  table. 
The  matches  from  the  whole  being  collected  together 


we  need  not,  therefore,  attempt  to  direct  what  an  artist 
can  be  at  no  loss  in  accomplishing.  But  wherever 
cases  are  to  be  fixed,  whatever  their  natures  may  be, 
proper  sockets  of  metal  should  be  provided  for  receiv- 


they  are  easily  fired ;  and  their  flight  is  directed  by    ing  them,  or  pins  and  hooks  to  which  they  may  be 
die  guide  which  the  position  of  the  two  holes  for  each    fastened.    The  artist  must,  however,  take  care  that  no 


presents. 

The  frames  to  carry  wheels  are  conveniently  made 
of  ash  hoops,  connected  by  spokes  inserted  into  a  nave. 
It  is  aho  proper  that  the  margin  of  the  *  heel,  whether 
it  be  a  circle  or  a  polygon,  which  are  equally  convenient, 
should  be  of  considerable  weight.  If  well  balanced,  as 
it  ought  to  be,  and  well  centred,  die  motion  is  almost 

anally  free  as  in  a  lighter  wheel ;  while  it  has  the 
vantage  of  acting  like  a  fly,  maintaining  the  impulse 
which  has  been  communicated  to  it  at  first  This  is 
particularly  necessary  to  attend  to ;  because  as  the  cases 
burn  out  in  succession,  the  balance  becomes  injured, 
and  when  the  weight  of  these  is  small  in  proportion  to 
that  of  the  wheel,  their  effect  in  disturbing  its  velocity 

VOL.  XYXX.  VJLRT  J.  r- 


bounce  or  cracker  be  allowed  to  explode  within  a  me- 
tal socket,  on  account  of  the  risk  of  injury  to  die  spec- 
tators. It  must  also  be  recollected,  that  whatever  means 
are  used  for  fixing  these,  although  it  should  even  be 
the  lights  for  figured  illuminations,  they  must  be  firm ; 
as  the  explosions  of  the  leaders  and  primings  might 
otherwise  displace  them,  and  ruin  the  effect  of  the  work. 
Larger  cases  for  gerbes,  Roman  candles,  and  other  fire* 
works,  that  exert  much  strength,  are  best  sedfcred  by 
having  a  metal  ring  with  two  ears,  or  {launches,  which 
may  be  nailed  down  to  the  stands  in  which  they  are> 
to  be  fired. 

Transparencies  form  a  very  essential  part  of  all  fire* 
works  on  the  great  scale,  as  they  are  very  ornamental, 
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Pyroteth.  cover  large  space*,  consolidate  all  into  one  great  massy 
nT*       and  are  very  economical  in  saving  many  burning  fire* 
*~pr  *  ~    works. 

For  these  the  pyrotechnist  most  depend  chiefly  on 
the  painter ;  particularly  when  emblematical  figures 
are  introduced,  or  where  architecture  is  to  be  repre- 
sented. In  works  on  this  scale,  the  great  mass  of  the 
firework  consists  of  transparent  painting,  and  the  burn- 
ing fires  are  only  its  ornaments,  to  be  lighted  and  re- 
newed in  various  parts  of  the  building  in  succession, 
so  as  to  keep  up  the  effect  for  a  great  length  of  time. 
All  these  paintings  are  executed  on  stout  white  linen, 
such  as  that  used  for  window  blinds,  if  on  a  large  scale, 
and  with  the  same  .kinds  of  oil-colour  diluted  with  tur- 
pentine ;  the  whole  being  rendered  transparent  where 
necessary  by  a  coating  of  drying  oil  or  varnish,  and 
darkened  where  required  by  means  of  black  paint. 
These  paintings  must  be  properly  stretched  on  separate 
frames,  so  that  they  may  be  kept  tight,  and  easily  re* 
placed,  and  taken  away  from  the  greater  framework 
to  which  they  are  attached* 

In  smaller  transparencies,  particularly  where  they 
are  not  likely  tol>e  wanted  again,  or  where  only  some 
temporary  inscription  or  emblem  is  necessary,  paper 
may  be  used  ;  but  it  must  be  strong  enough,  and  pro* 
perly  secured  by  means  of  strings  stretched  tight 
across  it.  In  certain  kinds,  of  wheels,  represent- 
ing suns  and  stars,  transparencies,  may  be  turned  to 
great  account  by  using  more  than  one,  and  commu- 
nicating motion  to  them  by  means  of  the  revolving 
machinery.  Thus,  for  example,  if  one  transparency, 
formed  by  bright  rays,  is  covered  by  another  behind, 
so  calculated  by  its  colouring  as  to  intercept  the  light 
by  fits  while  It  is  revolving,  many  splendid  effects  can 
be  produced. "  In  the  same  manner,  two  or  more  such 
circular  transparencies  may  be  made  to  revolve  in  .dif- 
ferent directions ;  while,  being  painted  with  different 
colours,  a  great  variety  of  showy  appearances  may  be , 
caused  at  a  very  cheap  rate.  But  we  have  not  room 
to  give  designs  or  farther  descriptions  of  these  con- 
trivances ;  while  we  may  refer  for  them  to  books  in 
every  one's  hands,  viz.  Hooper,  or  Button's  Recrea- 
tions, 

As  the  light  of  lamps  is.  not  sufficiently  brilliant  and 
powerful  for  firework  illuminations  of  this  nature,  it  is 
necessary  to  use  the  burning  compounds,  such  as  the 
ftinc  light  and  the  antimonial  light.  The  effects  may. 
also  in  this  way  be  varied  by  adopting  different  colours, 
and  may  be  maintained  as  long  as  is  requisite,  by  dis- 
posing so  many  behind  the  transparency,  that  one  may 
take  fire  before  the  other  is  quite  extinguished. 

Of  Timeing  Firenerks* 

Of  timeing  Every  thing,  m  the  compound  fireworks,  whether 
f  reworks,  burning  together  or  in  succession,  depends  on  accuracy 
in  the  length  of  their  action,  and  in  the  precision  with 
which  the  various  parts  begin,  end,  and  follow  each 
other.  Even  in  the  simplest,  a  defect  in  this  respect 
is  very  disagreeable  to  the  eye ;  and,  in  illuminations, 
the  ornamental  appearance  is  very  much  injured,  unless 
the  lights  all  expire  nearly  at  the  .same  time.  In  the 
same  manner,  it  is  absolutely  necessary  that  one  work 
should  J>e  completely  exhausted  before  another  begins, 
wherever  there  are  mutations  ;  and  that  no  interval  of 
darkness  should  take  place  between  them.  All  these 
objects  are  to  be  obtained  only  by  great  care  in  the 
different  parts,  in  the  composition,  the  driving,  the 
lengths  of  cases,  and  the  priming,  the  quality,  and  the 
fixing  of  the  different  leaders. 


Under  the  head  of  compositions,  we  have  already  r>J 
pointed  out  the  way  in  which  these  are  to  be  managed  "W 
for  this  purpose ;  so  that  we  need  now  say  nothing  **% 
more  on  that  subject  In  filling,  or  driving,  great  care  I 
and  many  attentions  are  necessary ;  as  it  is  here  in  par*  1 
ticular  that  the  fireworks  are  apt  to  become  unequal, 
and  thus,  to  go  wrong.  The  measure  by  which  the 
composition  is  to  be  introduced  should,  in  the  first 
place,  be  a  cylinder,  and  not  a  shovel,  as  is  commonly 
the  case,  as  it  can  always  be  filled  more  accurately  each 
time ;  so  that  the  charge  to  be  driven  shall  be  always 
equal.  Each  diameter  of  case  should  also  have  its  own ' 
measure;  and  these  should  all  be  numbered  to  corre- 
spond with  the  moulds,  by  which  means  all  chance*  of 
errors  from  this  cause  are  avoided.  In  driving,  the 
same  mallet  should  be  used  for  each  aixe  of  case,  and 
these  should  also  have  corresponding  numbers.  The 
workmen  should  also  be  careful  always  to  give  the 
same  number  of  blows ;  and  this  being  regulated  for 
each  class  of  cases,  from  sixteen  upwards  to  sixty,  the 
habit  of  doing  it  steadily  is  easily  acquired.  But  in  all 
larger  works,  a  pHe  engine,  furnished  with  a  tell-tale 
to  keep  the  account,  is  the  only  method  to  be  depended 
on. 

.  Where  there  is  no  such  machine,  all  the  cases  that 
are  intended  to  burn  together  should,  as  much  as  pos- 
sible, be  driven  by  the  same  individual ;  and  as  the 
chief  artist  can  number  each  man's  work,  he  may  class 
the  cases  accordingly;  so  as  to  adopt  those,  of  the 
length  of  burning  of  which  he  is  accurately  informed. 
For  all  things  else  he  must  depend  on  such  calcula- 
tions as  he  may  choose  to  make  respecting  the  perform- 
ance of  his  pieces.  But  a  sample  of  eaci}- kind  should 
be  tried,  and  the  time  of  burning  measured  by  the  se- 
cond's pendulum,  when  it  should  be  marked  on  each 
case;  tnat  so  when  the  works  come  to  be  put  toge- 
ther, the  operator  may  be  quite  sure  of  what  he  is  do* 
,  ing,  and  be  able  to  balance  and  arrange  them  accord-  j 
ingly.  That  accurate  time  is  really,  attainable  in  this  j 
way,  is  very  certain  ;  because  in  military  works,  out 
of  a  thousand  fuses .  perhaps,  where  the  time  is  most  i 
important,  since  the  bursting  and  effect  of  a  shell  are 
entirely  regulated  by  it,  it  will  be  found  that  not  a  sen 
cond  of  difference  takes  place. 

With  respect  to  leaders,  it  is  only  necessary  that     i 
they  should  act  as  quickly  as  possible,  since  no  time 
is  allowed  for  these ;  and  that  point  is  to  be  ensured 
by  .good  quick-match,  and  careful  priming  and  fitting. 

Of  Sky- Rockets* 

We  have  chosen  to  treat  of  this  kind  of  firework  O^j 
first,  not  only  on  «ocount  of  its  beauty,  and  its  univer-  "** 
.  sal  use  in  all  cases,  but  because,  in  detailing  the  mi- 
nute attentions  which  it  peculiarly  requires,  it  will  be 
less  necessary  to  dwell  on  that  subject  in  describing* 
the  construction  of  others;  The  same  precautions  and 
proceedings  in  every  respect,  if  in  a  less  degree,  are 
required  tor  ajl  sorts  of  driven  cases,  whatever  their 
objects  may  be. 

^  We  have,  in  our  table  of  compositions,  given  a  va- 
riety of  those  which  may  be  used  for  sky-rockets,  but 
shall  here  name  that  one  which  is  best  adapted  for 
those  of  a  pound  weight,  where  the  original  materials, 
and  not  mealed  powder,  are  used.  This  consists  of 
nitre  4  lb.,  sulphur  1  lb.,  and  duirooal  1^  lb.  The  me- 
thod of  making  the  cases,  and  the  construction  of  the 
moulds  and  rammers,  having  already  been  described* 
it  is  unnecessary  to  notice  them  again. 

The  measure  used^  in  introducing  the  compositioo 


pyrotechny; 
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b*  must  be  so  large,  that  when  that  is  in  the  case  it  wilt 
raise  the  hammer  one-half  of  the  interior  diameter,  so 

w  that  a  separate  measure  is  .required  for  each  siae  of 
rockets.  It  must  be  provided  with  a  handle,  and  be 
so  constructed  as  to  enter  entirely  into  the  case,  that 
no  composition  may  be  lost,  aa  every  thing  in  the  ac- 
curacy .of  the  performance  depends  on  these  minute 
attentions.  In  driving,  it  is  necessary  6ret  to  give  a 
few  gentle  blows,  that  the  composition  may  be  con- 
densed before  much  force  is  used ;  as  otherwise  the 
condensation  of  the  air  would  blow  it  out;  and  the  I 
-workman  must  also  take  care  to  turn  the  rammer,  and 
to  ease  it  in  the  case  before  every. blow,  to  prevent  it 
from  being  jammed  by  the  materials  mounting  up  be- 
tween it  and  the  aides  of  the  tube.  The  same  num. 
her  of  Mows,  and  with  the  same  mallet  and  force, 
mast  be  given  to  each  ladle-fall  of  the.  composition ; 
as  these  are  essential  to  a  correct  performance.  In 
the  smaller,  or  in.those  which  reach  from  two  to  four 
ounces,  sixteen*  strokes  are.  sufficient ;  a  rocket  of  one 
pound  will  require  thirty;  of  two  pounds,  forty;  of 
four,  fifty ;  and  of  six,  sixty.  But  beyond  two  pounds, 
we  must  remark,  the  force  of  a  man's  arm  is  scarcely 

.  available,  and  it  becomes  necessary,. as  in  the  military 
iron  rockets,  hereafter  mentioned,  to  adopt  the  pile 
engine.  We  already  remarked,  that  the  rammers  re* 
quire  to  be  changed  as  the  composition  advances, 
.  When  the  vocket  is  filled  to  the  top  of  the  spindle, 
the  quantity  of  a  whole  diameter  in  depth  must  then 
be  added,  in  the  same  manner,  by  means  of  the  short 
solid  rammer,  when  the  composition  is  completed. 
Above  this  must  be  rammed  one-third  of  a  diameter 
of  clay,  which  being  afterwards  perforated  by  a  small 
gimlet,  a  communication  is  made  between  the  rocket 
and  its  head.  % 

The  sky-rocket,  thus  far  completed,  must  measure, 
from  the  choke,  five  diameters  and  a  quarter,  and  the 
cases  must  then  be  cut  to  that  length.    The  head  is 

•  then  to  be  fixed  on.  Where  it  is  judged  essential  to 
have  the  highest  flight,  its  diameter  should  not  ex- 
ceed that  of  the  rocket,  farther  than  the  requisite 
thickness  of  its  case  demands,  -  But  as  in  this  way  it 

n.  can  contain  but  a  small  quantity  of  stars,  or  ornament, 
of  any  kind,  it  is  usually  made  larger,  and  so  as  to  ex- 
ceed the  exterior  diameter  of  the.  case  by  a  .quarter  of 
an  inch  all  round,  for  diameters  of  an  inch.  Tne  height 
is  in  this  ease  near  two  inches,  and  in  all  other  sixes 
the  same  proportions  are  preserved.  This  case  or  head 
is  made  slender,  of  two  pr  .three  turns  of  paper  at  most, 
as  it  is  sufficiently  strong  if  it  will  bear  the  ordinary 
rough  usage  of  packing  and  carrying;  and  it  is  sur- 
mounted by  a  paper  cone  of  the  same  strength,  which, 
for  the  same  dimension^,  is  an  inch  and  three  quarters 
in  length.  If  the  head  is  simply  larger  than  the  case, 
it  may  be  glued  on  at  once ;  but  if  much  larger,  a  ring 
,pf  turned  beech  wood  is  interposed,  and  the  whole  is 
firmly  glued  together.  .    . 

But  preparatory  to  this,  it  is  necessary  that  the  head 
should  receive  its  charge,  whatever  that  may  be.  The 
directions  for  making  stars  will  be  found  elsewhere ; 
bat  we  may  here  say,  that  if  these  are  made  in  the  or- 
dinary form  of  balls,  or  short  cylinders,  they  do  not 
pack  close.  A  better  mode  is  to  make  the  stars  in  a 
cylinder  of  the  same  diameter  as  the  rocket  head,  and. 
in  the  form  df  sectors,  by  which  means  they,  pack  close- 
ly in  their  place.  This  is  easily  done  by  means  of  an. 
appropriate  copper  mould,  or  else  the  cylinder  may  be 
made,  and  then  divided  into  comportments  by  a  knife 
before  drying.    The  directions  for  making  serpents,  or 


rains,  or  by  whatever  name  these  ornaments  may  be  Pjrrotech. 
called,  are  also  given  in  their  proper  places ;  and  we  n?- 
need.scarcely  add,  that  the  lengths  of  these  must,  in 
all  cases,  be  determined  by  that  of*  the  head  in  which 
they  are  to  be  enclosed.  Before  the  rocket  head  is  fix- 
ed on,  care  must  be  taken  that  the  priming  hole  into 
the  composition  is  free:  as  many  ornaments  of- What- 
ever nature  as  it  will  contain  are  then  enclosed  in  the 
head,  together  with  the  requisite,  quantity  of  mealed 
powder,,  when  the  operation  of  fixing  it  in  may  be 
completed.  A  quantity  of  this*  equal  to  one  diameter, 
or  less,  of  the  rocket,  is  amply  sufficient  for  bursting 
'the  head^  and  inflaming  the  ornaments. 

These  ornaments  are  not  very  numerous,  and  we 
may  describe  them  in  a  few  words.  The  stars  admit 
of  being  made  of  twQ  or  three  colours,  as  will  be  seea 
when  their  compositions  are  mentioned ;  but  the  dif- 
ferences to  the  eye  are  so  small  at  the  distance  where 
they  are  seen,  that  it  is  scarcely  necessary  to  use  any 
but  the  blue  antimonial  one.  For  the  serpents,  in  the 
same  way,  all  kinds  of  sparks  have  pretty  much  the 
same  effect  at  that  great  distance,  so  that  tne  most  or* 
dinary  charcoal  composition  answers  as  well  as  any 
other.  Where  stars  or  serpents  are  to  be  used  for 
'ground  fireworks,  these  differences  are  worth  attending 
to,  because  they  are  visible.  There  is  a  species  of  ser* 
pent,  however,  called  scrolls,  which  may  also  be  used, 
and  which  are  made  on  the  same  principle  as  the  tour- 
billon  ;  they  are  described  hereafter.  Lastly,  crackers 
or  maroons  may  be  introduced  into  rocket  heads,  ei- 
ther alone,  or  in  company  with  other  ornaments,  and 
the  effect  of  these  is  amusing.  They  may  be  combined 
whh  the  serpent  or  not.  If  the  former  plan  be  adopt- 
ed, half  the  serpent  case  is  fitted  with  the  proper  com- 
position, and  it  is  then  nearly  choked  and  secured;' 
after  which  the  remainder  is  filled  with  powder  and 
choked  .close,  if  crackers  alone  are  used,  they  mast 
Consist  of  similar  cases  filled  entirely  with  powder ; 
but  they  require  a  priming  of  cotton  slow-match  to 

give  them  time,  that  they  may  not  explode  wAnm  the 
ead.    The  discretion  of  the  artist  will '  easily  teach  * 
him  how  to  vary  all  these  subsidiary  matters* 

The  last  thing  which  remains  is  to  close  the  mouth 
of  the  rocket  with  a  strong  covering  of  paper,  and  to' 
fasten  on  the  stick.  This  must  be  made  of  very  straight 
deali  and  planed  smooth.    For- the  rocket,  whose  di- 
mensions were  given  above,  its  length  is  to  be  eight 
feet  or  more,  but  not  less.    At  the  upper  extremity  its k 
breadth  should  be  about  three  quartos  of  an  inch,  and 
at  the  lower  one  about  a  third.    It  may  be  wider  than 
it  is  thick  above ;  but  the  extremity  must  be  square, 
that  the  air  may  act  alike  on  it  in  all  directions.    In 
fixing  it  to  the  stick,  it  is  better  if  it  extends-  all  the 
way  to  the  racket  head ;  and  it  is  to  be  fastened  round  * 
the  case  by  two  distinct  windings  of  twine,  which  are 
to  be  sunk  in  notches- within  it,  that  all  unnecessary 
resistance  to  the  air,  or  chance  of  friction  in  going  off. 
the  support,  may  be  avoided.    The  equilibrium  should 
be  such,  that,  .in  this  rocket,  whose  dimensions  have 
here  b*en  taken  as  a  standard,  the  whole*  should  be  * 
poised  on  the  finger  at  two  inches  from  the  month  of 
the  rocket.     This  will  serve  as  «  general  rule  for 
al(.    But  as  it  is  convenient,  in  the  larger  rockets, 
to  dispense  with  length  of  stick  as  far  as  possible,  * 
on  account  of  its  expence  and  inconvenience,  and, 
as  in  the  small  ones,  it  is  of  little  consequence  how  long  • 
they  are,  provided  the  proper  weight  and  equilibrium 
are  maintained,  we  shall  subjoin  a  table  of  measure- 
ment on  this  subject    We  need  only  add,  that,  if  on 
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fyrotsch«  ^yj  0f  the  equipoise,  the  tail  is  too  heavy,  it  may  be 
"?*       lightened  by  the  plane;  if  too  Hght,  that  part  of  the 
stick  which  is  fastened  to  the  rocket  may  be  slipped 
down  a  little  lower. 

Table^  of  Rochets*    For  one  complete. 


Diameter!  Length 
of  Com'  I  of  Cora- 
potation,     portion. 


Inch. 


■^^v 


Triffhan. 


oi 
Bore. 


Inches. 

4 


DUmcter 

of  Bore  at 

bottom. 


Inch, 
i 


Lenffth 
Head. 


Inches. 
2 


Length 
'  Cone. 


Inch. 


Length 
of  Stick. 


Feet  Incni 
8         2 


The  same  proportions  are  applicable  to  all  other  dia- 
meters, except  as  to  the  length  of  stick ;  for  which  the 
following  table  may  be  consulted. 

Dimensions  and  Poise  of  Rocket  Sticks. 


Weight  of 
Rocket. 

Length  of 
Stick. 

Thickness 
at  top. 

Thickneei 
at  bottom. 

Point  of  Equi- 
librium rot 
the  Mouth. 

lb.       os. 

Fwti  Inches* 

Feet,    Inch, 

Feet.    Inch. 

Feet  Inehea, 

6         0 

14     0. 

o    it 

o    i 

0      4 

4         0 

11     0 

o    u 

I  2 

0       3 

2        0 

9    .6 

0     1 

0      St 

1        0 

8     4 

0        f 

o    4 

0      2 

8 

6     6 

o      4 

o     i 

o     14 

4 

S     3 

s  i 

0     t 

0       1 

2 

4     1 

o  /| 

1 

3     6 

4 

2     4 

o       I 

o    1 

o      I 

i 

2     0 

0     * 

o    |,  • 

0      *J 

* 

We  may  add  to  these  numbers,  that  a  general  length 
may  be  considered,  as  60  diameters  for  the  smaller 
rockets,  and  50  for  the  larger;  that  half  a  diameter  is 
*  a  good  general  rule  for  the  top  of  the  stick,  and  a^ 

quarter  for  the  extremity ;  but  that  provided  the  equi«~ 
librium  be  eorrect,  they  cannot  exceed  in  length,  how- 
ever long;  although  they  will  not  admit  of  being 
shortened,  as  the  steerage  depends  on  the  distance  of 
the  extremity  from  the  centre  of  gravity  of  the  whole. 
There  are  many  projects  for  varying  the  effects  of 
rockets,  which  are  described  in  the  books  of  pyrotech* 
ny,  and  we  shall  enumerate  them  for  the  satisfaction  of 
our  readers.  We  shall,  however,  take  the  liberty  of 
noticing  their  nature  as  we  go  along,  as  it  will  be  found 
that  some  of  them  are  difficult  of  execution,  and  others 
impracticable;  or  rather  that  they  do  not  produce  the 
anticipated  effects.  It  is  useful  to  know  what  to  avoid, 
to  save  both  expence  and  disappointment ;  and  it  will 
be  found  that,  in  practice,  modern  pyrotechnists  have 
abandoned  most  of  these  schemes,  although  they  still 
Stand  recorded  in  their  works. 
Plate  The  Caduoeus  rocket,  as  it  is  called,  consists  of 

cccclxxii.  two  rockets  fixed  to  one  stick.     For  this  purpose* 
F'g"  &        the  rockets  must  have  no  heads,  as  they  are  nflable, 
Caduceus    from  the  great  resistance  which  they  offer  to  the 
rocket.       air,  to  carry  any  unnecessary  weight.    To  enable 
than  to  ascend,  it  is  prudefit  not  to  place  them  at  a 
mater  angle  to  each  other  than  40  or  45  degrees ;  and, 
indeed,  the  less  the  ana;le  is,  so  much  the  more  certain 
and  steady  will  their  flight  be.    At  the  upper  extremi- 
ty, they  must  be  fastened,  the  one  before,  and  the  other 
behind  the  stick.    At  the  lower,  they  are  to  be  attach- 
ed to  a  transverse  bar,  which  is  also  fastened  upon  the 
stick,  so  as  to  form  an  equilateral  triangle.     But  it  is 
to  be  observed  that  they  must  not  lie  in  one  plane ; 


and  this  object  is  effected  by  passing  die  lower  extre.  h 
mities  on  the  alternate  sides  of  the  transverse  bar,  in 
directions  the  reverse  of  that  which  they  have  st  the 
upper  extremity.  Thus,  the  ten&ency  of  each  rocket 
becomes  such  as  to  compel  them  to  turn  in  a  spiral 
round  the  line  of  flight,  forming  that  particular  appear- 
ance whence  the  name  is  derived.  The  stick  is  re. 
quired  to  be  considerably  longer  than  for  simple 
rockets,  and  the  centre  of  equilibrium  of  tbe  whole 
should  be  at  least  one  length  of  a  rocket  from  the  rents. 
i  In  firing  them,  it  is  necessary  to  be  careful  that  they 
light  together,  and  great  care  is  required  in  the  sat* 
pension.  With  all  these  precautions,  the  performance 
of  this  compound  rocket  is  awkward  and  uncertain. 

It  has  been  attempted  to  fire  one  rocket  from  the 
head  of  another  after  that  is  expended,  and  this  inven- 
tion is  called  a  towering  roejket  To  put  this  scheme 
into  effect,  a  pound  rocket  will  be  required  to  carry  a 
four  ounce,  in  the  following  manner.  The  upper  end 
of  the  large  rocket  is  left  unfinished,  with  a  sufficient 
projection  of  the  case  beyond  the  charge  to  receive  the 
mouth  of  the  small  one.  This  latter  is  then  fixed  loose- 
ly into  it  by  means  of  a  little  tow,  with  some  paper, 
lightly  pasted  round ;  so  that  when  the  principal  rocket 
is  expended,  the  secondary  one  may  have  no  difficulty 
in  disengaging  itsel£  The  stick  of  the  small  rocket  is 
brought  down  parallel  to  that  of  the  large  one,  and  slight* 
ly  secured  in  a  similar  manner.  Thus,  when  the  prac- 
tice happens  to  succeed,  the  small  rocket  will  take  fire 
and  continue  its  ascent  when  the  principal  one  is  done. 
We  must,  however,  remark,  that  this  is  somewhat  oft 
theoretical  rocket ;  a  thing  not  unusual  with  pyrotech- 
nists. The  Check  which  this  additional  weight  gives 
to  the  principal  one  is  very  apt  to  derange  its  flight; 
while  the  slightest  irregularity  in  the  disengagement  of 
the  secondary  one  will  ruin  the  expected,  effect,  and 
cause  it  to  overturn  and  fall  down  with  the  burnt 
stick  and  case  of  the  first.  The  effect  gained  by  it  is 
at  the  same  time  so  trivial,  even  when  it  does  by  chance 
succeed,  that  it  is  not  worth  the  trial  and  risk  of  failure. 
Should  any  one  think  fit  to  try  this  experiment,  it  most 
be  recollected  that  a  stick  considerably  longer  than  for 
a  simple  rocket  will  be  required. 

There   is    a   project  called   an   honorary  rocket,  Pi 
equally  hazardous    in    the    performance,    but  which ccc 
we  must  also  describe.  ~  In  this  construction,  the  case h: 
or  rocket  has  no  head,  for  the  same  reasons.    Sup- 
posing it  be  a  two  pound  rocket,  as  a  smaller  one  will  w 
scarcely  answer  the  purpose,  a  notch  must  be  made 
in  the  case,  just  where  the  charge  and  the  day  termi- 
nate, fitted  to  receive  a  transverse  case  or  subsidiary 
firework.    For  the  size  now  mentioned,  it  may  be  what 
is  called  a  four  ounce  case,  not  exceeding  six  inches  in 
length.    This  is  driven  solid  with  the  same  cotnpofi* 
tion  as  the  rocket  itself,  or  with  that  used  for  tourbilJons, 
since  it  is  in  fact  a  tourbillon,  and  is  closed  at  both* 
ends.    It  is  then  bored  with  two  deep  gimlet  holes 
close  to  the  extremities,  on  opposite  sides,  and  so  that 
the  direction  of  these  is  at  right  angles  to  die  rocket,  or 
horizontal.    The  case  thus  finished  is  fixed  to  the  top 
of  the  rocket,  and  a  leader  of  quick-match  is  brought 
from  each  of  its  openings  to  the  hole  which  communi- 
cates with  the  end  of  the  composition,  after  which  the 
rocket  head  is  covered,  as  usual,  with  a  paper  cone. 

The  effect  of  this  is  easily  understood.  When  the 
rocket  is  expended  and  the  stick  has  turned  to  de- 
scend,- the  transverse  case  takes  fire  at  both  endrasd 
spins  round  the  line  of  descent,  so  as  to  form»  if  •»* 
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b-  cessful,  ft  spiral  line  of  fire.    This  cam  may  be  tied'  on    of  sparks.    To  produce  this  effect,  *  plate  of  tinned*  Pyrotecto- 
ihe  stick  instead  of  being  fastened  on  the  rocket  itself,    iron,  of  about  the  aize  and  figure  of  a  half-crown,  must' .  J1** 

*  the  stick  for  that  purpose  being  mftde  so  as  to  pass  be-'  be  fastened  on  the  stick-  about  two  inches  below  the 
yond  the  rocket  head ;  but  this  method  is  leas  likely  to  vent,  so  as  to  meet  the  stream  of  fire  aa  it  issues.  The 
succeed,  as  interfering  more  with  the  flight.  It  haft  method  of  doing  this  is  too  simple  to  require  any  de* 
been  attempted  to  produce  the  same  effect  in  a  more  tail,  and  the  effect  of  it  is  easily  understood* 
perfect  manner  by  perforating  the  transverse  case  in  It  is  possible  to  attack  two  or  even  three  rockets  ta 
the  middle,  and  fastening  it  upon  a  spindle  fixed  in  one  stick,  so  aa  to  produce  aS'inany  ascending  stream* 
the  top  of  the  rocket.  But  this  is  too  complicated;  of  fire,  and  this  project  is  recommended  in  the  book? 
and,  upon  all  these  contrivances  we  may  remark,  that  of  pyrotechny.  -  In  this  case  a  much  larger  stick  is  of 
although  theoretically  practicable,  and  sometimes  sue*  course  required.  But  we  cannot  recommend  this  con- 
cesaful  on  trial,  they  are  apt  to  fail  in  the  fundamental  trivance.  It  is  very  difficult  to  make  it  succeed  in  the 
object,  by  interfering  with  the  ascent  of  the  rocket  it**  firing,  and  the  effect,  when  it  is  attained,  is  so  little 
self.  The  operator  must  recollect  that  a  rocket,  in  its  better  than  that  of  a  rocket  of  larger  siae,  as  not  to  be 
simplest  state,  and  when  least  encumbered,  is  a  very  worth  the  risk  of  failure  A  similar  attempt,  with  ft 
delicate  and  ticklish  machine,  and  that  it  will  not  ea»  alight  variation,  has  been  made  to  fire  many  rockets  in 
sily  bear  to  be  tampered  jvith.  In  all  these  contrivan-  one  mass.  These  are  known  by  the  name  of  chained 
ces,  it  is  necessary  to  have  a  longer  stick  and  a  more  rockets.  To  do  this,  six  or  more  rockets  are  listened 
distant  point  of  equilibrium  than  in  Ample  rockets.  parallel  to  each  other  by  means  of  packthread- or  other- 
A  tourbillon  may  also  be  combined  with  a.rocket  in  wise,  each  having  its  separate  stick ;  and  the  whole  are* 
the  act  of  ascending*  but,  on  account  of  the  weight  to  fired  by  one  leader.  It  haa  also  been  attempted  ta 
be  carried,  the  rocket  must  have  great  power.  Thus,  connect  them  loosely  together,  so  that  they  mar  be  m 
a  two  pound  rocket  will  not  easily  be  induced  to  carry  a  certain  degree  independent  of  each  other.  This  aha 
more  man  an  eight  ounce  tourbillon.  In  making  thie  is  done  by  means  of  packthread.  But  in  all  these 
attempt  the  tourbillon  must  be  made  complete,  aa  when  schemes  we  must  remark,  that' the  chances  bf  failure 
it  is  to  be  fired  alone ;  that  its  own  force  of  ascent  may  are  so  great,  that  they  are  not  worth  toying,  particular* 
assist  that  of  the  rocket  But  it  need  not.be  so  com-  ly  aa  the  effect,  should  it  succeed,  is  not  very  good. 
pletely  bored ;  we  must,  however,  be  more  particular.  Where  they  are  strong  loosely  together,  in  the  manner 
The  transverse  case  T>eing  driven  and  closed  at  both  last  mentioned,  they  are  particularly  subject  to  become 
ends  as  before,  with  the  same  composition  as  the  rocket,    entangled  and  go  wrong. 

the  two  horizontal  and  opposed  holes  at  the  extremi-  Simple  rockets  may  be  used  with  reports  only  in- 
ties  are  to  be  bored  and  prolonged  obliquely  into  the  "stead  of  ornaments,  and  their  effect  is  good,  while  they 
esse  for  about  a  diameter  and  a  half  in  length,  that  the  serve  to  excite  the  attention  of  the  spectators  where 
force  of  the  "suing  fire  may  be  sufficient  to  produce  a  that  is  necessary,  preparatory  to  some  general  'display, 
circular  recoil.  Thus,  the  tourbillon  becomes  a  wheel  In  making  this  kind,  after  the  clay  has  been  driven  on 
revolving  round  the  line  of  flight  of  the  rocket.  When  the  top  of  the  composition  and  the  priming  hole  bored, 
it  is  fixed  on  the  rocket  head,  two  holes  must  also  be  a  diameter  and  a  half  of  the  bore  must  be  filled  with 
bored,  simply  into  the  case,  one  on  each  side  of  it,  and  powder  above  it.  The  case  must  then  be  secured  above 
directed  downwards,  so  that  each  will  produce  a  stream  this  bouncing  charge  with  a  wadding  of  tow  and  glue, 
of  fire  to  assist  in  the  rocket's  ascent.  Care  must  be  aft  it  would  destroy  the  explosive  property  of  the  pow- 
taken  to  secure  the  leadera  from  each  of  those  four  der  were  it  to  be  hard  driven  with  clay,  and  as  it  is 
holes  in  such  a  manner  that  they  may  all  take  fire  aa  impossible  to  choke  the  case  above  it.  A  cone  is  then 
soon  as  the  rocket  is  ready  to  quit  the  support,  which  added  for  the  usual  reason  'of  diminishing  the  resist* 
is  easily  managed  by  bringing  that  which  unites  the.   ance  of  the  air. 

whole,  down  to  the  mouth  of  the  rocket,  and  by  put-        There  are  two  methods  of  carrying  a  single  light 
ting  about  a  quarter  of  an  inch  of  a  slow  composition    by  means  of  a  rocket,  instead  of  using  the  common  or* 
into  its  mouth,  so  as  just  to  retard  for  a  couple  of  se-    nament  of  stars,  which  are  quite  practicable,  and  have 
conds  the  communication  between  the  mouth  of  the    a  very  good  effect,  although  not*nentioned  in  the  books 
rocket  and  the  quick-match  of  the  reader.    No  hole  is    of  pyrotechny.    For  both,  two  diameters  of  the  case 
required  at  the  top  of  the  rocket  in  this  case,  but  it    must  be  left  empty  above  the  clay.    This  Is  to  be  filled 
must  be  covered  as  usual,  with  a  cone,  to  diminish  the    with  the  same  antimonial  composition  which  is  used 
resistance  of  the  air.    Now,  as  it  is  essential  in  this    for  signal  lights,  or  with  that  from  zinc,  both  of  which 
contrivance,  that  the  rocket  should  be  so  balanced  aa    will  be  found  mentioned  in  their  proper  places,  accord- 
to  turn  round  its  own  axis  in  ascending,  it  is  requisite    mg  aa  it  is  wished  that  the  light  should  be  white  or 
that  the  stick  should  be  round  instead  of  square,  and    blue.    It  must  also  be  rammed  in  pretty  firm,  so  that  it 
^  that  instead  of  being  attached  to  the  side,  as  usual,  it,  may  not  fall  out  when  the  rocket  oversets  to  descend. 
*  should  be  prolonged  from  the  axis.    This  is  managed'  Thia  light  may  Jt>e  caused  to  descend  after  the  rocket 
by  fastening  it  to  two  metallic  stays  of  light  tinned    is  burnt  out,  in  which  case  the  effect  of  it  is  very  agree* 
iron,  embracing  the  opposite  sides  of  the  case,  so  that    ably  prolonged ;  but  care  mutt  be  taken  that  it  may 
the  stick  may  not  commence  till  the  place  where  the    not  alight  on  the  ground  jrhere  it  could  do  any  harm, 
point  <jf  equilibrium  is  situated,  which  ought  also  to  be    aa  the  white  light  produces  a  very  strong  fire.    If  this 
a  full  rocket  length  from  the  vent.    This  stick  ought    practice  is  to  be  adopted,  a  hole  must  as  usual  be  bored 
also  to  be  of  unusual  length  itself.    We  may  add,  that    through  the  clay  on  the  top  of  the  rocket  charge,  and 
the  effect  of  thia  compound  rocket  is  extremely  strik*    also  through  the  white  light;  that  itmay  take  fire  at  the 
ing,  but  that  it  requires  the  greatest  nicety  in  the#exe-    surface:  this  hole  is  to  be  filled  with  mealed  powder, 
cution  and  in  the  firing.  But  if  die  rocket  is  to  carry  the  light  upwards  in  as- 

The  fire  of  a  rocket  may  be  varied  in  a  pleasing  cending,  such  a  hole  is  unnecessary.  Instead  of  h,  a 
manner  by  dispersing  it  during  the  ascent,  so  as  to  pro-  leader  must  be  conducted  from  the  mouth  of  the  roc- 
duce  a  wide  or  divided  shower  instead  of  a  simple  train    ket  to  the  head,  which,  in  Ibis  case,  will  not  require  a 
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FyTutettw  cone ;  of  else  the  light  6n  tlie  head  may  be  fired  before  two  parts,  and  secured  by  a  bit  of  cotton  quick-match,  \\ 

"J* the  rocket;  which  answers  the  purpose  equally  well,  which  is  to  be  also  conducted  in  a  spiral  manner  round 

It  is  also  easy  to  make  the  light  of  sufficient  duration  the*rocket  and  paracliute  together,  so  as  to  render 
to  last  through  all  the  time  of  the  ascent  and  descent  whole  as  compact  as  possible,  after  which  the  wholi 
both.  to  be  covered  v/ith  a  single  fold  of  weak  paper.  Tbii 
Rockets  may  be  ornamented  in  some  other  ways  quick-match  is  connected  with  the  leader  from  the 
during  their  ascent,  and  be  thus  made  productive  of  rocket  head,  and  with  that  which  serves  to  aet  the  light 
additional  variety.  Thus  they  may  be  made  to  dis-  on  fire ;  but  it  is  necessary  so  to  arrange  these  two 
charge  serpents  during  their  flight,  either  at  one- or  leaders,  that  the  parachute  may  disengage  itself  before 
taoore  intervals,  without  interfering  with  the  filial  dis-  the  light  takes  fire.  As  soon  as  this  match  is  burnt,  the 
charge  from  the  heads.  To  effect  thi*,  a  ring  or  more  parachute  h  disengaged ;  an  effect  which  may  be  aid. 
of  small  serpents,  as  the  artist  may  desire,  may  be  ed  by  forcing  the  whalebone  ribs  together,  as  is  easily 
fastened  round  the  rocket  case  by  means  of  cotton  comprehended ;  and  as  the  weight  of  the  rocket  catei 
slow-match.  The  loose  end  of  that  must  bet  fired  at  causes  it  to  overset  as  soon  as  the  composition  u  bnrnt 
the  same  time  as  the  rocket,  and  its  length  so  calculat-  out,  the  parachute  i$  then  brought  into  action,  so  as  to 
ed  as  to  burn  three,  four,  or  .more  seconds,  according  suspend  the  light,  which  thus  continues  to  bum  as  it 
to  the  part  of  its  ascent  where  it  is  desired  that  the  descends  slowly.  We  need  scarcely  add,  that  many 
'  serpents  should  be  discharged.  This  cotton  •  match  minute  attentionajare  required  to  make  this  act  well, 
must  also  communicate  with  a  quick-match  priming  but  that  a  dextrous  mechanic  can  find  no  difficulty  in  h. 
to  each  serpent  Thus  when  the  fire  arrives  at  the  •  The  parachute  may  also  be  attached  to  the  middle 
serpents,  it  not  only  lights  the  whole  ring,  but,  by  or  end  of  the.  stick,*  but  in  this  case  great  care  mint 
burning  the  match  which  attaches  them,  sets  them  at  be  taken,  that  the  leader  which  is  to  disengage  it  may 
liberty.  If  two  or  more  discharges  are  wanted,  as  not  take  fire  by  the  burning  of  the  rocket,  until  it  re- 
many  rings  of  serpents  may  be  placed  round  the  roo-  ceives  its  fire  from  the  end  of  the  composition.  For 
ket,  and  the  match  duly  proportioned  so  as  to  light  this  purpose  it  must  be  made  strong  where  it  pisses 
'  each  set  in  succession.  below  the  rocket,  and  is  exposed  to  the  stream  of  fire. 

As  a  powerful  rocket  will  carry  considerably  more 
weight  than  its  own  stick,  advantage  may  also  be  taken  Qn  fa  j^^  to  toA/cA  /fofc,,  attend. 

of  that,  so  as  to  add  to  its  ornamental  appearance.  Thus 

a  small  case  with  a  sparkling  composition  may  be  at*         In  Mr.   Rebifts's  trial*,  the  pound  rockets  were  Ot 

tached  to  the  end  of  the  stick,  with  the  mouth  down-  found  to  ascend  perpendicularly,  from  450  to  500  ^ 
wards,  which  must  be  lighted  independently  of  the  rocket;"  yards;    and  from  some  measurements  made  in  the 
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but  the  operator  must  of  course  take  care,  in  adopting  flights  of  those  that  were  used  at  the  great  firework 

any  of  these  contrivances,  to  ascertain  previously  what  the  Green  Park,  they  were  found  to  range  from  440 

weight  his  rocket  is  really  able  to  carry.  ^  Another  to  526,  in  general ;  although  there  were  some  that 

S leasing  ornament  may  be  produced,  by  placing  a  few  rose  to  615  yards.  Mr.  Robins  also  seemed  to  think, 
lumination  lights  or  speckies  along  the  stick,  or  by  at-  in  his  first  experiments,  that  all  sizes  of  rockets  bad 
Aching  a  larger  one  to  its  end  ;  but  whichever  of  these  pretty  nearly  the  same  flight.  This,  however,  is  not 
several  plans  is  adopted,  care  must  be  taken  that  the  the  fact.  The  ratio  of  increase  indeed  is  not  regular, 
rocket  has  gfeat  freedom  in  quitting  the  support  on  nor  does  the  ascent  correspond  in  any  way  to  the 
which  it  is  fired.  msgnitude'of  the  rocket;  but  the  greatest  ascents,  or 
-  Jtocket  The  last  project  for  varying  the  effects  of  sky-roc-  the  longest  ranges,  if  fired  at  an  angle  of  45°,  are  ob- 
it h  para-  kets  which  we  shall  mention,  is  that  of  causing  them  to  tained  with  the  larger  sizes.  The  time  for  these 
suspend  a  white  light  in  the  air  after  they  are  burnt  ascents  varies  from  ten  to  fourteen  seconds.  That  tine 
out  It  requires  some  little  care  to  make  the  requisite  does  not  bear  a  regular  ratio  to  the  altitude  of  the 
machinery,  but  it  is  neither  expensive  nor  difficult  ascent ;  because  a  considerable  part  of  the  force  of 
For  this  purpose  a  parachute  is  attached  to  the  rocket,  the  recoil  is  lost  in  overcoming  the  inertia  of  the  rock- 
which  is  so  combined  as  to  open  when  it  is  expended,  et.  That  time,  of  course,  is  the  same  for  all;  so  that 
and  thus  to  check  the  descent  of  the  case  and  stick.  The  those  which  have  the  power  of  flying  highest,  increase 
parachute  for  this  purpose  may  be  applied  in  different  their  ranges,  as  these  regard  the  time  of  flight  id  a 
ways ;  but  is  perhaps  most  conveniently  done  in  the  fol-  certain  progressive  ratio. 

lowing  manner :  Eking  made  of  four  or  more  pieces  of       Taking  Mr.  Robins's  computation  of  600  yards  for  the  H* 

slender  whalebone,  with  a  thin  piece  of  linen  stretched  limit  of  ascent  in  signal  rockets,  that  gives  an  elevation  "^ 

over  them,  it  is  attached  to  the  lower  end  of  the  rocket  of  one-third  of  a  mile  nearly.    Hence  if  the  light  of  the  *** 

just  at  the  choke,  so  that  its  open  end  may  lie  upward**  exploded  stars,  which  are  the  proper  ornaments  of  a  sig- 

Thus  when  the  head  of  the  rocket  is  turned  downwards  %nal  rocket,  is  sufficiently  strong,  and  the  atmosphere  is  . 

the  parachute  will  act;  and  care  should  be  taken  that  it  %clear,  such  a  signal  may  be  seen  at  a  horizontal  diV 

does  act  freely,  and  without  turning  inside  out/  before  tance  of  fifty  miles  at  Sea,  or  in  a  level  country  where 

any  attempt  is  made  to  complete  the  arrangement   The  there  are  no  advantages.    Its  rise  above  the  horizon  ii 

rocket  head  is  then  filled  wi$  a  white  or  blue  light,  in  sufficient  to  render  it  quite  visible.    Mr.  Robins  need 

the  manner  described  before,  with  a  priming  hole  com*  not  have  doubted  if  the  light  was  visible  at  such  dis* 

municating  with  the  top  of.  the  composition.    A  hole  tances;  as  it  has  been  ascertained  that  the  common 

is  also  made  in  a  lateral  direction,  for  the  purpose  of  blue  antimonial  light,  which  burns  from  a  case  only 

carrying  a  leader  to  disengage  the  parachute  at  the  mo-  an  inch  in  diameter,  may  be  seen  at  the  distance  oi 

ment  the  rocket  is  burnt  out.    The  parachute  must  seventy  miles  without  difficulty,  and  probably  much 

then  be  collected  neatly  round  the  rocket  with  the  more.    In  this  the  mass  of  light  is  considerably  less 

points  upwards,  which  are  to  pass  beyond  the  head,  than  that,  produced  by  the -stars  of  a  jrignal  rocket, 

and  to  be  enclosed  in  a  light  paper  cone  that  may  easily  and  the  composition  is,  aa  nearly  as  possible,  the  saoe 

be  disengaged.    To  insure  tnat,  the  cone  is  made  in  in  both. 
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i-  In  a  subsequent  set  of  experiments  made  by  Mr. 
Canton  and  Mr.  Robins  together,  rockets  of  two  inches 

^  and  a  half  in  diameter  were  adopted.  Some  of  these  rose 
to  500,  aorae  to-600,  and  one  to  690  yards;  ahd  here, 

ld  contrary  to  Mr.  Robins'*  former  opinion,  it  was  inva- 
riably found  that  the  largest  rose  the  highest.  Sbme 
larger  rockets  were  afterwards  made  by  Mr.  Da  Costa, 
of  about  three  inches  and  a  half  in  diameter;  and  in 
these,  the  vertical  ascents  were  8SS  and  915  yards. 
Another  trial  made  with  one  of  four  inches  in  diame- 
ter, gave  a  perpendicular  flight  of  1190  yards.  The 
last  of  these  experiments  was  made  in  April  1750* 
and  on  that  occasion  there  were  twenty-eight  rockets 
fired,  made  by  diffluent  persona  and  of  different  sizes, 
varying  from  the  diameter  of  an  inch  and  a  <half  to 
one  of  four  inches.  The  irost  remarkable  flights  of 
these  are  here  tabulated,  for  the  convenience  of  in- 
spection. 

Diameter.  •        Ascent  in  Yards. 

Inch  14 '743 

Do.    2  -        .        .        .        .        ©59 

Do.    2*  .        -k...        .        980  to  1071 

Bo.    3  .        .        -        -        .         1954' . 

Da    3£  .        .        -       •      V      1109 

In  these  experiments,  the  four'  inch  rockets  failed, 
having  overset  in  their  ascent;  probably* from  negli- 
gence in  the  stick,  or  too  great  a  length  of  charge. 

At  the  same  time,  trials  were  made  on  the  largest 
rises  of  rockets  which,  as  far  as  we  know,  were  ever 
constructed.  These  were  twenty-four  inches  in  dia- 
meter ;  one  of  them  rose  to  78*,  and  another  to  833 
yard*.  It  is  evident  that  these  are  both  failures ;  and 
we  have  no  doubt  they  are  to  be  attributed  to  defects 
in  the  construction.  It  is  not  possible  to  u?e  exactly 
the  same  proportions,  either  in  the  length  of  the  case, 
the  proportional  length  of  the  bore,  or  the  nature  of  the 
composition,  in  large  as  in  small  sixes.  If  Mr.  Banks's 
and  Mr.  Da  Costa's  largest  rockets  were  formed  on 
the  scale  of  the  one  pounders,  it  was  impossible  that 
they  should  have  succeeded.  In  such  cases  also,  the 
stick,  the  cap,  and  all  the  minuter  parts  of  the  rocket 
require  a  degree  of  care  to  obtain  the  best  results, 
which  are  of  little  comparative  moment  in  the  smaller 
calibers.  Nor  is  it  possible  that  rockets  of  such  enor- 
mous diameters  could  have  been  driven  properly  by 
hjnd,  as  it  is  probable  these  were ;  the  pile-engine  not 
hiring  beep. generally  introduced  till  it  was  applied  by 
Sir  William  Congreve  to  his  military  rockets.  Thus,  • 
then,  the  failure  of  these  large  machines  may  easily  be 
accounted  for,  without  assuming,  as  these  experiment*' 
era  or  their  reporters  have  done,  that  the  sizes  of  rock- 
*ti  could  not  be  augmented  with  advantage. 

But  we  imagine  that  a  very  serious  additional  defect 
arose  from  the  use  of  paper  cases.  If  these  be  adopted, 
the  diameter  of  the  whole  rocket  becomes  so  rapidly 
enlarged  in  proportion  to  that  of  the  composition,  that 
the  resistance  of  the  air  increases  in  a  great  ratio,  and 
thus  the  flight  becomes  materially  retarded,  and  the 
range  consequently  diminished.  Such  increase  of  re- 
wstance  is,  often  opposed  to  the  ascent  of  the  smaller : 
wgnal  rockets,  by  making  the  .diameter  of  the  head ' 
,argw  than  that  of  the  case,  a  practice  very  properly 
exploded  in  the  one  pound  signal  ones  made  for  the 
wrrice  of  government  It  is  not  improbable  that  this 
came  was  superadded  to  all  the  rest  in  the  case  of 
these  very  large  ones  ;  as  the  value  of  the  air's  resist- 
ance was  not  at  that  time  thoroughly  estimated.    Mr. 

Kobina's  experiments  on  this  subject,  as  applied  to  the 
,     purpose  of  calculating  the  fall  of  a  shot  had  not  long. 


been  mad*,  and  were  not  sufficiently  before  the  public  Pyrotech 
to  have  attracted  the  attention  which  they  merited.  n  ** 

We  cannot  therefore  agree  in  all  the  conclusions  of  v* 
Mr.  Ellicott  on  this  subject.  In  his  report,  read  be- 
fore the  Royal  Society,  he  says,  that  "not  only  is  the  \ 
making  of  large  rockets  very  expensive,  but  much 
more  uncertain  than  those  of  a  lesser  size,"  "  It  is 
also  evident  from  the  experiments,  (those,  namely,. 
above  mentioned,)  that  rockets  from  two  inches,  and  a 
half  to  three  inches  and  a  half  in  diameter,  are  suffi- 
cient to  answer  all  the  purposes  they  are  intended 
for,"  &c,  &c.  They  are  unquestionably  much  more 
expensive  and  difficult  to  make  when  of  a  large  size  ; 
nor,  as  signal  rockets,  is  it  necessary  that  they  should 
be  so  large,  as  it  is  very  seldom  that  it  can  be  requir- 
ed to  make  or  receive  signals  from  distances  of 
fifty  miles.  But  it  is  far  from  true,  that  the  greater 
ranges  may  be  obtained  from  the  smaller  sizes  if  the 
rockets  are  well  made ;  and  though  these  ranges  are 
not  requited,  either  fpr  signals  or  for  purposes  of 
amusement,  they  are  of  great  importance  in  using 
rockets  for  military  service. 

This  matter  has  been  proved,  and  the  question  set  Sir  W. 
at  rest  by  Sir  William  Congreve's  experiments;  heCongreve's 
having,  by  the  adoption  or  iron  cases,  materially  re-  l»P«**c- 
duced  the  resistance,  while  he  has  also  made  various  mt nu 
improvements  in  the  proportions,  In  the  composition, 
in  the  sticks,  and  in  all  tne  minor  details,  the  neglect 
of  which  before  his  time  had  been  the  common  causes 
of  failure.   ^  The  amplitude   of  his  ranges,   and  of 
course  the  vertical  elevation,  (were that  wanted,}  have 
been  thus  materially  augmented :   but  we  shall  have 
occasion  to  notice  the  nature  and  construction  of  the 
iron  rockets,  in  that  part  of  our  article  which*  relates 
to  military  fireworks.'  1 

When  Mr.  EHicott's  report  was  presented  to.  the  Ellicott'* 
Royal  Society,  the  heights  given  for  the  flight  of  these  cxperi- 
rockets  was  received  with  incredulity,  and  were  sup- *»«"»• 
posed  to  have  arisen  from  the  imperfect  method  of 
measuring  the  elevations  by  means  of  one  quadrant, 
only.    There  is  no  doubt,  however,  that  if  they  were 
not  absolutely  correct,  the  general  results  are  suffi-' 
ciently  true.    They  have,  indeed,  been  amply  con- 
firmed by  computing  the  vertical  elevations  ofthe  Con- 
greve rockets  from  the  lengths  ofthe  ranges;  a  task 
not  difficult;  as  from  the  continued    action  of  the 
rocket  during  the  time  of  flight,  the  path  forms  a 
much' more  regular  and  manageable  curve  than  that  of  • 
a  shot  through  the  air,  where  the  action  of  gravity  in 
causing  what  would  be  only  such  a  regular  deflection 
as  would  produce  the  parabola,  is  exceedingly  modi- 
jied  by  the  retardation  •  produced  by  the  air,  which 
commences  from  the  first  moment  that  it  quits  the  gun, 
and  acts  Unequally  till  the  very  moment  of  its  descent. 

But  that  no  doubts  on  this  subject  might  remain,  Exjteri- 
we  repeated  the  experiments  on  the  ascents,  with  sig-  menu  by 
rial  rockets ;  using  two  quadrants  at  once,  that  the  the  author 
errors  of  observation  might  be  diminished,  and  reject-  */ the  M" 
ing  all  the  flights  which,  materially  deviating  from1101** 
the  perpendicular,  would  have  given  false  results  and 
disturbed  the  general  averages.    The  mean  ascents  of 
pound  rockets  weYe  thus  found  to  be  480  yards,  the 
greatest  being  about  520  and  530,  and  the  least  at  450 
and  460.     We  Bhall , conclude  this  part  o£  the  subject 
by  adding,  that  the  vertical  power  of  ascent,  in  the 
Congreve  rockets,  as  in  others  fired  at  an  elevation  of 
45°,  may  be  computed  from  the  theory  ofthe  parabola. 
The  flight  of  a  rocket  is  not  indeed  exactly  in  this 
curve ;  but  the  difference  of  its  path  from  that  line  is' 
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tyrotech-  not  sufficient  to  introduce  any  error  into  a  compote* 
°T«       tion  formed  on  this  basis,  greater  than  those  which 
would  arise  from  an  actual  measurement  of  the  vertical 
ascents* 


On  the 

-firing  of 
•rockets. 


Oil  ike  Firing  of  Rockets. 

There  are  various  modes  of  firing  rockets  when  in* 
tended  for  purposes  of  amusement  or  ornament,  but 
we  shall  first  consider  the  discharging  of  single  ones, 
whether  used  with  that  view,  or  as  intended  for  sig- 
nals. So  much  in  the  performance  of  a  rocket,  whe- 
ther in  the  altitude  of  its  ascent  or  the  vertically  of 
its  direction,  depends  on  the  care  used  in  firing,  that 
it  is  impossible  to  be  too  particular  on  this  point,  as 
the  very  best  made  ones  may  fail  for  want  of  proper  at- 
tention to  many  minute  points. 

The  method  of  priming  them  is  the  first  thing  to  be. 
considered.  If  rockets  are  under  the  pound  size,  it  is 
unnecessary  to  be  curious  about  priming,  or  even  to 
prime  at  all.  They  may  be  lighted  at  ouce,  even 
without  breaking  the  paper  bottom,  by  means  of  the 
portfire.  But  it  is  not  prudent  to  follow  this  practice 
with  the  larger  dimensions.  If  the  port-fire  is  held' 
too  long  at  the  vent-hole,  which  may  easily  happen, 
the  flame  may  spread  suddenly  so  far  up  into  the  bore, 
as  to  produce  a  slight  explosion.  It  is  not  often  that 
a  rocket  will  burst  from  this  cause;  but  it  may  be  so 
far  shaken  out  of  its  place  on  the  post,  as  to  take  a 
wrong  direction  on  going  off,  and  thus  the  perpendi- 
cularity of  its  flight,  reckoned  so  essential  to  the  beau- 
ty of  the  performance  when  for  amusement,  and  so 
important  in  the  case  of  signals,  may  be  disturbed. 
It  is  particularly  necessary  to  be  cautious  in  this 
point,  when  signal  rockets  -are  used  on  board  of  a. 
ship;  because  not  only  the  object  may  be  defeated, 
but  the  rigging  endangered*;  an  accident  that  might 
prove  serious  should  there  be  any  sail  set,  as  the*  can- 
vass might  easily  be  fired. 

Jt  is  therefore  always  prudent  to  prime  the  larger 
/ockets.  This  is  to  be  done  by  means  of  a  piece  of 
quick-match  introduced  into  the  vent;  but,  for  the 
same  reason  as  in  the  use  of  port-fires,  it  must  not  be 
pushed  beyond  an  inch  upwards  into  the  bore,  where 
it  may  be  steadied  by  a  little  bit  of  tow.  In  the  same 
way  it  must  be  fastened  to  the  stick,  dose  to  the  vent, 
that  it  may  not  drop  out,  and  the  tail  of  it  may  then 
f  hang  loose  for  the  engineer's  port-fire.  When  the 
weather  is  doubtful,  or  indeed  in  all  cases,  it  is  pru- 
dent to  enclose  the  quick-match  in  a  paper  tube. 
This  may  further  be  secured  within  the  mouth  of  the 
rocket,  by  pasting  some  paper  roirod  the  whole,  so 
that  every  thing  is  secured  from  any  accident  in  con- 
sequence of  sparks  or  carelessness.  In  wet  weather, 
it  must  be  painted  after  being  thus  primed,  and,  in 
this  way,  no  disappointment  can  follow. 

Rockets  are  often  discharged  in  flights,  particularly 
in  fireworks  on  a  very  large  scale,  where  they  are  dis- 
tributed in  various  places  about  the  buildings,  so  as 
to  relieve  the  spectators'  attention  among  the  illumina- 
tions and  figured  movements,  *nd  to  rouse  it  when 
about  to  flag.  In  cases  of  great  .rejoicings,  when 
large  crowds  of  the  lower  orders  are  present,  so  as  to 
pt-event  each  other  from  seeing  straight  forward, 
flights  of  rockets  are  particularly  necessary,  as  it  is 
often  the  only  part  of  the  spectacle  which  many  of 
them  can  enjoy. 

Such  flights  may  vary  from  100  to  1000  and  up- 
wards, and  they  are  extremely  striking  when  great 

3 


numbers  are*  fixed  together,  "  That  they  may  fire  toge-  p, 
ther,  however,  it  is  necessary  that  they  should  be  re* 
gularly  primed  with  quick-match  in  the  same  manner.  " 
The  bit  of  match  being  introduced  into  each,  and  pro* 
perly  secured  to  the  sticks,  the  whole  of  the  tails  are  to 
be  collected  and  made  fast  to  a  common  leader,  to 
which  the*  engineer  applies  the  port-fire.  Sometimes 
they  are  fired  by  strewing  powder  under  them  on  the 
frame.  But  this  practice  is  not  safe;  because  some  of 
them  may  miss  fire  while  others  burst ;  and,  in  any 
case,  their  lines  of  ascent  will  be  disturbed  and  irre- 
gular. 

To  return  to  the  simple  case,  and  suppose  that  the 
single  rocket  is  primed  and  ready  for  firing,  it  is  pro* 
per  to  describe  the  mode  in  which  it  is  to  be  disposed  for 
flight  upon  the  support  Very  small  ones  may  be  held 
in  the  hand,  by  means  of  the  stick,  and  let  go  in  this 
manner ;  but  it  is  impossible  to  insure  a  vertical  ascent 
bf  this  method.  On  board  of  ships,  it  is  not  uncom- 
mon to  place  the  stick  in  a  musket  barrel,  and  to  dis- 
charge them  from  that.  But  this  also  is  an  imperfect 
method.  It  is  impossible  to -place  the  musket  m  a  per* 
pendicular  position,  or  to  Tetaita  it  in  one;  besides 
which,  if  the  stick  is  long,  as  it  b  in  the  one  pound 
signal  rockets,  and  the  case  heavy,  the  former  bends, 
in  consequence  of  its  elasticity,  so  as  not  only  to  throw 
the  rocket  off  the  perpendicular,  but  to  make  its  direc* 
tion  uncertain,  as  it  wavers  about  from  side  to  side  be- 
fore it  is  fired.  In  this  way  also  the  weight  of  the  case 
.  serves  to  bend  the  stick  in  such  a  manner  as  to  make 
it  adhere  to  the  muzzle  of  the  piece  during  its  oscilla- 
tions, by  which  accident  the  flight  may  be  materially 
retarded  as  well  aja  disturbed ;  while  the  people  near  it 
are  also  annoyed  by  its  fire  before  it  starts. 

On  board  of  a  ship  the  best  place  for  discharging  the 
Bignal  rockets  is  near  the  poop,  on  the  quarter  or  stem 
ratling,  to  which  a  perpendicular  spar  should  be  lashed 
for  the  purpose.  Two  round  nails,  driven  in  near  the 
top,  may  serve  for  the  rocket  to  rest  on ;  these  being 
just  wide  enough  to  suffer  the  mouth  to  bang  freely 
upod  them,  so  as  to  leave  plenty  of  room  for  the  stick. 
Two  pairs  of  similar  nails,  placed  at  proper  distances 
below,  will  serve  as  guides  to  the  stick  till  the  rocket 
is  clear  of  the  post,  and  has  acquired  its  proper  direc- 
tion. But  it  is  much  better  to  have  a  pole  properly 
fitted  for  this  purpose,  by  means  of  smooth  round  law, 
fixed  at  proper  distances,  through  which  the*  stick  is  To 
be  passed.  The  pole  should  also  be  set  up  as  near  the 
perpendicular  as  possible,  by  means  of  a  plummet, 
which  may  be  tried  upon  it  when  erected.  A  musket 
bullet  and  a  string  will  answer  all  the  requisite  pur- 
poses. These  precautions  are  all  very  necessary; 
partly  to  insure  a  good  flight,  and  partly  to  avoid  the 
chance  of  the  rockets  interfering  with  the  rigging. 
*  The  same  kind  of  simple  stand  answers  the  purpose, 
also,  on  shore,  when  rockets  are  fired  for  amusement. 
But  as,  in  most  of  those  cases,  there  are  commonly  crowds 
of  people  collected,  who  might  be  endangered  by  the 
falling  of  the  sticks,  it  is  necessary  to  throw  the  rockets' 
so  far  off  from  the  perpendicular  as  to  avoid  all  hazard 
of  their  falling  back  into  the  crowd  when  they  are  . 
burnt  out.  In  the  same  way,  the  engineer  may  choose 
some  piece  of  ground  where  they  may  fall  with  the 
least  injury,  avoiding  houses,  or  places  where  there 
may  be  corn  or  hay  or  other  combustibles,  and  choos* 
ing  a  piece  of  open  meadow  ground  or  other  naked 
land.  By  knowing  the  altitude  of  ascent,  it  is  very 
easy  to  compute  the  necessary  inclination  for  this  pur* 
pose,  without,  at  the  same  time,  causing  the  rocket  to 
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deviate  w>  fir  fisot*  the  vertical  fine  as  to  destroy  its  ets^erevenmthnsenjedfor  signal*,  it  is  of  considerable  tyroteek. 

effect.    Spectators  always  judge  of  the  perfection  of  a  *  consequence  in  military  or  projectile  ones,  in  which  the       »y« 

rocket  by  the  perpendicularity  of  its  flight,  unaware  length  of  range  is  of  great  importance.    And  if  we  at-   **  r  — r 

that  this  can  never  be  attempted  without  the  greatest  tend  to  the  nature  of  the  curve  formed  by  the  flight  of 

risk  of  injury  to  themselves,  the  rocket  at  45°,  we  shall  find  thai  the  variations  in 

This  danger  is  far  from  imaginary ;  even  in  the  half-  the  amplitude  of  projection,  or  in  the  actual  random, 
pound  rocket,  the  fall  of  the  stick,  from  a  height  of'  are  of  even  more  moment  than  those  in  the  perpendi- 
400  yards,  is  sufficient  to  give  a  very  hard  blow.  The  »  cular  ascent.  The  same  reasoning  applies  to  those  ca- 
weight  of  the  one  pounder  stick,  descending  from  its  ses  in  which  rockets  have  been  used  to  throw  out  lines 
usual  height  of  500  yards,  is  verv  considerable,  and  in-  to  ships  in  distress  on  a  lee  shore.  Now,  it  has  been 
deed  sufficient  to  kill  a  man.  They  have  been  known  attempted  to  overcome  this  inertia,  or  communicate  an  ' 
to  break  an  arm,  and  after  that  to  penetrate  deeply  initial  velocity  bv  firing  the  rockets  from  a  piece  of. 
into  the  ground. '  We  have  seen  them  pass  through  ordnance.  But  the  blast  of  the  powder  ruins,  the  corn- 
both  the  wooden  sides  of  a  drum,  which  is  made  of  a '  position,  and  frequently  breaks  it,  so  as  to  cause  the. 
very  tough  ash  hoop,  and  then  enter  the  earth  to  a  foot  rocket  to  blow  up  in  the  piece,  or  in  the  frame  where 
in  depth.  it  is  fired.    This,  in  the  case  of  the  iron  rockets  in  par- 

For  this  reason,  when  flights  of  rockets  are  fired,  as  ticular,  is  a  very  dangerous  accident,  which  renders 

there  are  generally  crowds  present,  and  as  it  is  impossible  them  almost  as  formidable  to  the  artificers  as  to  the 

to  regulate  their  directions,  these  should  never  exceed  enemy ;  and  it  has  in  more  than  one  instance  been  at* 

half  s  pound ;  but  even  the  quarter  pound  size  is  pre-  tended  with  fatal  results. 

ferable.    These  are  sufficiently  showy ;  they  ascend  Lately  it  has  been  attempted  to  gain  the  same  end 

300  yards,  and  the  fall  of  the  sticks  can  do  little  harm,  by  introducing  the  stick  only  into  the  piece  to  be  fired ; 

unless  a  chance  spectator  should  receive  one  in  bis  face,  by  discharging  the  rocket  in  this  manner,  in  fact,  from 

Fortunately,  they  generally  retain  fire  enough  to  fore-  a  musket    But  this  is  almost  equally  dangerous,  as  the 

warn  idle  people  of  this  kind  of  danger.                         •  composition  will  not  bear  the  blast  which  issues  from 

The  last  circumstances  which  we  shall  notice  re-  the  mouth  of  the  piece,  even  at  that  distance.  The  mo- 
specting  the  firing  of  rockets,  are  die  methods  which'  ment  it  cracks,  the  fire  enters  from  the  bore  into  the 
have  been  proposed  for  increasing  their  range  orescent.'  fissures,  so  as  to  set  fire  to  more  composition  than  there- 
It  is  evident,  on  the  slightest  inspection  of  a  rocket  is  vent  for;  in  consequence  of  which,  an  explosion  is, 
when  about  to  rise,  that  a  very  large  portion  of  the  unavoidable. 

composition  is  burnt  before  it  is  able  to  quit  its  place,  The  only  safe  method  of  gaining  this  end  is  by  means 
or,  in  mathematical  language,  there  is  a  considerable  of  a  balista,  or  cross  bow.  It  was  by  this  machine  that 
portion  of  the  force  expended  in  overcoming  the  iner-  the  Saracens  and  others-  threw-  their  fireworks,  as  we 
tia,  just  as  there  is  when  a  team  of  horses  first  attempts  mentioned  in  the  historical  part  of  this  article ;  nor  can 
to  set  a  waggon  in  motion.  When  once  the  motion  there  be  any  difficulty  in  applying  it  to  the  rocket. 
has  commenced,  a  very  small  addition  of  force  is  suffi-  The  balista  should  be  formed  on  the  same  principle  as 
cient,  not  only  to  sustain  the  velocity  against  the  re-  the  cross  bow,  with  a  steel  spring;  and  a  sufficient  force  ' 
wstance  of  the  air  and  the  force  of  gravity,  but  to  add  of  machinery  to  bring  it  to  the  bearing.  The  trigger 
to  it  progressively  till  it  has  attained  the  maximum,  or  is  to  be  provided  with  a  string,  for  the  purpose  of  dis- 
till  all  these  forces  are  balanced.  Now,  if  the  initial  charging  it  at  a  proper  distance.  Where  the  bow-string 
velocity,  or  any  velocity  could  be  communicated  at  the  comes  near  to  the  fire  of  the  rocket,  it  should  be  guard- 
beginning,  all  that  would  be  saved  in  the  burning  of  ed  by  a  copper  wire;  but  it  would  be  still  preferable 
the  composition,  and,  consequently,  the  extent  of  range  to  use  strings  made  of  the  best  German  wire,  twisted* 
or  of  ascent,  would  be  proportionally  augmented.  This  manifold.  In  place  of  one  string  also,  two  may  be  used, 
is  but  an  imaginary  advantage,  as  we  shall  immediate*  connected  in  the  middle  by  a  solid  plate  of  metal,  where 
)y  show.  Let  the  mean  times  of  flight  and  elevation  the  fire  might  reach  so  as  to  injure  h.  This  balista  ha» 
of  the  one  pound  signal  rockets  be  taken,  respectively,  for  its  support  a  bar  of  sufficient  size  and  strength  to 
at  twelve  seconds  and  500  yards,  which  is  near  enough  receive  the  rocket,  and  furnished  with  loops,  also,  for 
to  the  truth.  Now,  in  firing,  about  two  seconds  are  the  purpose  of  retaining  it  in  its  proper  position,  as 
expended  on  the  post,  in  the  attempts  to  first  overcome  it  flies  off.  In  firing,  however,  care  must  be  taken  that 
the  inertia  of  the  rocket,  and  two  more  in  communica-  no  blow,  or  impulse,  be  given  to  the  rocket,  for  fear  of 
ting  to  it  a  velocity  considerably  short  of  the  greatest  shaking  the  composition,  and  producing  the  effects 
which  it  will  acquire.  We  may  therefore  consider  three  above  mentioned ;  but  that  the  contact  of  the  string 
seconds  expended  in  overcoming  the  inertia,  or  in  should  be  perfect,  that  it  may  pass  off  the  support 
placing  the  rocket  in  a  state  to  derive  all  the  advantages  without  a  shock.  It  is  scarcely  necessary  to  observe, 
which  it  might  from  its  own  power  of  flight  .  This  that  the  priming  must  be  lighted  before  the  trigger 
amounts  to  just  one-fourth  of  the  whole  time  of  burn*  is  pulled;  and  the  composition  ought,  indeed,  to  burn 
iog.  It  must  not,  however,  be  considered  as  accurate-  for  at  least  half  a  second  before  the  rocket  is  dis~ 
ly  representing  the  time  which  is  lost  to  the  flight,  charged.' 
m  the  rocket  does  not  acquire  its  full  force  siH  the  bore 

hai  become  so  much >  eidarged  by^  the  fire  as  to  give  •    Qf  other  Uses  to  which  Rockets  have  been  applied. 

urae  to  a  considerable  torrent  of  fire,  or,  correctly  '                                                             rr 

•peaking,  stream  of  air.    Were  we.  to  consider  it  as  a  In  our  remarks  hereafter  on  the  iron  rockets,  under.  Of  other 

true  measure  of  the  loss:  of  range,-  we  should  find  that  the  military  branch  of  Fyrotechny,  we  have  mentioned  uses  to 

the  pound  rocket,  burning  twelve  seconds,  and  rising  their  uses  m  the  whale  fishery.                                       wb,ch 

500  yards,  would  lose  a  fourth  part  of  its  range,  or  122  We  have  only  here,  therefore,  to  notice  a  project  for  £^e£en 

yards  nearly ;  but  we  shall  probably  not  be  very  wide  rendering  them  of  use,  as  just  mentioned,-  in  relieving,  appjeied. 

of  the  truth  if  we  take  it  at  80.                                      .  ships  in  cases  of  going  on  shore.    The  original  project 

But  if  this  is  not  of  modi  moment  m  ornamental  rock*  of  this  nature  was.  formed,  and  not  only  formed,  but 
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pebisthed  and  practised  by  Lieutenant  Bell,  of  the 
Royal  Artillery.  It  was,  however,  neglected  by  those 
who  ought  to  have  taken  an  interest  in  it,  but  was  af- 
terwards revived  by  Mr.  Manny,  who  obtained  from 
Parliament  the  splendid  reward  which,  if  -any  where, 
was  doe  to  the  inventor.  This  constated  in  throwing  a 
line  out  of  a  piece  of  ordnance,  attached  to  a  shot  if# 
from  the  shore  to  the  vessel,  the  elevation  was  so  given 
as  to  cause  the  shot  to  range  beyond  it,  so  as  that  the 
line  might  fall  on  board  across  the  ship.  If,  from  the 
vessel,  this  precaution  was  unnecessary ;  and  in  case  of 
any  vessels  being  acquainted  with  this  expedient,  and 
having  the  requisite  implements  on  board,  tha  chances 
of  success  were,  perhaps,  somewhat  greater,  tt  must 
be  recollected,  however,  that  very  few  coasting  or 
trading  vessels  are  provided  with  a  piece  of  ordnance  ; 
and  that,  even  if  they  were,  it  must  generally  be  im* 
possible  to  use  it,  under  the  circumstances  in  which  a 
vessel  is  aground  on  a  lee  shore. 

Lately,  as  an  improvement  on  this  method,  the  same 
Mr.  Manby  and  a  M*.  Trengrouse  have  proposed  the 
use  of  a  rocket.  A  small  line  is  attached  to  it  below, 
which  is  carefully  coiled  up  like  a  whale  line,  so  as  to 
deliver  freely.  Being  thrown  on  board  the  vessel  in 
such  a  state,  it  may  be  made  use  of  to  attach  a  stronger' 
Kne  to,  and  so  on  in  succession,  till  a  hawser  can  be 
carried  on  shore.  It  is  evident  that  this  project  is 
more  applicable  than  a  piece  of  ordnance,  if  it  is  to  be 
carried  by  the  ship  itself;  as,  if  fire  can  be  at  all  pro* 
duced,  a  rocket  may  be  discharged  under  any  circum* 
stances. 

Causes  of  the  Flight  of  Rackets. 

.  There  needed  not  to  have  been  much  dispute  on  thia 
subject  at  any  time,  as  the  causes  of  the  ascent  or  flight 
of  a  rocket  ought  to  have  been  sufficiently  evident. 
Yet,  when  such  philosophers  at  Lemery,  Wolf,  Pa-* 
pin,  and  many  others,  considered  that  the  explosive, 
or  expansive  force  of  gunpowder,  depended  on  the  ra- 
refaction of  air  contained  in  the  interstices  of  the  grains  ; 
when  John  Bernoulli  imagined  that  it  contributed  part 
of  the  force ;  when  Mtisehenbroek*  Stahl,  Beaume,  and 
Macquer,  considered  that  this  effect  arose  from  the  con* 
version  of  the  water  of  the  nitre  into  steam,  wherea* 
nitre  contains  no  water;  when  Count  Rumfard  fol- 
lowed in  the  same  track ;  when  Lombard  added  to  thia 
the  conversion  of  the  nitric  acid  into  vapour;  and  when* 
lastly,  others'  attributed  the  elastic  force  of  granpowder 
to  the  radiation  of  disengaged  caloric,  it  is  not  very 
surprising  that  the  cause  of  the  flight  of  a  rocket  should 
have  been  as  much  misunderstood. 

Since  the  true  cause  of  the  explosive  force  of  powder 
has  been  known,  some  unaccountablo  errors  have  been 
committed  in  attempting  to  solve  this  question.  Some 
philosophers,  forgetting  themselves,  have  imagined 
that  the  effect  arose  from  the  generated  fire  or  flame, 
as  they  considered  it,  acting  en  the  ventor  choke;  an 
action  which,  it  is  very  evident,  would  tend  only  to 
burst  the  rocket,  not  to  make  it  fly.  But  we  may  pass 
by  these  errors*  since  there  is  no  difficulty  whatever  in 
the  question.  As  the  powder  or  the  composition,  which 
does  hoTdfffef  very  materially  mam  that,  is  condensed 
to  one-half  the  space  which  it  occupies  when  in  a  gun, 
the  production  of  air,  proportioned  to  the  bulk  of  this 
composition,  Is  Aeariy  double  what  it  is  from  gunpow- 
der in  a  charge.  If  taken  according  to  the  relative 
weight,  it  approaches  nearer  to  that;  but  is  still  in- 
ferior, on  account  of  the  greater  disproportion  of  the 


nitre  necessary  to  immrc  a  fire  sufficiently  stow,whs»^ 
the  whole  of  the  charcoal  is  not  converted  into  gu  1 
But  as  it  is  not  necessary  to  be  very  accurate  fortaeH 
present  purpose,  we  may  consider  that  the  racket  era- 
position  produces  500  times  its  bulk  of  gas  at  the men 
temperature  of  the  air,  while  its  elastic  force  is  ino* 
sod  by  the  heat  to  not  les»than  2000.    Thus  the  rod- 
et  of  three  inches  diameter  and  two  feet  long,  (to  «. 
sums  a  tB»et)  will  furnish  96,000  cubic  inches  of  g»« 
the  same  density  as  the  atmospheric  air,  at  the  sua 
temperature,  or  at  the  elevated  one  at  which  it  is  acta- 
ally  generated,  884,000. 

In  the  rocket,  now,  of  the  assumed  dimension,  the 
whole  of  this  fluid  must  be  discharged  within  the 
space  of  20  seconds  from  on  aperture  of  1$  inch  ia 
diameter ;  and  this,  therefore,  requires  an  issuing  ra- 
locity  for  the  stream  of  air,  (or  flame  as  it  is  caSed) 
equal  to  that  which  would  result  from  lojWO  cobk 
inches  flowing  in  a  stream  of  that  diameter  throagfa 
every  second  of  time.  Here,  then,  is  the  source  of  the 
moving  power,  which  becomes  a  ease  of  recoil  pterie- 
ly  analogous  to  that  which  takes  place  when  a  piece  of 
ordnance  is  fired.  The  resisting  body  in  this  cue, » 
in  that  of  a  piece  of  ordnance  fired  without  a  wad  at 
a  shot,  as  is  done  in  Dr.  Huston's  pendulum,  u  tk 
a*r ;  and  the  flight  of  the  roeket  Urns  depends  on  i 
comparison  between  the  weight  to  be  moved,  (sddog 
to  it  the  effect  of  gravity  and  the  anterior  resistance  of 
the  atmosphere,)  and  that  of  the  resistance  which  tot 
air  opposes  to  the  issuing  current 

We  have  here  assumed  grounds  of  computation  which 
are  not  exact,  but  quite  sufficient  to  explain  the  gene- 
ral principle.    Both  is  plain,  that,  with  accurate  dm, 
such  as  the  exact  quantity  of  composition  contained 
in  the  roeket,  the  exact  quantity  of  gas  which  a  given 
weight  of  it  would  produce,  and  a  true  measure  of  the 
temperature,  the  problem  that  relates  to  the  velocity 
of  a  rocket  at  any  one  point  of  time,  and  so  on  for  the 
whole  flight,  might  be  calculated.    Dr.  Hutton's  ek 
mente  of  calculation  for  the  initial  force  of  gunpowder 
might,  with  the  necessary  addition,  be  applied  to  the 
solution ;  if  not  with  accurate  results,  when  the  intri- 
eacy  of  all  the  circumstances  are  considered,  yet  with 
not  much  less  than  in  the  case  of  the  firing  of  ord. 
nance,  and  the  quantity,  whether  of  the  recoil  or  the 
propelling  power*    Bet  our  readers  would  not  tbsni 
us  to  enter  into  these  calculations  with  the  requisite 
accuracy r  even  if  our  limits,  permuted  ns  to  enlace  <a 
this  part  of  our  subject 

We  shall,  therefore,  draw  in  on  this  question,  a* 
only  further  say,  that  in  considering  the  nature  atfi 
action  of  this  force,  it  might  probably  be  made  v» 
of  to  advantage  in  obtaining  that  end  of  which  * 
spoke  berate,,  namely,  overcoming  the  inertia  of  rod* 
eta*  To  effect  this  purpose,  a  solid  obstacle  or  p&* 
affixed  to  the  frame  might  be  opposed  to  the  issuing 
current  of  air,  which,  by  offering  a  steady  and  firm  ft- 
sistance  to  it,  would  produce  a  far  greater  initial  e&* 
than  can  be  obtained  from  that  of  the  atmosphereme^ 

From  this  explanation  of  the  action  by  which  • 
rocket  is  caused  to  fly,  the  reason  for  its  very  pecalsr 
. — fc™  becomes  evident.    If  there  wers  no  bom 


no  part  of  it  could  at  any  time  be  inflamed  grot* 
than  an  area  of  the  cylinder ;  and  the  air  proAftd 
from  so  small  a  surface  would  temwufeienttDCoPj 
municate  the  requisite  velocity.  In  consequence « 
the  size  or  length  of  the  bore,  nearly  the  .whole  lfl#} 
of  the  composition  is  inflamed  at  the  sums  time,  *& 
hence  a  rapid  issue  of  air  is  die  consequence.  Hence 
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also  we  can  understand  why  the  velocity  of  a  rocket       From  the  action  of  the  stick  we  call  also  account  Pyroiech. 
tends  to  increase  during  every  successive  part  of  its    for  the  effects  of  wind  in  disturbing  the  flight  of  a       *7* 
flight-  because  as  the  diameter  of  the  bore  becomes    rocket,  and  in  altering  the  line  of  its  direction;  but   ^T^* 
enlarged  by  burning,  a  much  greater  extent  of  sur>    we  need  not  dwell  on  matters  so  obvious*    Bat  it  is 
face  is  occupied  in  the  production  of  gas.    Hence  also   plain,  that  from  the  same  great  power  which  it  thi^s 
the  cause  or  bursting  becomes  evident ;  as,  in  cases  of   possesses  it  is  most  important*  that  in  quitting  the 
fracture  of  the  composition,  so  large  an  extent  of  it    support,  it  should  run  ofear:  as  the  slightest  impedi- 
may  take  fire,  that  the  air  cannot  find  a  sufficiently    raent  or  irregularity  that  may  affect  its  extremity,  in 
free  issue  at  the  vent.    The  necessity  of  choking,  or  of   particular,  may  produce  very  considerable  deflation*, 
contracting  the  vent  hole,  must  now  also  be  so  evi-    It  has  been  proposed  to  steady  the  flight  of  rockets  by 
dent  that  we  need  take  no  notice  of  it.  means  of  wings,  so  disposed*  on  opposite  sides  of  the 

It  remains  yet  to  inquire  respecting  the  use  of  the  case,  as  to  form  the  whole,  into  the  shape  of  an  equi- 
atick,  and  the  deviations  to  which  the  flight  of  a  roo  lateral  triangle.  But  this  method  is  not  efficacious* 
ket  is  subject*  If  we  assume  the  simplest  case,  or  neither  is  it  attended  with  any  particular  advantages 
that  of  a  vertical  rocket,  it  is  plain  that  it  is  subject,  in  other,  respects.  In  the  books  it  it  also  said  that 
in  a  still  atmosphere,  to  two  counteracting  forces  only ;  rockets  may  be  steadied  by  a  bullet  attached  to  the 
namely,  that  of  gravity,  and  that  of  the  anterior  re-  end  of  a  string  at  their  extremity,  which  is  palpable 
distance  of  the  atmosphere.    If  therefore  it  could  be    nonsense.  * 

retained  in  the  vertical  line  Without  a  stick,  or  any    .  nfr;ng,  v^i*. 

other  appendage,  it  would  ascend  in  a  perpendicular  V  *-me  sockets. 

direction.   But  it  is  subject  to  several  disturbing  forces        These  are  so  exactly  like  sky  rockets  in  their  con*  Of  l vie 
which  render  it  impossible  for  it  to  preserve  that  line,    gtructkm,  that  the  same  rules  for  filling  the  cases,  and  rockets. 
One  of  these  is  the  wind ;  another  arises  from  its  own    for  the  composition,  are  applicable  to  both.    But  as  • 
irregularity  of  form,  which,  prevents  it  from  meeting    they  are  seen  at  a  less  distance,  they  admit  of  a  variety 
with  an  equable  resistance  on  all  sides  from  the  cur**    of  fire,  which,  in  the  sky  rocket,  is  almost  superfluous, 
rent  of  air  which  it  makes  by  its  own  flight,  and  the    This  is  the  brilliant  iron  fire ;  and  the  artist  may 
other  and  principal  one  is  the  perpetual  variation  of   adopt*  for  this  purpose,  any  of  the  strong  cotnposi* 
its  centre  of  gravity  which  arises  from  the  burning  out    tions  under  the  head  of  brilliant  fires,  or  else  that  skyt 
of  the  composition*  rocket  composition  described  in  the  table,  fdr  those 

If  now  a  stick  be  attached  to  die  lower  extremity,    jnw  which  iron  enters.    For  the  reader's  convenience 
and  of  sufficient  length,  parallel  also  to  the  axis,  it  is    *e  may  here  give  st  again, 
plain  that  at  whatever  instant  it  tends  to  deviate  from  sdtpettt  9. 

the  line  of  its  flight,  the  rapid  stream  of  air  which  Sulpha*  *, 

is  passing  along  parallel  to  the  stick,  will  meet  it  on  Metled  powder  2. 

the  opposite  side  and  restore  the  original  position.  l'ounded  iron  or  tied  filiagi  1*  ppit. 

The  case  is  precisely  that  of  a  rudder  in  a  ship,  sU  if  lints  can  be  stretched  fat  enough,  there  need  be 
milarly  acted  on  by  the  current  of  water  that  runs  no  limit,  as  in  iky  rockets,  to  the  length  of  Che  eem* 
along  the  keel,  in  such  a  manner  as  to  produce  the  position;  bufc  in  no  case  it  it  necessary  that  the  comi 
effect  of  restoring  the  true  position  wherever  it  m«y%  position  should  bum  longer  than  the  Knew*))  admit, 
deviate ;  and  further,  in  this  particular  case,  of  pro-, %  as  it  would  at  the  end  of  its  range  remain  stationary, 
ducing  a  new  one  when  required,  merely  by  causing  Thus,  as  wo  have  just  shown  that  the  average  flight 
the  rudder  to  meet  the  current  The  length  of  the  stick  of  a  sky-rocket  of  one  pound  is  480  yards,  500  will  be 
is  also  necessary,  partly  to  enable  it  to  act  with  the  a  sufficient  length  for  the  line.  If  it  can  be  carried 
greater  effect  on  the  passing  current  by  its  distance  farther,  aa  additional  number  of  diameter*  of  eompo- 
from  the  centre  of  gravity  of  the  rocket,  and  partly  «tion  may  ha  left  aboVe  the  bare  in  fitting  it ;  and  it 
to  enable  it  the  more  easily  to  counteract  or  compensate  is  easy  by  trial  to  compute  the  exact  relative  lengths 
that  change  in  this  centre  which  arises  from  the  bom-  of  the  line,  and  the  nature  of  the  composition,  that 
ing  out  of  the  composition.  this  may  be  finished  at  the  end  ef  the  range.    We 

In  flights  at  low  elevations,  and  at  angles  less  than  may  also  here  remark,  that  the  flight  of  a  line  #ock- 
the  perpendicular,  the  same  reasoning,  with  some  va-  at  may  be.  too  rapid  for  the  eye  So  follow  it  con* 
nations,  is  applicable.  These  are,  however,  so  obvious  veniantly,  particularly  if  it  is  a  simple  one,  as  it 
that  we  need  not  enter  on  them.  We  musty  however,  has  very  little  resistance  to  encounter.  In  such  a  case 
remark,  that  the  weight  of  the  stick,  in  these  cases*  it  will  be  proper  to  reduce  the  length  of  the  bore, 
produces  an  effect  which  does  not  occur  in  the  verti-  which  may  easily  be  done  by  using  a  shorter  spindle.' 
cal  flights.  Its  tendency  is  to  make  the  rocket  assume  But  if  the  line  racket  is  to  be  compounded,  or  to  carry1 
an  angle  of  elevation  greater  than  that  at  which  it  ia    any  considerable  weight,  the  artist  may  adhere  to  the 

Saced  on  the  frame.    Thus,  to  produce  a  curve  calcu~    usual  proportions  for  sky-rockets.     In  all  cases,  it  i» 
ted  for  an  initial  direction  of  45°,  the  Toeket  will  re-    easy  to  understand  that  the  flight  may  be  retarded  by 
quire  an  elevation  which  may  be  only  42%  or  even  less*    diminishing  the  length  of  the  bore,  or  by  increasing 
The  explanation  of  this  is  easy.    At  the  moment  the    relatively  the  unboxed  part  of  the  composition,  in  which* 
rocket  quits  the  support,  its  velocity  is  yet  small;  or    case  tha  effect  is  more  pleasing  than  when  the  velocity 
the  steerage  way.  to  use  a  sea  phrase,  is  insufficient    is  very  great,  but  it  ia  useless  to  give  any  positive  rttle- 
to  allow  the  rudder  iu  full  action*     The  weight  of   on  this  subject,  as  the  artist  must  be  regulated  by  lbe> 
the  after  end  of  the  stick  thus  causes  it  to  drop,  and   length  to  which  ho  can  stretch  bis  line, 
consequently  to  elevate  the  rocket  so  as  to  increase-       The  proper  lino  for  this  purpose  is  that  which  it  call* 
the  angle   with  the  horiadn*     Hence  the   singular    ed  jack-line,  and  it  must  be  stretched  as  tight  aa  potsi~ 
curves  which  are  assumed  by. such  sockjetl  at  the  com*   We,  lest  it  should  come  too  near  the  ground  in  the* 
nencement  of  their  flights.  middle.    Where  simple,  or  aHemting  plain  rocket* 
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Fyroteeh-  that  it  may  be  strong  when  it  arrives  at  the  middle,  so 
„  ,  "*'_-  *•  to  rod  in  a  lively  manner.  The  remainder  of  the 
'  ease  is  then  to  be  filled  with  the  same  compositions  in 
a  reverse  order.  The  jcase  being  then  completely 
dosed  at  both  ends,  as  for  the  tourbillon,  two  holes 
must  be  bored  into  it  at  the  extremities,  and  on  oppo- 
site sides,  that  it  may  revolve  like  a  wheel.  To  in- 
sure a  sufficient  velocity,  If  that  is  desired,  each  pf 
these  bores  may  also  be  prolonged  according  to  the 
axis  of  the  case,  as  in  a  rocket,  but  they  need  not  ex- 
tend inwards  above  a  diameter.  It  must  be  primed 
by  a  single  leader,  that  both  ends  may  fire  at  once. 
To  arrange  it  for  firing,  it  must  be  fixed  on  a 
Fl'e>  9*  short  obtuse  cone  a,  like  a  child's  top,  taking  care  that  it 
be  perfectly  balanced,  and  that  it  may  be  spun  like  a 
top  on  the  table  where  it  is  to  be  fired.  When  that  is 
done  it  acts  the  part  of  a  wheel  on  the  table,  with 
some  little  variety,  arising  from  its  lateral  change  of 
place.  From  the  proximity  of  the  spectators  to  such 
a  firework  as  thjs,  it  will  not  well  admit  of  terminat- 
ing with  a  bounce.  But  it  may  end  with  a  discharge 
of  serpents.  This  ia  done  by  fixing  a  short  thick  case 
in  the  centre,  with  the  opening  directed  upwards, 
which  may  be  filled  with  serpents,  and  the  requisite 
priming  communicating  by  means  of  a  hole  with 
the  middle  of  the  firework.  .  This  case  must  not  ex- 
ceed an  inch  in  length,  lest  it  should  overbalance  the 
wheel;  and  the  serpents,  that  must  not  be  more  than 
an  inch  and  a  half  long,  may  be  attached  and  retained 
in  their  place  by  a  bit  of  thin  paper  pasted  round 
them  and  the  case  together*  These  fireworks  may 
also  be  made  double,  by  fixing  two  rockets  transverse- 
ly on  the  cone,  all  the  vents  being  directed  the  same 
way;  and  in  this  manner  they  succeed  better,  as  the 
balance  is  more  perfectly  preserved. 


Of  Roman 
candles. 


Of  Roman  Candles, 

These  are  also  known  by  the  name  of  fire-pumps. 
They  are  very  much  used  on  all  occasions  of  public 
display,  aa  they  are  exceedingly  ornamental ;  as  well 
as  on  the  most  common  occasions,  by  the  people,  and 
by  school-boys.  Though  apparently  simple,  they  are 
by  no  means  easy  to  .make  so  as  to  act  well,  and  re- 
quire therefore  considerable  attention,  and  very  par- 
ticular directions. 

It  is  requisite  that  the  cases  should  be  exceedingly 
strong,  as  they  have  to  bear  considerable  force  without 
at  the  same  time  running  any  hazard  of  bursting, 
AH  the  paper,  therefore,  which  enters  into  the  case, 
should  be  pasted  at  every  turn,  and  well  rolled,  that 
it  may  be  as  hard  as  a  board,  and  as  strong  as  a 
piece  of  ordnance,  which  it  is,  in  fact,  as  far  as  its 
use  is  concerned.  Those  who  have  frequent  occasion 
to  .use  this  firework,  for  public  purposes  that  recur 
often,  will  find  it  good  economy  to  have  iron  oases  as 
strong  as  gun  barrels,  which,  of  course,  must  be  care- 
fully cleaned  and  greased  when  out  of  use.  The 
length  of  the  case  should  not  be  less  than  twelve 
diameters ;  and  as  this  firework,  from  its  nature,  can- 
not be  very  durable,  it  may  even  range  as  far  as  fif« 
teen,  if  carefully  made,  beyond  which  the  length  be- 
comes inconvenient,  as  the  sparks  have  too  far  to  tra* 
vel  through  it  before  they  make  their  appearance. 

Before  beginning  to  fill  it,  it  is  necessary  that  all 
the  compositions  which  are  to  be  introduced  into  it 
should  be  ready  arranged  under  the  operator's  hand, 
as  it  is  necessary  to  keep  an  accurate  account  of  (heir 


succession  and  proportions.  Four  kinds  of  fire  are  1 
all  that  can  be  introduced,  but  three  at  least  are  neco- 
aary.  These  are  the  common  sparkling  fire  from* 
charcoal;  that  from  iron;  the  blueantimonial  light;  and 
the  white,  light,  the  receipts  for  which  may  be  selectsd 
at  the  operator's  pleasure,  from  the  table  of  compoa. 
tions,  with  this  recollection,  that  the  sparkling  fir* 
need  not  be  of  a  very  strong  kind,  as  there  is  no  recoil 
wanted,  and  pothing  but  a  stream  of  sparks.  The 
stars  for  this  purpose  may  also  be  taken  from  the 
compositions  described  for  stars  in  general;  but  blue 
and  white,  ones  will  be  sufficient  It  is  requisite,  bow. 
ever,  that  the  stars  used  for  Roman  candles  should  be 
short  cylinders,  moulded  in  a  case  of  the  same  dimen- 
sions, that  they  may  take  up  as  little  room  as  possible, 
and  run  the  least  risk  of  being  broken  in  the  driving 
of  the  case.  In  point  of  thickness  they  need  not  ex* 
cecd  one  quarter  of  the  diameter  of  the  charge,  as  it  i$ 
a  great  object  to  save  room,  and  as  the  star  ought,  if 
possible,  to  be  burnt  out  before  it  falls  to  the  ground. 
Thus  we  will  here  suppose,  that  the  case  is  an  inch 
.  in  the  interior  diameter,  when  its  length  will  be  twelve 
inches,  and  the  length  of  each  star  a  quarter. 

The  case  is  closed  at  the  lower  extremity,  and  is 
filled  from  above;  and  as  much  force  cannot  be  used, 
it  may  be  driven  without  the  precaution  of  using  a 
mould.  The  first  thing  to  be  introduced  is  powder  in 
the  grain,  to  the  amount  of  a  diameter,  on  which  is  to 
be  placed  a  star,  or  two  or  three,  should  the  art's 
prefer  it.  But  care  must  be  taken  that  there  be  not 
powder  enough  to  burst  the  case,  as  that  would  spoil 
the  effect  If  the  artist  is  desirous  that  there  should 
be  a  report  at  the  end,  it  ia  better  to  attach  a  separate 
maroon,  or  a  number  of  these,  or  else  a  folded  cracker, 
which  must  communicate  with  the  end  of  the  charge, 
by  a  proper  touch-hole. 

On  the  top  of  the  star  must  pow  be  placed  the 
amount  of  a  diameter  or  more,  of  the  brightest  spie- 
ling fire,  which  must  be  rammed  down  as  hard  ai  can 
safely  be  done,  without  breaking  the  star.  But  none 
of  these  compositions  will  bear  so  much  driving  as 
wheels  or.  sky-rockets,  for  that  reason.  Another 
charge  of  powder,  and  another  star,  may  then  be  intro- 
duced, and  so  on  alternately,  at  the  discretion  of  the 
operator ;  taking  care  to  vary  the  fires  as  the  firework 

Sroceeds,  by  means  of  the  charcoal  fires  and  the  slow 
aming  compositions.  But  it  is  a  general  rule,  that 
the  brighter  and  stronger  fires  mustbe  at  the  bottom, 
where  the  length  of  the  case  requires  it,  and  that  the 
slow  ones  should  only  be  introduced  high  up  in  the 
case,  as  their  flames  would  otherwise  be  naif  suffocat- 
ed. The  operator  must  also  remember,  thai  wheitw 
a  slow  composition  U  introduced,  it  need  not  occupj 
so  much  space  as  a  quick  one ;  and  he  must  also  take 
care  that  one  species  of  composition  ia  firmly  settled 
before  another  is  introduced,  that  their  effects  on  burn- 
ing may  be  preserved  distinct.  With  these  attentions 
he  cannot  fall;  and  we  shall  only  yet  remark,  that * 
twelve  inch  case  may  carry  from  six  to  eight  or  tea 
stars. 

As  this  firework  is  transitory,  its  effect  may  be  im- 
proved and  prolonged  in  various  ways.  We  shall  de- 
scribe a  few  of  these.  Many  Roman  candles  may  be 
fired  together  in  a  vertical  direction ;  but,  to  produces 
good  effect  from  this  method,  all  that  are  to  burn  at 
once  must  be  so  far  different  iq  the  proportional  distan- 
ces of  the  stars  in  their  composition*  that  there  may 
always  be  a  star  or  two  in  the  air  ;  a  matter  easily  so- 
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complished.  *  Many  may  be*  made  to  fire  at  the  sine . 
time  in  a  different  way,  so  as  to  produce  a  pleasing  ef. 
feet.    In  this  way  a  number  are  arranged  above  each 
other  on  an  upright  post,  at  an  angle  of  50  or  60  de- 
grees, and  a  similar  number  is  placed  in  the  same  way 
on  a  post  at  some  distance,  so  that  their  orifices  are  op- 
posed to  each  other.    Thus,  when  they  are  all  lighted 
st  once,  as  they  must  be  by  a  single  leader,  they  ap- 
pear to  carry  on  an  engagement,  throwing  stars  st  each 
other,  which,  thus  crossing,  form  beautiful  curves  in 
the  sir.     In  these  contrivances  alio,  the  disposition  of 
the  stars  should  be  dissimilar  in  the  different  cases,  that 
there  may  be  always  a  few  stars  in  the  air  at  the  same* 
time.    We  beg  to  caution  pyrotechnists  against  suffer* 
ing  their  stars  to  fall  among  the  spectators,  as  they  pe-> 
netrste  like  musket  balls,  and  as  we  hate  seen  ait  in- 
stance of  death  from  this  accident. 

As  the  Roman  candle  is  not  durable,  and  as  it  may 
be  often  desirable  to  keep  up  this  kind  of  fire  for  along 
time,  this  may  be  done  indefinitely,  even  for  a  whole 
night  were  it  required,  by  means  of  a  succession  of 
tbem  placed  together.  For  this  purpose,  they  must  be 
connected  in  succession  by  leaders  from  the  end  of  one 
to  the  beginning  of  another,  taking  care4  that  these  may 
be  so  well  secured  that  no  accidental  fire  from  one  may 
discharge  any  of  the  chain  out  of  its  turn. 

Single  Roman  candles  may  also  be  varied  in  other 
ways,  independently  of  their  combinations,  with  wheels 
or  complicated  pieces.    Thus,  they  may  be  caused  to 
discharge  serpents  as  well  as  stars,  by  attaching  these 
outside  of  the  cases,  and  causing  tbem  to  communicate 
with  the  composition  at  different  periods  of  its  burn- 
ing, by  means  of  a  very  small  orifice.    The  serpent 
mutt,  in  this  attempt,  be  secured  to  the  esse  by  a  piece 
of  quick  match,  which,  by  burning,  will  allow  it  easily 
to  disengage  itself ;  and  thus,  by  making  these  holes 
in  proper  places,  this  firework  may  be  caused  to  dts* 
charge  a  serpent  and  a  star  alternately.    Crackers  may 
also  be  attached  to  the  sides  of  the  cases  in  the  same 
manner,  so  as  very  much  to  increase  the  effect ;  and  it 
is  further  easy  to  make  this  more  amusing  by  adopting 
the  folded  crackers  which  fiy  off,  and  continue  their 
>  successions  of  reports  after  they  are  disengaged.    Last- 
ly, As  the  greatest  defect  of  a  single  Roman  candle  is 
the  quiet  way  in  which  it  expires,  it  may  be  connected 
at  the  bottom  with  a  separate  magazine  of  stars  or  ser- 
pents, or  crackers,  or  all  united  so  as  to  terminate  in  a 
lively  and  brilliant  manner* 

Of  Water  Rockets. 

Many  kinds  of  complicated  fireworks  may  be  exhi- 
bited in  the  water  without  difficulty ;  a  circumstance 
always  surprising  to  the  populace,  who  imagine  a  ne- 
cessary antipathy  between  fire  and  water.  But  we 
shall  only  here  describe  the  simpler  water  rocket,  as 
the  complicated  kinds  will  come  in  a  more  proper  place 
hereafter. 

The  principle  of  these  is  exactly  the  same  as  that  of 
the  sky  rocket,  or  rather  of  the  line  rocket,  as  they  re- 
quire no  sticks.  The  compositions  may  also  be  select- 
ed in  the  same  manner,  so  that  we  need  not  dwell  on* 
this  part  of  the  subject  They  should  be  furnished 
with  bounces  or  crackers  at  the  end,  as  it  is  to  no  pur- 
pose to  provide  stars  or  other  ornaments,  which  Would 
immediately  be  extinguished  by  coming  into  contact 
*tth  the  wster.  This  cannot  happen  to  the  case,  as 
(he  current  of  air  issuing  from  it  prevents  the  air  from 
ottering.    But  it  is  to  no  purpose  to  allow  them  to 


bum  under  the  water,  though  they  wiry  be  permitted  Pyrotech. 
to  explode  there  with  a  goad  effect,  as  they  only  send  "7- 
up  smoke,'  and  appear  to  the  spectators  to  be  a  failure 
when  this  happens.  Hence  they  must  be  made  just 
capable  of  floating  on  their  sides,  by  means  of  a  bit  of 
cork  or  wood,  if  that  is  necessary.  Thus,  whan  .fired, 
they  recoil,  and  as  this  cannot  be  done  in  a  straight 
line  owing  to  the  unequal  resistance  of  the  water,,  they 
wander  about  in  serpentine  directions,  sometimes  even 
sinking  for  a  short  space.  It  may  happen  that  they 
will  sink,  and  net  rise  again,  by  sticking  in  the  mud, 
which  must  be  considered  as  a  failure ;  and  as  there  is 
no  advantage  in  this,  we  do  not  recommend  the  nee  of 
what  is  called  a  sinking  charge. 
<  If  the  water  is  large  enough  to  afford  room  for  a  di- 
rect flight,  this  may  be  produced  by  means  of  a.  stick* 
That  should  be  flat,  so  that  at  the  extremity  it  may 
take  a  good  hold  of  the  water,  and  thus  direct  the 
steerage.  If  very  long,  the  steerage  will  be  so  correct 
that  it  will  advance  in  a  straight  line ;  but  an  irregu* 
1st  line,  which  is  perhaps  more  amusing,,  may  be  pro- 
duced by  making  the  stick  not  much  longer  than  the 
rocket  itself. 

The  simpler  .water  rocket  may  be  caused  to  perform 
another  motion,  which  is  also  entertaining.  .  For  this 
purpose,  it  is  also  to  be  provided  with  a  stick,  so  form* 
ed,  that  when  the  whole  is  placed  in  the  water,  the 
rocket  may  lie  at  an  angle  of  from  five  to  ten  degrees* 
In  this  case  its  mouth  will  be  immersed ;  but  that  is  of 
no  moment,  as  a  proper  leader,  well  secured,  to  pre- 
vent the  entrance  of  the  water,  must  be  brought  from 
it  towards  the  upper  end  of  the  case.  When  this 
rocket  is  fired,  it  rises  out  of  the  water,  and  falls  again 
repeatedly  so  as  to  perform  a  ricochet>movement  in  its 
flight,  or  what  is  commonly  called  duck  and  drake. 

It  is  possible  also,  and  that  without  difficulty,  if  the 
water  is  deep  enough,  to  fire  the  water  rocket  as  a  sky 
rocket,  vertically.  In  this  case,  the  stick  must  be 
counterpoised  at  the  bottom  by  a  bit  of  lead,  so  that 
the  rocket  may  float  erect,  and  as  the  mouth,  may  be 
immersed,  a  leader  must  also  be  conducted  from  it  up- 
wards. Rockets  so  disposed,  ascend  with  great  force 
at  first,  owing?  to  the  great  resistance  offered  by  the 
water  to  the  issuing  stream  of  air. 

Instead  of  single  water  rockets  of  a  large  siae,  many 
may  be  fired  together;  and  in  this  case  they  are  called 
squibs.  These  differ  in  no  respect  in  their  construe* 
tion  from  ordinary  squibs  or  serpents ;  only  care  must 
be  taken  that  they  may  always  float.  In  discharging 
them,  some  precautions  are  also  requited.  The  whole 
must  be  collected  together  on  a  piece  of  light- wood,  by 
means  of  two  or  three  stands  of  quick  match,  which, 
being  burnt  when  they  are  lighted/  they  can  easily  dis- 
engage themselves,  and  wander  about  on  the  water. 

If  it  is  wished  to  fire  large  reports  under  water/these 
must  be  made  in  maroon  cases  of  unusual  sise,  and1  so 
heavy  as  to  sink.  A  bit  of  squib  or  portfire  may  then 
be  attached  to  each,  which  is  lighted  when  they  are 
thrown  in.  This  continues  to  burn  under  the  water, 
however  imperceptibly,  so  that  the  explosion  of  the 
cracker  is  somewhat  unexpected  and  surmising,  aU 
though  the  report  is  hollow,  and  as  if  suffocated.  If 
very  large,  it  produces  a  sensible  shock  on  the  surround* 
ing  ground.  These  crackers  may  also  be  floated,  and 
exploded  upon  the  surface. 

We  may  lastly  add,  en  the  subject  of  the  simpler 
water  rockets,  that  Roman  candles,  gerbes,  cases  of 
serpents  or  of  stars,  or  any  kind  of  fixed  cases  that  are 
used  on  the  ground,  may  also  be  fired  from  the  surface 
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Pjroteca-  of  the  water  by  means  of  proper  floats ;  but  the  me-r    of  wood  matt  be  pet  infertile  rant  so  tg  fcyfill  it  op,  F 

*    "^ thod  of  doing  this  is  so  simple  as  to  require  no  parti-    flalf  a  diameter,  or  a  whole  one,  of  a  moderate  char- 

v  "    cular  description,  though  we  may  remark,  that  large    coal  fire  must  first  be  introduced,  that  the  firework  " 
white  lights  calculated  to  born  for  a  considerable  time'  may  not  break  out  in  all.  its  brilliancy  at  once,  after 
produce  a  very  pleasing  effect  in  this  way.  which  it  may  be  -filled  to  the  end  with,  the  iron  coops. 

The  simple  water  rockets  may  also  be  combined  like  ■  sition.  If  a  bounce  is  required  it  should  be  in  a  sept- 
the  line  rockets,  so  as  to  produce  a  more  durable  and  -  rate  maroon  case<  as  it  is  more  manageable  and  louder; 
various  effect  Thus  two  or  three,  or  many  more,  may  and,  from  economy,  as  the  gerbe  case  may  Kra  i 
be  united  in  alternate  order,  so  asthat  one  may  fire  when  second  time  with  the  addition  of  a  new  vent.  The 
the  other  is  expended.  But  as  the  water-  permits  of  driving  requires  to  be  performed  with*  as  much  force 
motion  in  any  direction,  we  are  not  even  limited  to  as  it  is  possible  to  give;  fully  as  great*  or  even  grester 
this  regular  order.  Thus  the  cases  may  be  put  toge.  than  for  rockets  of  the  same  size  ;  as  the  strength  of 
ther  in  any  disorderly  manner  that  the  operator  chooses/  composition  necessary  for  burning  the  iron  effectually 
and  the  effect  of  this  will  be  a  great  variety  of  intricate  is  so  great,  that,  if  not  well  driven,  it  would  burst  the 
serpentine  movements,  so  as  to  increase  very  much  the  case.  The  larger  gerbes,  indeed,  can  scarcely  be  effec- 
effect ;  the  greatest  objection  to  the  water  rocket  being  tually  driven  without  the  pile  engine.  When  finished, 
its  want  of  variety  and  brilliancy.  If  they  are  attach-  it  is  advisable  to  fill  up  the  neck  with  a  blue  light  or 
ed  in  the  form  of  a  wheel,  so  as  to  float  on  the  surface,  other  composition  of  little  show,  9B  the  surprise  will 
they  will  also  produce  a  pleasing  appearance ;  but  the  be  the  greater  when  the  gerbe  comes  to  take  fire, 
artist  must  not  expect  that  they  will  revolve  regularly  The  smaller  gerbes  are  sometimes  called  fountain 
like  a  wheel  in  this  manner,  because  of  the  very  une-  end  Chinese  fires,  but  they  differ  in  no  respect  from 
qual  resistance  which  they,  meet  with  from  the  water  the  former,  except  in  siae  and  in  the  nature  of  the 
in  the  attempt  to  revolve.  To  make  a  wheel  revolve:  composition,  as  already  noticed.  -  We  mentioned  that  a 
upon  water  requires  a  proper  contrivance,  which  must  common  choke  would  answer,  if  on  a  very  small  seek. 
be  sufficient  to  float  whatever  wheels  may  be  used.  We  When  they  amount  to  six  or  eight:  ounces,  however, 
shall  describe  under  the  head  of  Wheels  all  the  kinds,  a  better  wsy  of  making  the  choke  is  to  drive  a  diane- 
so  that  the  artist  may  select  from  them  any  which  he.  ter  of  clay  first  upon  it,  which  may,  after  the  compos- 
may  think  proper.  tion  is  driven,  be  perforated  by  a  gimlet  of  the  proper 

siae. 

Of  Gerbes.  *n  tl%e  k°ok*  °f  pyotechny,  receipts  will  be  found 
t                           J  for  making  what  is  called  the  Chinese  spur  fire,  which 
Of  gerbes.        This  is  the  .most  brilliant  of  all  the  fixed  simple  fire-  are  purely  imaginary.     This  is  said  to  be  a  cold  fir*, 
Plate         w<>rks,  being  formed  entirely  of  the  iron  fire.     Various  (not  a  very  intelligible  term,)  and  to.  be  made  with 
ccccLxxn.  receH>t8  for  H  will  be  found  in  the  table  of  composi-  saltpetre,  sulphur,  arid  lamp  black.    One  of  the  re- 
Fig.  10.     '  tions,  so  that  we  need  not  here  repeat  them.  We  must,  ceipts-  gives  four  quarts  of  lamp  black  to  a  poaod  of 
however,  remark,  that  in  proportion  to  the  dimensions  saltpetre  and  half  a  poftnd  of  sulphur ;  *  composition 
of  the  gerbe  may  be  the-  siae  of  the  particles  of  iron,  which  may  well  be  called  cold,  as  it  would  not  ban  tt 
Thus  the  largest  fragments  of  cast  iron  may  be  put  in-  all.  The  truth  is,  that  the  Chinese  spur-fire,  sometimes 
to  cases  of  three  or  four  inches  in  diameter,  while  steel  also  called  flower  pots,  is  merely  a  gerbe;  and  the 
filings  may  be  used  for  the  smallest.    The  proportion  bright  sparks  are  produced  in  the  usual  way  by  iron. 
of  three  pounds  of  mealed  powder  to  one'  of  iron  will  But  as  the  Chinese  are  great  economists  in  their  mate- 
be  found  \o  answer  generally  as  a  rule.  rials,  these  are  made  on  a  very  small  scale.    The  com' 
There  is  a  peculiarity  in  the  construction  of  the  cases  position  is  simply  that  of  gunpowder,  or  of  saltpetre 
for  the  larger  gerbes  which  requires  to  be  described*  15  parts,  sulphur  10,  and  fine  charcoal  or  lamp  black 
They  should  be  extremely  strong,  as  the  composition,  fifteen,  by  weight,  well  mixed  end  rammed.    A  very 
which  is  very  powerful,  and  requires  to   be  much  few  grains  of  iron  are  introduced  at  different  distance! 
checked  at  the  issue,  might  otherwise  burst  them.  But  into  the  composition  during  the  driving,  so  that  in- 
besides  the  ordinary  choke,  they  must  be  provided  stead  of  yielding  a  torrent  .of  sparks   it  gives  a  red 
with  a  second  at  some  distance,  and  as  this  is  some,  strong  flame,  with  an  occasional  bright  spark.    No 
what  difficult  to  manage  in  paper,  it  is  better  to  have  other  directions  can  be  required  for  making  this  flower- 
a  vacant  space  in  the  case  above  the  choke,  which  is  to  pot,  which  is  generally  made  on  a  very  small  scale,  to 
be  filled  with  a  wooden  tube,  well  glued,  and  secured  as  to  admit  of  being  fired,  like  the  fire  wheels,  and  til 
in  it ;  the  diameter  of  its  bore  being  the  same  S9  that  the  other  Chinese  fireworks,  in  a  room, 
of  the  choke  itself.    This  may  be  about  two  inches  in        We  shall  not  add  any  thing  here  respecting  the  fa- 
length  for  the  cube  of  three  or  four  inches  in  diameter,  rious  additions  that  may  be  made  to  gerbes.  as  it  would 
ana  so  in  proportion ;  the  smallest  sizes  requiring  no-  be  in  a  great  measure  to  repeat  that  which  has  bees 
thing  more  than  the  ordinary  choke.    The  purposes  of  said  on  this  subject  in  other  places, 
this  long  aperture  is  to  enable  the  iron  to  be  complete- 
ly heated  m  its  passage  out,  without  which  precaution  p^  je  Bnns.     Pots  d>  aigrettes.    Pats  it  S*»cis*mt. 
the  larger  kinds  might  be  thrown  out  unburnt ;  and 
also  to  compel  the  sparks  to  spread  after  their  issue,  so  .  There  are  three  kinds  of  fireworks  described  in  all  P# 
as  to  produce  that  resemblance  of  a  wheat  sheaf  whence  the  books  of  py roteebny,  but  as  the  general  principle  £» 
the  name  is  derived.  is  the  same  in  all,  and  as  there  is  indeed  no  great  dif- r^ 
The  filling  of  such  a  case  requires  some  precautions ;  ference  among  them  but  the  name,  we  have  here  data-  p  „, 
and,  on  account  of  the  great  force  required  to  drive  it  ed  them  all  together. 

firm,  a  mould  is  necessary.  The  length  may  vary  from        The  pots  de  bring,  as  they  are  called,  are  intended 

four  diameters  to  ten  or  more,  according  to  the  views  of  to  throw  serpents,    stars,    and    crackers;    the  pott 

the  artist  respecting  its  duration.    When  placed  in  the  d'aigrettes  throw  serpents  only*  and  the  last  kind  » 

mould  for  driving,  with  the  mouth  downwards,  a  plug  intended  to  throw  up  cases  which  are  half  serpent  sad 
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half  cracker.  These  admit  of  no  after'  variety  but 
in  their  sue;  and  the  management  ie  the  aame  for 
all. 

•  To  make  a  single  case  of  this  kind,  it  must  be  of 
sufficient  strength  to  resist  the  explosion  of  the  powder, 
and  that  is  all  which  is  requisite,  as  no  choke  is  want- 
ed, and  as  they  are  doted  at  the  bottom,  and  require 
no  driving.  They  must  be  considered,  in  fact,  merely 
as  mortars  or  pieces  of  ordnance ;  and,  if  of  large  sise, 
and  likely  to  be  wanted  again,  it  is  better  that  they 
should  be  made  of  metal  or  wood.  They  need  not  be 
much  longer  than  the  cases  which  they  are  to  con- 
tain, if  they  are  intended  to  fire  serpents;  but,  if 
to  throw  stars,  the  length  will  depend  on  the  views  of 
the  operator. 

The  smallest  rises  are  used  by  the  Chinese  to  throw 
serpents,  and  these  serpents  do  not  exceed  the  sixth  of 
an  inch  in  the  interior  diameter.  A  case  of  three 
inches  in  diameter,  and  two  inches  in  length  is  suffi- 
cient for  these.  But  as  serpents  even  of  four  ounce 
dimensions  may  be  thrown  in  the  same  way,  the  sizes 
most  be  increased  accordingly.  In  loading  them,  a 
small  quantity  of  mealed  powder,  not  above  a  quarter 
of  an  inch  in  thickness,  must  first  be  laid  on  the  bottom 
of  the  case,  and  rammed  down  tight,  to  prevent  it  from 
being  shaken  in  the  carriage.  Upon  this  the  serpents 
are  to  be  placed  with  their*  mouths  downwards,  and  so 
that,  they  may  not  be  too  tight  in  the  case,  which 
would  prevent  them  from  flying  easily  out.  As  these 
have  sufficient  force  of  recoil  themselves,  they  do  not 
require  a  large  charge  in  the  case,  unless  it  is  intended 
to  threw  them  very  high  into  the  air.  Should  this  be 
desired,  the  case  must  have  a  load  of  powder  in  grains 
first,' on  which  is  to  be  fitted  a  loose  cover  of  paste- 
board to  serve  as  a  wadding.  Above  this  must  then 
be  placed  as  much  mealed  powder  as  will  be  sufficient 
to  inflame  the  serpents ;  and  thus  the  desired  effect  will 
be  obtained.  The  same  rule  may  be  attended  to,  if 
nucissons,  or  crackers,  are  to  be  used  instead  of  simple 

3 rats.  But  we  must  here  caution  the  artist  against 
ing  these  too  long,  as,  if  they  are,  they  will  over- 
set and  fall  down.  Five  diameters  are  quite  sufficient, 
ud  even  less  may  answer. 

If  stars  are  to  be  projected,  either  alone,  or  with  ser- 
pents and  crackers,  a  sufficient  charge  of  grain  powder 
for  the  intended  purpose  is  also  required;  and  it  is  to 
be  managed  in  the  same  manner.  To  prevent  dis- 
turbance in  the  carriage,  the  pasteboard  division  or 
wadding  may  be  pasted  at  the  margin  slightly  to  the 
case,  by  means  of  a  bit  of  thin  paper ;  but  it  is  a  gene- 
ral rule  to  avoid  oversetting  these  fireworks  in  the 
carriage,  as  the  mealed  powder  might  get  into  the 
chokes  of  the  serpents,  and  cause  them  to  burst  in  the 
cut**  For  stars,  this  is  of  no  consequence.  It  may 
indeed  be  preferable  generally  to  keep  these  cases  filled, 
«1  excepting  the  mealed  powder,  which  may  be  intro- 
duced just  before  the  time  of  firing.  In  this  way,  the 
paper  which  is  to  cover  and  secure  the  serpents,  must 
he  pasted  in  a  cylindrical  manner  round  the  case,  so  as 
jo  be  twisted  up  at  the  top  loosely.  Otherwise  it  may 
w  fastened  down  like  the  head  of  a  drum ;  but  in 
"ery  way  it  must  be  made  slender,  so  that  it  may 
e»ily  blow  up. 

Such  cases  as  we  have  now  described,  if  used  alone, 
jJ*J  be  fired  by  a  leader  of  quick  match  inserted  into 
™»  top,  and  furnished  at  the  extremity  with  a  bit  of 
•Joy  match,  so  as  to  allow,  the  operator  time  to  retire. 
oat  it  is  usual  in  public  displays  to  fire  many  at  once  ; 

*  which  case  ail  the  leaders  must  communicate,  with  a 
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common  one,  which  may  also  be  conveniently  attached  tyrotcch. 
to  some  case  of  ordinary  fire  that  may  burn  first,  and  ^    "*• 
-thus  give  time. 

It  is  farther  easy  to  see  bow  these  may  be  united  to 
Roman  candles,  or  gerbes,  or  white  lights,  or  any  other 
class  of  fires.  But  for  this  purpose  they  must  all  be 
fixed  together  in  frames ;  ana  the  leaders,  which  are  to 
^communicate  to  the  pots  of  serpents,  should  enter  by  a 
hole  at  the  bottom.  A  .conical,  hard,  but  loose  cup 
should  also  be  placed  over  the  mouths,  to  prevent  any 
chance  of  a  spark  falling  into  them  and  inflaming  them 
■before  their  time.  All  these  pots  may  be  used  in  the 
water  by  means  of  proper  floats,  and  the  serpents  when 
thrown  on  the  water  have  a  good  effect  if  they  are 
made  light  enough  to  swim. 

Of  Balloons, 

These  are  contrivances  for  carrying  squibs,  or  ser-  Of  bal- 
pents,  or  stars,  or  crackers,  high  up  into  the  air  before  loons, 
bursting.  Being  thus  dispersed  from  a  single  point, 
they  produce  a  strong  effect  Directions  have  already 
been  given  for  making  the  cases,  and  those  for  the 
fuses  will  be  found  under  the  head  of  military  fire- 
works. A  sufficient  quantity  of  powder  must  he  in* 
traduced  to  burst  the  shell  and  inflame  the  contents, 
and  the  mortar  used  to  fire  them  must  be  regulated  in 
the  same  way  to  throw  them  as  high  as  may  be  de- 
sired. 

*  Balloons  may  also  be  used  upon  the  water;. but 
without  any  particular  advantage.  It  is  recommended 
in  the  books  of  pyrotechny  to  sink  them  under  the 
water  and  inflame  them  by  means  of  a  projecting  case. 
But  so  far  from  any  thing  being  gained  in  this  way, 
the  contents  will  be  half  lost  by  sinking  in  the  water. 
This  is  one  of  the  schemes  so  common  in  the  books  on 
this  art,  which  seem  toliave  been  entered  among  others 
without  any  consideration. 

Single  Crackers  and  Maroons. 

These  are  an  essential  part  of  all  fireworks*,  and  may  Single 
be  attached  in  various  ways  to  other  kinds  of  cases,  as  crackers 
we  have  already  suggested.    The  one  or  two-ounce  and  ma- 
case,  is  sufficiently  large  for  ordinary  purposes ;  but  roons* 
crackers  may  be  made  of  any  dimensions  which  the 
operator  may  think  fit     The  length  may  vary  from 
two  inches  to  four,  and  the  cases  must  be  unusually 
strong,'  as  the  effect  depends  entirely  on  that  circum- 
stance. They  must  be  filled  with  grain  powder,  pressed 
in,  but  not  bruised.    When  full,  the  cases  are  to  be 
choked  at  the  upper  end  in  the  engine  as.  closely  as 
possible ;  introducing  a  bit  of  wood  at  the  same  time 
to  preserve  a  touch  hole.    They  are  then  primed  with 
a  bit  of  quick  match,  fastened,  in  by  a  bit  of  pasted 
paper,  when  they  are  ready  to  be  attached  wherever, 
they  may  be  wanted* 

This  is  the  practice  for  crackers  that  areto  be  fastened 
to  other  fireworks.  But  if  they  are  required  to  be 
thrown  out  of  pots  or  mortars,  about  a  diameter  of  the 
case  above  the  vent  must  be  left  unfilled  when  it  is 
choked.  Into  this  a  slow  charcoal  composition  is  to  be 
introduced,  and  rammed  firmly  down,  that  it  may  burn 
for  a  second  after  the  cracker  has  been  thrown  out,  so 
as  to  allow  it  time  to  explode  in  the  air ;  and  no  priming 
is  required  in  this  case,  as  it  is  lighted  by;the  blast  of 
the  explosion. 

When  crackers  are  required  for  separate-  firing,  and 
merely  for  the  sake  of  the  reports,  they  are  made  much 
stronger,  and  are  then  called  maroons.  The  case  being 
filled  in  the  same  manner  as  before,  the  ends  of  the 
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Of  com- 
pound 
crackers. 


folds  of  paper  at  the  open  part  are  turned  down  upon 
the  charge  in  succession,  and  pressed  firmly  on  it  with 
the  aid  of  a  little  glue,  so  that  it  is  entirely  closed.     It 
is  then  covered  with  numerous  turns  of  waxed  twine 
and  paper  in  succession,  till  it  becomes  a  ball  as  strong 
•  and  thick  as  the  operator  chooses.     The  loudness  of 
the  report  depends  on  this  circumstance.    As  maroons 
are  generally  used  for  the  purpose  of  firing  salutes, 
they  must  be  connected  together  to  the  requisite  num- 
ber, and  in  such  a  way  that  they  may  fire  in  succession 
without  the  risk  of  disabling  each  other.    To  do  this 
conveniently,  a  priming  hole  must  be  bored  in  each 
with  a  small  gimblet,  and  a  piece  of  quick  match  in- 
serted and  properly  secured  in  a  paper  tube,  tied  on 
with  a  string  and  pasted  paper  to  the  maroon.    A 
single  leader  is  then  made,  so  as  to  burn  for  any  length 
of  time  that  the  operator  pleases,  that  a  sufficient  in- 
terval may  be  allowed  for  the  explosion  of  each  cracker. 
This  must  first  be  well  secured  to  a  wooden  frame  by 
nails  or  twine ;  and  holes  being  then  made  in  it  at  pro- 
per distances,  the  leader  of  each  maroon  is  fixed  to  one 
of  these  by  a  sufficiently  strong  joint  of  pasted  paper. 
The  most  convenient  way  is  to  allow  each  maroon  to 
-hang  loose  by  means  of  its  own  tail  or  leader  from  the 
main  conductor.    Thus,  when  this  is  fired,  each  ma- 
roon is  detached  in  succession  as  it  explodes,  so  as  not 
to  burn  or  disturb  the  rest ;  and  thus  the  whole  may 
be  caused  to  make  their  reports  at  very  regular  inter- 
vals, provided  the  main  leaders  be  well  made.    The 
match  for  this  leader  must  be  intermediate  in  quickness 
between  slow  and  quick  match,  and  is  easily  made  by 
a  mixture  of  three  parts  of  saltpetre  to  one  of  charcoal ; 
or  else  the  leader  may  be  filled  in  the  manner  of  a  case, 
with  a  charcoal  composition  of  moderate  force,  which 
may  be  rammed  down  sufficiently  hard  without  a 
mould,  by  means  of  an  iron  wire.    The  leader  case 
must  not  be  too  strong  if  it  is  of  any  considerable  length, 
that  it  may  burst  occasionally  without  much  effort,  at 
each  joint  or  thereabouts,  so  as  to  give  vent  to  the  fire 
without  any  disturbance. 

Crackers  and  maroons  may  be  attached  to  all  aorta 
of  cases,  such  as  line  rockets  and  water  rockets,  by 
means  of  leaders  properly  inserted  into  them  at  the 
periods  when  it  is  wished  that  they  should  take  fire. 

Of  Compound  Crackers, 

These  are  the  most  amusing  of  the  tribe,  but  are 
rather  considered  vulgar  by  the  great  pyrotechnists. 
They  are,  however,  very  convenient  for  attaching  to 
other  fixed  fireworks  of  various  kinds,  as  well  as  for 
blowing  out  of  mortars ;  as  they  produce  a  great  many 
reports  at  less  expence  and  less  trouble  than  can  be 
done  in  any  other  way.  This  firework  nevertheless  is 
not  very  easy  to  make  well. 

The  cartridge  paper  intended  for  it  is  to  be  about 
four  inches  broad  and  a  foot  long,  as  that  is  as  much 
as  can  conveniently  be  folded  at  once.  Being  folded 
with  one  fold  a  quarter  of  an  inch  broad,  a  train  of 
powder  is  to  be  laid  along  the  groove  thus  produced, 
when  the  paper  is  to  be  folded  over  until  it  is  entirely 
enclosed,  after  which  the  ends  must  be  turned  over, 
and  beat  down,  to  prevent  it  from  running  out.  The 
tube  must  not  be  too  full,  or  it  will  crack  in  the  bend* 
mg.  When  bent,  this  is  done  alternately  backwards 
and  forwards  at  distances  of  about  two  inches  or  more. 
The  middle  of  each  bend  is  then  to  be  secured  separately 
by  a  strong  twine,  and  a  half  hitch  or  two,  in  the  choking 
engine,  so  that  the  communication  between  each  joint 
may  be  as  much  cot  off  as  possible,  without  which  two 


« 

joints  might  only  make  one  report.  Each  place  where  h 
this  choke  is  made,  should  also  be  firmly  beat  down 
with  a  hammer,  to  bruise  the  powder,  and  check  its  * 
velocity,  as  otherwise  the  several  reports  are  apt  tofol- 
low  too  quick  upon  each  other.  After  this,  every  turn 
is  to  be  fastened  to  the  next,  with  the  same  twine,  and 
the  whole  finally  brought  together  in  the  choking  en- 
gine, so  that  it  may  be  as  much  compressed  in  the  mid- 
dle as  possible.  As  each  bend  makes  one  report  only, 
there  can  only  be  five  or  six  in  «  foot  of  paper,  and  it 
is  often  desirable  to  have  many  more.  But  as  it  u 
scarcely  possible  to  fold  up  more  than  a  foot  of  paper 
at  a  time,  it  is  better  to  attach  two  or  three,  or  more,  if 
the  operator  thinks  fit,  together.  For  this  purpose,  the 
cut  end  of  one  must  be  inserted  into  the  other,  together 
with  a  bit  of  quick-match,  and  the  two  tubes  connect- 
ed with  pasted  paper;  after  which,  by  means  of  more 
twine,  the  whole  are  formed  into  one  mass.  Lastly,  a 
proper  quick-match  leader  must  be  tied  with  twine 
into  one  of  the  ends,  for  the  purpose  of  lighting  it 

These  crackers  may  also  be  made,  and  somewhat 
more  easily,  in  tubes  pasted  up  in  the  usual  manner; 
and  in  this  way  they  may  be  made  of  any  length  at 
once  by  the  following  process.  Care  must  be  taken  in 
the  first  place,  that  the  tube  may  be  flattened  on  a  flat 
stick  from  one  end  to  the  other,  so  as  that  itmiy 
bold  but  a  given  quantity  of  powder,  and  that  this  nut 
be  distributed  as  equally  as  possible  through  it  if 
there  is  too  much  powder,  it  will  crack  in  the  bind. 
ing ;  but  the  artist  will  soon  discover  how  much  a  cue 
like  this  will  bear.  To  bend  it  without  disturbing  the 
charge,  it  must  next  be  tied  down  to  a  stick,  in  a  hori- 
zontal position,  by  bits  of  twine  at  each  place  where 
there  is  to  be  a  turn.  Thus  it  may  be  bent  and  secured 
in  succession  as  often  as  is  necessary,  without  the  ri*k 
of  displacing  the  contents ;  a  string  being  passed  round 
it,  separately  from  the  stick,  so  as  to  choke  each  joint 
completely,  before  any  attempt  is  made  to  bend  up  the 
different  turns. 

We  remarked  formerly,  that  these  crackers  may  be 
attached  to  any  kind  of  fixed  or  moving  cases,  suchtf 
a  line  rocket  or  a  Roman  candle.  But  as  the  princi- 
pal amusement  which  it  affords  arises  from  its  breaking 
loose  among  the  spectators,  it  must  be  attached  s> 
lightly  by  its  leader,  that  it  may  easily  disengage  itself 
at  the  first  explosion.  We  may  add,  that  the  break- 
ing loose  of  these  in  this  way,  while  it  is  amusing,  » 
attended  with  no  danger ;  whereas  serpents,  which  ex- 
cite less  alarm,  are  exceedingly  dangerous,  as  they  are 
apt  to  set  fire  to  women's  dresses.  They  ought  never, 
therefore,  to  be  allowed  to  fly  among  a  promiscuous 
crowd. 

Of  Scrolls. 

This  is  a  pleasing  ornament,  either  for  sky  rocket  fl 
heads,  or  for  the  purpose  of  discharging  from  pots  or 
mortars  on  the  ground.  Indeed,  they  are  chiefly  cal- 
culated for  this  latter  purpose,  as  their  difference  from 
a  serpent,  in  point  of  effect,  is  not  very  sensible  at  t 
great  distance,  although  sufficiently  visible  when  near 
at  hand.  In  effect,  it  is  a  sort  of  tourbillon  on  a  small 
scale,  but  provided  only  with  a  rotatory  motion. 

The  cases  may  be  from  four  to  six  inches  long,  tod 
the  interior  diameter  half  an  inch.  They  must  be  fill* 
ed  with  a  lively  composition,  either  of  charcoal  or  iron, 
and  driven  hard  in  a  mould.  The  open  end  of  the 
case  must  be  then  beat  down  hard,  and  secured  with 
glue  in  the  manner  often  mentioned  before.  When 
they  are  thus  far  made,  a  hole  must  be  bored  at  etch 
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end  of  the  ease,  on  opposite  sides,  a  semidiameter  in    ltrge  a  part  of  the  case,  and  the  powder  may  be  allowed  Pyrotech- 
breadth.    They  require  no  priming,  if  care  be  taken    proportionally  more  room.  ^T'^/ 

that  the  holes  are  wee.    But  if  they  are  to  be  thrown  *  ~  ¥ 

out  of  esses  that  do  not  contain  much  exploding  pow-  Of  Illumination  and  other  Lights.  naMonwd 

der,  it  will  be  safest  to  insert  a  bit  of  quick-match  into  otber 

the  upper  hole,  or  that  most  distant  from  the  charge.  These  are  very  important  in  all  fireworks,  as  well  lights 

A  bounce  may  also  be  combined  with  this  simple  on  account  of  their  intrinsic  beauty,  and  of  the  variety 
scroll,  but  it  is  then  necessary  to  give  it  at  least  a  di-  they  afford  among  other  fires,  as  because  of  the  nura- 
ameter  more  in  length ;  and  the  middle  of  the  case,  ber  of  uses  to  which  they  are  applied.  As  they  burn 
for  the  length  of  a  diameter  or  more,  must  be  filled    very  slowly,  they  may  be  made  to  last  a  long  time  by 

using  long  cases ;  or  what  is  better,  by  firing  different 

short  ones  in  succession. 

One  of  the  chief  uses  of  these  lights  in  fireworks  on 

the  large  scale,  is  to  illuminate  transparencies,  as  we 

formerly  noticed  in  treating  of  this  department  of  py- 


with  gunpowder  alone. 

Rains, 
This  is  a  kind  of  ornament  mentioned  in  all  the 


books  of  pyrotechny,  but  the  effect  is  so  very  little    rotechny.    When  they  are  to  be  used  for  this  purpose, 


different  from  that  of  a  serpent,  that  it  scarcely  re- 
quires notice.  The  cases  for  these  are  not  choked ; 
whence  the  difference  in  the  burning  is,  that  they  do 
not  serpentize  as  the  choked  cases  do.  In  sky  rockets, 
they  thus  descend  in  straight  lines  to  the  ground  when 
discharged.  Hence  it  is  that  they  are  less  useful  for 
iised  fireworks,  as  they  are1  apt  to  fall  to  the  ground 
before  they  are  expended. 

They  roust  be  'driven  hard  in  moulds,  and  need  not 
be  above  four  diameters  in  length.  But,  as  when  used 
for  ornamenting  sky  rockets,  it  is  desirable  that  they 


a  sufficient  number  of  cases  calculated  to  burn  out  the 
whole  duration  of  the  firework,  however  long  that 
may  be,  must  be  arranged  on  a  proper  board,  well 
secured,  with  a  leader,  passing  in  succession  from  the 
end  of  the  preceding  to  the  beginning  of  the  following 
one.    For  such  purposes,  if  it  is  the  front  of  a  piece 
of  architecture  that  is  to  be  lighted,  the  cases  also 
should  reach  from  three  or  four  to  six  or  eight  inches 
in  diameter.     In  other  works,  they  are  proportioned 
to  the  sizes  of  the  pictures,  as  in  illuminated  guns,  or 
coats  of  arms,  or  crowns,  and  other  emblems  common- 
exhibitions.     For  small   Chinese 


should  carry  their  fire  all  the  wav  to  the  ground,  thev  )v  u8ej  jn  public 

may  be  timed  so  as  to  burn  all  the  while  they  are  fall-  transparencies,  as  lanthorns,  dragons,  and  such  like  ob- 

ing.    This  is  easily  done ;  because  the  time  of  descent  jects,  they  are  very  small. 

of  the  rocket  stick,  or  of  these  ornaments,  is  as  near-  They  are  often  used  to  terminate  buildings,  or  other 

ly  as  possible  the  same  as  that  of  the  ascent ;  or,  for  a  ]arge  complicated  exhibitions  of  fireworks,  when  they 

pound  rocket,  about  twelve  seconds.  mav  surmount  turrets  or  columns.    Thus  also  they 

In  making  these,  the  fire  may  be  varied;  so  that  one  *re  introduced  into  a  variety  of  complicated  fireworks 

part  of  the  case  is  filled  with  a  brilliant  composition,  that  will  be  described  hereafter ;  and  in  these  cases, 

and  the  others  with  a  white  or  blue  light.    The  artist  they  are  exposed  to  view.    These  are  always  neces- 

also  has  it  in  his  power  to  vary  the  effects,  by  causing  8arily  of  a  large  size.     We  have  already  mentioned 

either  the  one  or  the  other  of  these  to  burn  first.  They  their  uses  in  sky-rockets,  and  they  may  be  floated  on 

may  also  be  provided  with  a  bounce  at  the  end,  in  which  the  water  so  as  to  become  a  kind  of  water-rocket. 


case  they  come  under  the  following  division. 

Of  Saucitsons. 

These,  improperly  enough  named,  are  compounded 
of  a  brilliant  fire  and  a  bounce,  and  are  of  use  only  for 
discharges  out  of  mortars  or  pots  fixed  on  the  ground. 
Tbey  may  be  made  two  ways,  either  in  choked  or  open 
cases.  The  cases  may  be  about  four  inches,  or  from 
four  to  six  inches,  or  even  more  in  length,  and  the  dia- 
meters from  three-eighths  to  one-half  of  an  inch.  The 
cases  must  also  be  strong,  and  they  require  to  be  driven 
in  moulds.     If  they  are  to  be  choked,  the  brilliant 

composition  must  be  driven  in  first,  and  so  as  to  fill  half  is  rather  an  advantage' that  the  case  and  composition 
the  case.  The  case  is  then  to  be  choked  above  it  upon  should  burn  together,  as  the  white  of  the  light  is  thus 
a  small  wire,  so  as  to  leave  the  least  possible  open-    better  displayed. 

ing  of  communication  to  the  powder  with  which  the  The  smaller  illumination  lights,  commonly  called 
remainder  of  the  case  is  to  be  filled.  This  must  be  speckies,  are  even  of  more  consequence  than  the 
pressed  down  but  not  rammed  hard ;  and  the  end  of  large,  as  no  complicated  ornamental  firework  can  be 
the  case  must  then  be  turned  in  with  glue,  or  else  made  without  them.  It  is  by  means  of  these  that 
choked  quite  close  upon  a  cylinder  of  paper.  If  they  crowns,  inscriptions,  and  figures  of  all  kinds  are  made, 
are  to  be  open  in  the  mouth,  which  must  be  done  if  By  these  also,  all  the  architectural  lines  in  a  piece  of 
they  are  to  burn  a  blue  or  white  instead  of  a  brilliant    architecture  in  fireworks  are  defined.     Entablatures 


With  respect  to  those  larger  kinds  of  lights,  differ- 
ent compositions  are  found  in  books  of  pyrotechny.  But 
the  only  three  worth  preserving  are  those  formed 
with  orpiment,  with  zinc,  and  with  antimony.  Re- 
ceipts for  all  these  will  be  found  in  our  table  of  com- 
positions; but  we  have  introduced  into  this  article, 
for  the  reader's  convenience,  those  which  we  think 
may  supersede  all  other  contrivances  of  this  nature, 
namely,  the  zinc  light  and  the  antimonial  one,  the 
former  being  of  a  bright  white,  and  the  other  a  beau- 
tiful pale  blue.  No  particular  attention  is  required 
as  to  the  cases,  as  It  is  sufficient  if  they  are  barely 
thick  and  strong  enough  to  retain  the  composition.    It 


light,  the  powder  may  be  introduced  first,  and  then 
choked  to  a  small  priming  hole  as  before.  The  case  is 
then  to  be  returned  into  the  mould,  and  the  composi- 
tion rammed  in  hard.  In  this  way,  there  is  no  danger 
of  bruising  the  powder,  as  the  choke  protects  it  from 


and  basements,  columns,  windows,  and  door-ways,  are 
produced  by  lines  of  these  lights,  which  must  be  dis- 
posed at  distances,  varying  from  six  inches  to  a  foot, 
according  to  the  expence  which  is  admissible,  and  the 
effect  which  ft  is  intended  to  produce.     In  the  same 


the  force  of  the  rammer.     If  the  composition  is  to  be    way  spirals  are  formed,  together  with  cones\  globes, 
•  white  or  slow  one  of  any  kind,  it  need  not  occupy  so    pyramids,  and  c 


other  mathematical  figures.    Thus  also 
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rjrotech.  ^hcy  axe  applied  to  moving  figures,  such  as  revolving 
°7"       cones,  or  globes,  or  wheels ;  the  motions  of  these  being 
sometimes  produced  by  machinery,  at  others  by  means 
of  attached  recoiling  fireworks,  as  formerly  mentioned 
in  treating  of  machinery  in  fireworks. 

In  smaller  works,  these  lights  may  be  applied,  to 
the  central  parts  of  wheels,  so  as  to  form  concentric 
circles  of  light  during  their  revolution ;  or  they  may 
be  attached  to  sky-rockets,  or  'to  line-rockets,  as  was 
suggested  on  former  occasions.  The  mode  of  manag- 
ing these  requires  no  particular  direction ;  as  the  same 
methods  of  lighting,  of  disposing,  and  of  connecting 
them  are  applicable  to  all. 

But  it  will  not  be  amiss  to  mention,  though  at  the 
hazard  of  some  repetition,  the  precautions  and  cares 
which  these  very  important  fireworks  demand ;  whe- 
ther made  simply  of  a. light  only,  or  whether  provided 
with  crackers  or  reports  at  their  termination. 

A  considerable  number  of  compositions  are  given  in 
our  table  of  •compositions,  whence  the  artist  may  se- 
lect different  colours  so  as  to  vary  the  effects,  all  of 
which  mast  depend  on  his  own  taste,  and  on  the  na- 
ture of  his  projected  design.  It  is  extremely  neces- 
sary, as  we  formerly  remarked,  that  all  these  composi- 
tions, of  whatever  nature  they  may  be,  should  be  very 
firmly  powdered  and  intimately  mixed ;  as  their  cor« 
rect  performance  depends  in  a  great  measure  on  this, 
and  that  all  those  which  are  to  burn  together  should 
be  filled  from  the  same  lot  of  composition,  and  by  the 
same  hand. 

The  cases  for  these  must  vary  in  siae,  according  to 
the  magnitude  of  the  firework  into  which  they  are  to 
enter,  and  the  distance  at  which  it  is  to  be  viewed* 
A  length  of  three,  inches  by  a  diameter  of  half  an 
inch  interiorly,  is  as  small  as  they  can  well  be  requir- 
ed for  making  figured  illuminations,  such  as  those  now 
under  review ;  and  from  that  they  may  be  extended 
to  double  the  dimensions  and  upwards.  These  cases 
must  all  be  driven  in  moulds,  without  which  it  would 
be  impossible  to  give  them  the  requisite  uniformity ; 
and  this  is  done  with  the  bottom  downwards,  as  they 
are  not  choked  for  burning.  If  they  are  to  be  pro- 
vided with  crackers  or  bounces  at  the  end,  that  must 
be  managed  in  the  manner  not  long  ago  directed  for 
saucissoos,;  but  the  cases  for  this  purpose  must  be 
half  as  long  again ;  and  that  part  which  contains  the 
bounce  may  also  be  fortified  with  some  additional 
turns  of  paper,  and.  of  packthread  if  the  artist  thinks 
fit. 

To  make  these  illumination  lights  ready  for  firing, 
they  must  be  nailed  firmly  down  to  the  frames  by. 
means  of  proper  fiat-headed  nails  fitted  to  this  pur- 
pose; or  else  they  may  be  secured  in  sockets  of  tin 
fitted  to  the  frame- work,  or  to  iron. hooks  by  means  of 
packthread.    When  thus  disposed  in  their  proper  or- 
der, the  leader  is  to  be  -attached  to  the  whole  in  one 
continuous  line,  taking  care  that  every  light  has  a  fair 
communication  with  it;  and  it  must  be  secured  at 
each  joint  by  means  of  pasted  paper,  .to  prevent  the 
hazard  of  any  accidental  spark  firing, the  lights  before 
their  time.     This,  however,  must  neither  be  so  thick 
nor  so  firmly  fixed  but  that  it  may  blow  off  and  dis- 
engage itself  as  the  case  fires ;  lest  in  so  doing  it  should 
disturb  any  of  the  lights  to  which  it  was  attached.     If 
there  is  a  great  or  long  range  of  these  to  be  fired  at 
once,  it  is  better  not  to  trust  to  one  place  of  firing,  on 
account  of  the  time  taken  for  the  fire  to  communicate 
through  a  very  long  leader.    Two  or  three  points  at 
equal  distances  should  be  selected  in  the  line  of  com- 


munication, and  a  leader  being  attached  to*  each  of 
these,  they  must  all  be  collected  together  into  one 
common  point  for  firing.  Thus  the  fire  will  be  more 
equally  distributed,  and  the  whole  range,  however 
long  it  may  be,  will  be  lighted  together.  This  pre* 
caution  is  particularly  necessary  where  it  is  a  urge 
building  that  is  to  be  illuminated ;  and  unless  it  is  at- 
tended to,  one  part  will  go  out  while  the  rest  is  coo* 
tinuing  to  burn ;  a  circumstance  which  always  pt&» 
duces  a  very  disagreeable  effect 

We  shall  here  subjoin  the  compositions  which  we 
consider  the  best  for  the  larger  lights,  referring  to  oar 
table  of  compositions  for  those  which  are  in  use  among 
the  pyrotechnists. 


1 


White  Lights  from  Zinc. 


Nitre 
Sulphur 
Mealed  powder 
Zinc  filings 


81b.  lot. 
4      0 

2  t 

3  0 


This  light  is  used  for  white  speckies,  or  illumination 
lights  in  ornamental  fireworks. 


Nitre 
Sulphur 
Zinc  filings 


White  Lights  from,  Zinc. 


Bib.  12  ox. 
4        0 
2         0 


This  is  used  for  large  signal  lights,  being  indoted 
in  wooden  tubes  or  pots,  or  in  paper  cases,  or  in  iron 
pots,  varying  from  one  to  six  inches  in  diameter,  sod 
from  four  inches  to  a  foot  in  depth.  The  illumination 
is  very  powerful 

The  same  composition,  being  driven  as  hard  as  pos- 
sible into  a  globe  of  strong  and  thick  pasted  paper, 
sufficient  to  bear  the  explosion  of  a  mortar,  is  thrown 
into  the  enemies  works  at  night  to  discover  what  they 
are  doing.  The  ball  or  paper  carcass  should  hire 
three  holes  of  an  inch  and  half  diameter,  each  furnish- 
ed with  a  quick  match  and  priming  of  powder,  well 
secured  by  a  pasted  paper  cover. 


Pole  bluish  Lights* 


Nitre 
Sulphur 
Mealed  powder 
Zinc  filings 
Antimony 


81b. 

4 
t 
1 

2 


This  is  adapted  for  small  lights.  If  large  lights  are 
wanted,  the  powder  may  be  omitted,  and  the  composi- 
tion be  altered  as  follows. 


Nitre 
Sulphur 
Zinc  filings 
Antimony 


81b,  It 
4  0 
1  0 
*        0 


Of  Stan. 


These  are  an  essential  ingredient  in  sky  rockets,  in  oral 
Roman  candles,  and  for  explosions  from  mortars ;  sod 
as  they  produce  very  brilliant  effects,  they  deserve  the 
care  and  attention  of  the  artist. 

A  necessary  property  of  all  stars  is,  that  they  should 
be  hard  enough  to  bear  the  explosion  of  the  powder 
which  is  to  set  them  on  fire,  and  that  their  light  should 
be  bright  and  showy.  Hence,  although  we  havegiren 
some  of  the  least  exceptionable  of  the  usual  receipts  for 
them,  we  do  not  recommend  any  but  those  from  anti- 
mony and  from  zinc ;  the  former  of  which  burns  with 
a  blue  flame,  and  the  latter  with  a  white  one.    We  is* 
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lect  the  foUowtog  as  that  in  most  general  use,  and  as 
sufficient  for  most  purposes. 

Bat  besides  these  stars,  which  are  made  up  naked, 
they  are  sometimes  made  in  paper  cases,  which  must 
not  however  consist  of  more  than  two  turns  of  paper, 
and  which  are  open  at  both  ends.  The  use  of  this  con* 
trivance  is  to  protect  them  from  the  violence  of  the  ex- 
plosion, when  fired  out  of  pots  or  mortars. 

Stars  may  be  strung  together  in  chains  by  passing  a 
strong  piece  of  twine  through  the  middle  of  a  great 
number  while  they  are  wet,  or  rolling  them  upon  the 
twine.  By  means  of  this  contrivance,  they  do  not  at 
first  disperse  when  exploded ;  but  as  this  happens  al- 
most immediately  afterwards  from  the  burning  of  the 
twine,  the  effect  gained  in  this  way  is  very  transitory.  • 

There  is  a  variety  mentioned  in  the  books  called 
tailed  stars,  and  which  are  said  to  show  a  tail  of  sparks 
"  like  a  comet"  This  is  one  of  the  fictitious  inven- 
tions in  which  all  these  books  abound,  and  which  seem 
often  to  have  been  put  down  by  guess.  We  think  it 
right  to  mention  the  names  of  a  few  of  these,  partly 
that  our  readers  may  not  think  that  we  had  forgotten 
them,  or  were  ignorant  of  them,  and  partly  as  a  cau- 
tion to  the  inexperienced  who,  in  following  such  direc- 
tions, can  only  lose  their  money  and  their  labour.  It 
i9  impossible  to  cause  a  star  to  show  a  tail  of  sparks,  as 
a  case  is  requisite  for  that  purpose ;  and  if  there  is  to 
be  such  a  train  of  fire,  it  is  no  longer  a  star  but  a  squib. 

Stars  for  Sky  Rockets  and  Roman  Candles. 

Mealed  powder        •  ...  5  lb. 

Sulphur        ....  8 

Nitre  •  .  .        •  16 

Antimony  .  .  .  2 

This  composition  must  be  made  into  a  paste,  with  a 
solution  of  gum  arabic  It  may  be  rolled  into  balls 
about  the  size  of  a  pistol  or  musket  bullet;  or  what  is 
better,  it  may  be  forced  into  metal  cylinders  formed  of 
two  longitudinal  pieces.  When  dry,  it  can  be  cut  in- 
to convenient  lengths.  It  must  be  of  a  stony  hardness 
when  dry,  or  it  will  not  bear  the  force  of  the  explo- 
sion. If  there  is  too  much  gum,  it  is  apt  to  miss  fire. 
Isinglass,  dissolved  in  spirit  of  wine,  is  recommended  in 
the  books;  but  it  will  not  dissolve  in  that  fluid. 

Serpents  for  Sky  Rockets. 
Many  compositions  for  this  purpose  will  be  found  in 
the  table,  but  the  present  one  answers  as  well  as  any : 
it  is  as  follows  :— 

Nitre  •  •  • 

Sulphur         .  .    •        • 

Charcoal 

Mealed  powder  .* 

This  is  rammed  into  paper  cases  of  about  three  lines 
in  diameter,  made  with  three  folds  of  cartridge  paper* 
the  last  turn  being  pasted.  In  the  further  end  there 
must  be  some  corned  powder  for  a*  cracker.  But  the 
best  way  is  to  choke  the  case  first,  as  for  sky  rockets; 
then  to  drive  in  the  composition  till  it  is  three  quarters 
full ;  after  which  it  is  to  be  choked  above  the  charge 
•till  closer,  and  then  filled  with  loose  powder.  Af- 
ter that  it  is  choked  quite  close,  and  secured  at  the  top, 
the  serpents  are  placed  in  the  rocket  head  with  the 
mouth  downwards,  upon  the  requisite  priming.  The 
fsme  is  done  if  used  for  fixed  discharges  of  serpents. 
In  these  there  is  no  limit  to  the  number  that  may  be 
wed  at  once,  and  as  they  may  easily  be  placed  in  any 
P*rt  of  a  complicated  firework,  the  effect  is  very  lively 
sad  ornamental.  When  used  in  this  manner,  the  paper 


3  lb.  0  ox. 
2      0 
0       8 
16       0 


cases  must  be  made  very  strong  at  the  sides  and  bot-  Pyrotech- 
tom,  and  covered  with  a  weak  cover  above,  that  they       ny*, 
may  get  out  easily.    A  little  powder  is  placed  in  the  V"^V^*^ 
bottom  of  the  case,  into  which  the  open  ends  of  the 
serpents  are  plunged,  and  there  is  a  touch-hole  bored 
near  it,  through  which  the  quick  match  of  the  leader  is 
introduced.     The  lengths  should  not  exceed  three 
inches  for  the  largest  diameter,  or  else  they  are  apt  to 
overset  and  fall  to  the  ground.    In  sky-rockets,  how- 
ever, their  lengths  may  be  unlimited. 

Serpents  not  exceeding  two  inches  in  length,  and  a 
quarter  of  an  inch  in  diameter,  may  also  be  made  of 
powder  alone ;  but  it  must  be  rammed  hard,  in  a  wood- 
en  mould.  The  case  requires  no  choke  in  this  instance,' 
so  that  it  may  be  filled  at  the  mouth.  The  Chinese 
serpents  are  made  in  this  manner ;  and  if  furnished 
with  a  very  slender  and  straight  splinter  of  bamboo,  or 
fir,  they  will  ascend  like  sky  rockets,  vertically.  As 
they  occupy  very  little  room,  even  with  the  sticks, 
flights  of  them  may  be  easily  introduced  into  such  or- 
namental fireworks  as  are  not  to  be  viewed  from  a  great 
distance. 

But  serpents  may  be  made  of  a  much  larger  size 
than  this  when  large  skyrockets  are  used,  or  when 
they  are  to  be  discharged  from  powerful  mortars,  or 
exploded  out  of  air  balloons*  They  may  also  be  used 
of  large  size  for  the  most  common  purposes,  as  for 
small  pots  on  the  ground,  or  for  being  attached  to 
gerbes,  or  to  line  rockets,  or  to  be  used  as  water  rock* 
ets.  There  is  in  fact  no  limit  to  them,  except  the 
comfort  and  safety  of  the  spectators,  among  whom  they  ' 
are  apt  to  fall  when  the  crowd  is  too  near  the  place  of 
exhibition.  The  operator  will  of  course  be  guided  by 
this  circumstance  ;  as  accidents  by  which  persons  may 
be  injured  are  in  every  way  blamable  and  discredit- 
able  to  the  operator. 

For  such  large  sizes  the  cases  may  go  as  far  as  eight 
inches  in  length,  or  to  the  size  of  a  quarter  of  a  pound 
sky  rocket  These  must  be  filled  with  a  sky  rocket 
composition,  and  bored  in  the  same  manner,  and  they 
must  in  fact  be  considered  as  sky  rockets  without  sticks. 
When  of  large  size,  they  are  very  violent  in  their  mo- 
tions, and  hence  the  caution  which  we  have  just  given 
against  using  them  in  crowds,  or  near  to  spectators. 

Whenever  serpents  become  large,  their  night  is  very 
much  improved  by  adding  a  stick  to  them.  This  need 
not  exceed  one  or  two  lengths  of  the  rocket,  but  the 
longer  it  is,  the  more  nearly  will  the  serpent  become  a 
sky  rocket  in  its  flight.  The  effect  of  those  with  sticks 
is  good,  when  used  on  the  ground,  as  by  this  means 
they  ascend  to  a  considerable  height  before  they  begin 
to  serpentize.  They  are  not  difficult  to  manage,  ttn  the 
firing  case  may  easily  be  made  long  enough  to  imbed 
the  sticks,  as  far  as  to  the  mouths  of  the  serpents.  But 
in  this  case  a  quick  match  from  each  must  be  let  down 
upon  the  exploding  charge ;  and  the  whole  of  the  ser- 
pents may  then  be  collected  above,  by  means  of  a  slight 
piece  of  pasted  paper,  into  a  cylinder  and  cone,  so  aa 
to  protect  them  from  ail  injury  till  the  time  of  using 
them  is  arrived. 

Having  thus  finished  with  the  simplest  class  of  fire-, 
works,  we  shall  proceed  to  wheels,  as  first  in  the  order 
,  of  complication. 

Of  Wheels. 

These,  in  all  their  varieties,  form  the  most  showy  Of  Whetto. 
and  amusing  kind  of  firework  in  the  whole  catalogue, 
and  one  which,  is  in  many  respects  much  cheaper  than 
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Pyrotech-  Qthers  of  less  brilliancy.    All  of  them  depend  upon  the  common  charcoal  one,  and  a  blue  or  white  flame.  A  !Y 

^  • 5  principle  of  recoil,  until  they  become  much  complicated  diameter  of  the  case  or  more,  near  the  mouth,  mast  be 

and  intermixed  with  other  works,  so  as  to  be  required  laid  with  a  strong  charcoal  composition,  and  that  is  to  ^ 

to  carry  additional  weight ;  when  the  assistance  of  re-  be  followed  by  the  same  quantity  or  more  of  a  brilliant 

volving  machinery  becomes  necessary,  as  we  formerly  one,  which  may  again  be  succeeded  by  a  blue  or  white 

suggested.    In  their  next  simple  state  they  admit  of  flame,  and  so  on  alternately,  as  the  taste  of  the  open* 

considerable  variety,  depending  on  their  dimensions,  tor  may  direct.    It  must  be  remembered,  however, 

their  velocity,  and  the  quality  of  their  fires.     But  they  that  the  flaming  compositions  should  never  be  placed 

also  admit  of  so  many  modifications,  by  which  they  far  away  from  the  mouth  in  the  cases,  as  these  flames 

pass  gradually  into  the  second  class  of  complicated  fire-  will  not  reach  very  far,  and  might  be  suffocated  or 

works,  that  we  must  treat  of  each  variety  under  sepa-  burnt  out  within  the  rocket,  instead  of  showing  as  they 

rate  heads.  •  ought  to  do.    The  artist  must  also  recollect  that  half  a 

It  will  be  necessary  here  to  repeat  some  of  the  gene-  diameter  of  any  of  these  will  be  sufficient,  as  they  bum 

ral  remarks  formerly  made,  with  the  addition  of  others,  comparatively  slow ;  aud  as  their  force  is  very  small, 

for  the  artist's  government.    Where  they  are  to  move  they  might,  if  they  lasted  too  long,  retard  the  motion 

by  their  own  force,  the  cases  require  to  be  choked  and  of  the  wheel  inconveniently.     Whenever  there  is  any 

driven  just  as  for  rockets.    But  it  is  not  often  neces-  fear  of  this  event  happening,  a  strong  one  must  be 

sary  to  bore  them,  unless  a  very  great  velocity  or  force  made  to  succeed,  for  the  purpose  of  recovering  the  ve- 

is  wanted ;  in  which  case  they  must  be  driven  on  the  locity. 

spindle  in  the  usual  manner.     Supposing  that  a  wheel,        The  artist  must  now,  however,  recollect,  that  if  i 

formed  of  cases,  an  inch  or  more  in  diameter  is  wanted,  case  is  to  be  bored,  no  such  changes  of  the  composition 

as  there  is  a  considerable  weight  to  be  brought  into  are  admissible ;  as  the  bore  would  render  all  tbu 

motion  from  a  state  of  rest,  it  may  be  necessary  to  make  useless,  by  causing  the  different  kinds  to  burn  together. 

the  case,  which  is  first  intended  for  lighting,  with  a  In  such  a  case,  any  one  composition  must  reach  it 

long  bore,  or  to  make  it,  hS  fact,  a  sky  rocket.    Thus,  least  to  half  a  diameter  beyond  the  bore,  after  which  a 

there  will  be  gained  so  great  a  velocity  at  the  begin-  change  is  admissible. 

ning,  that  a  very  small  additional  force  in  the  succes-        The  last  general  direction  applicable  to  all  wheels 

sive  cases  will  be  sufficient  to  maintain  the  motion  to  alike,  is  the  fixing  and  priming.     Supposing  the  case 

the  end.     The  second  and  third  cases  may,  therefore,  of  an  hexagonal  wheel,  as  applicable  to  all,  the  rocket* 

pass  without  boring,  or  even  the  whole ;  or  else  a  short  must  be  tied  on  the  circumference  with  strong  twine, 

bore,  varying  from  one  diameter  to  two  or  more  in  which  is  afterwards  to  be  covered  with  a  turn  or  two 

length,  may  be  used;  or,  lastly,  the  cases  may  alter-'  of  pasted  paper.     Great  care  must  be  taken  that  they 

nately  be  bored  or  left  solid ;  but  on  all  these  points  it  are  placed  in  the  plane  of  the  wheel,  so  that  no  force 

is  only  necessary  to  give  the  general  principles,  as  the  may  be  lost,  and  that  they  are  placed  in  succession  fo 

artist  must  after  all  be  guided  by  his  own  discretion,  that  the  choke  of  one  is  next  to  the  end  of  the  preced- 

and  by  the  nature  of  his  particular  views.  ing.     A  whole  diameter  of  the  case  must  also  be  left 

The  cases  for  wheels  must  be  as  strong  as  those  for  between  each  pair,  that  the  fire  may  flow  freely  with. 

sky  rockets,  as  they  have  to  bear  a  considerable  force,  out  meeting  any  obstruction  from  the  end  of  that  last 

in  consequence  of  the  strength  of  their  charges.     Nor  burnt.     This  being  done,  a  thick  strand  of  quick-match 

is  the  weight  any  objection :  on  the  contrary,  when  must  be  introduced  between  each  head  and  tail,  and 

once  it  is  in  motion,  a  heavy  wheel  acts  better  than  a  fixed  in  both ;  when  the  joint  must  be  secured  with 

light  one,  because  it  does  not  easily  lose  the  velocity  pasted  paper.     This  should  not,  however,  be  made  too 

which  it  has  acquired ;  but,  acting  like  a  fly  wheel,  strong,  to  prevent  the  wheel  from  being  shaken  by  the 

maintains  during  the  burning  of  any  slow  part  of  the  explosion  which  takes  place  at  the  lighting  of  the  case;, 

composition  which  may  be  introduced,  that  motion  Lastly,  a  long  leader  is  to  be  fixed  to  the  first,  and 

which  it  bad  acquired  from  a  stronger  one.    These  ca-  being  reserved  closed,  it  may  afterwards  be  cut  to  the 

sea  need  not,  however,  be  limited  in  length  as  those  of  proper  length,  and  affixed  to  any  firework  which  it  is 

rockets  are,  but  may  be  made  of  twelve  diameters,  or  intended  that  the  wheel  should  follow, 
even  more.     But  a  foot  of  length  will  be  found  a  very 

?nKincheneral  fUle  f°r  *  Ca8e  Wh08°  lnteri0r  diameter  *  Of  Single  Case  WheeU. 

When  driven,  a  little  clay  may  be  laid  on  the  mouth,        These  are  extremely  convenient  for  attaching  to  other  \r  t 

if  the  artist  thinks  proper,  to  preserve  the  choke  from  fireworks,  where  there  is  little  room  to  spare,  or  where *«! 

being  burnt;  and  if  this  is  done,  and  the  cases  are  much  weight  cannot  be  carried  ;  and,  from  their  acting'0^ 

sufficiently  strong,  they  will  admit  of  being  used  a  se-  at  two  orifices  at  once,  the  effect  is  very  good.    They 

cond  time.    The  ends  are  to  be  left  open,  and  no  boun-  are,  however,  of  very*  short  duration,  so  that  they  are 

ces  are  to  be  admitted,  as  they  would  be  apt  to  derange  not  fit  to  be  used  alone.     In  the  Chinese  drum  they 

the  wheel,  and  throw  it  off  the  spindle.     If  a  bounce  are  indispensible ;  as  the  necessity  of  packing  close 

is  wanted  at  the  end,  which  may  be  desirable,  it  can  renders  any  other  kind  of  wheel  scarcely  admissible. 

be  attached  loosely  like  a  maroon  to  the  last  case  by  They  may  also  be  attached  to  line  rockets,  and  to  many 

means  of  a  leader,  and  laid  upon  one  of  the  spikes,  so  other  classes  of  fixed  and  moving  fireworks;  but  we 

as  to  disengage  itself  when  it  takes  fire,  without  in-  need  not  give  particular  directions  for  these  uses,  as  i 

j  wring  the  machinery.     The  same  may  indeed  be  done  dexterous  artist  will  easily  learn  to  avail  himself  of  the 

more  extensively,  as  we  shall  hereafter  notice  in  treat-  advantages  which  they  offer, 
ing  of  hexagonal  wheels.  Wheels  of  this  construction  may  be  made  of  all  siaet, 

In  filling  wheel  cases,  three  or  more  compositions  from  two  ounces  upwards  to  a  pound  or  two ;  and  the 

may  be  used,  and  for  the  nature  of  these  we  may  refer  cases  must  be  as  strong  as  those  intended  for  tourbil- 

to  the  table.     But  we  will  here  suppose  that  three  Ions,  as  they  have  a  considerable  force  to  bear.    Th»< 

have  been  selected,  namely,  an  iron  sparkling  fire,  a*  wheel  indeed  bears  a  resemblance  to  the  tourbillonin 
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fc-  every  thing  bat  the  central  holes,  and  is  exactly  the 
scroll  formerly  described,  with  the  addition  of  an 
fa/  aiis  and  centre.  They  may,  however,  be  made  of 
double  the  length  of  cases  for  all  other  purposes,  or  of 
any  length  from  eighteen  to  twenty-four  interior  dia- 
meters. Thus  the  half  inch  wheel  will  be  a  foot  long. 
If  more,  they  will  still  act  well,  provided  that  both  ori- 
fices are  fired  together. 

In  driving  them,  a  mould  must  be  used;  as  the  same 
hardness  and  regularity  of  composition  are  required  as 
in  the  tourbillon.    The  compositions  may  also  be  varied, 
as  was  described  just  now  for  hexagonal  wheels ;  but 
in  doing  this,  if  the  wheel  is  a  simple  case,  perforated 
at  both  ends,  the  artist  must  recollect  that  whatever 
composition  is  placed  at  one  end,  the  same  ought  to 
be  placed  at  the  other ;  but  in  a  reverse  order,  so  that 
the  circle  of  fire  may  be  uniform.     Yet  a  variety  is  also* 
admissible,  by  entirely  reversing  the  quality  of  the 
composition  at  opposite  ends ;  so  that  while  one  orifice 
is  producing  a  sparkling  fire,  the  other  may  give  a 
blue  or  a  white  flame.    We  need  scarcely  add,  that  the 
compositions  may  be  selected  from  the  table  at  the 
artist's  pleasure;  but  as  this  wheel  is  to  short  and 
light,  that  little  force  is  required  to  put  it  in  motion,  the 
operator  need  not  be  anxious  about  using  strong  fires. 
In  driving  this  case,  one  end  must  first  be  choked 
quite  close ;  or,  what  is  better,  the  ends  of  the  folds 
should  be  turned  in  with  glue,  and  beat  down  square 
and  solid,  so  that  there  may  be  as  little  unnecessary 
length  as  possible.     The  centre  of  the  case  must  then 
be  measured  and  marked  upon  the  case  and  rammer 
both,  and  half  a  diameter  must  then  belaid  down  upon 
the  latter,  on  each  side  of  this  line.     Thus,  when  the 
artist  has  arrived  at  this  point,  he  will  have  notice, 
without  farther  trial,  that  the  first  half  of  the  case  is 
filled.    Clay  is  then  to  be  introduced  and  beat  down 
with  the  same  degree  of  force,  so  as  to  form  one  dia- 
meter.   In  the  larger  cases,  indeed,  less  will  answer 
the  purpose,  as  the  only  object  of  this  is  to  form  the 
centre  through  which  the  axis  is  to  be  inserted.     This 
at  least  is  the  common  practice ;  but  we  have  found 
that  these  wheels  answer  their  purpose  equally  well 
without  any  central  clay,  while,  at  the  same  time,  they 
burn  a  little  longer  when  made  in  this  manner.    Which- 
ever plan  ia  adopted,  the  case  is  to  be  completed  to 
the  upper  extremity,  when  the  ends  of  the  folds  are 
to  be  turned  down  with  some  paste  or  glue,  and  driven 
down  solid  by  means  of  the  rammer. 

The  case  is  then  ready  for  boring.  To  do  this  accu- 
rately, four  lines  must  be  drawn  upon  it,  parallel  to 
the  axis,  at  equal  distances,  so  as  to  divide  the  circle 
into  four  quadrants.  By  means  of  a  bit  of  string  to 
suspend  it,  the  centre  of  equilibrium  must  then  be 
found,  and  a  mark  made  for  the  bole  which  is  to  be 
bored  through  it  for  the  purpose  of  carrying  the  spin- 
dle. This  hole  need  not  exceed  a  quarter  of  the  inte- 
rior diameter ;  and  being  done,  the  edges  of  the  paper 
are  to  be  rubbed  down  smooth  with  grease,  and  a  bit 
of  tallow  introduced  into  the  hole,  to  remain  there  till 
the  firework  is  wanted  for  use.  The  spindle  must  be 
well  fitted  to  this  hole,  yet  not  too  tightly,  and  polished  ; 
and  it  must  also  be  provided  with  a  nail  head  so  smooth- 
ly turned  inside,  as  not  to  check  the  motion  of  the 
wheel  should  it  come  into  contact  with  it  during  its 
revolutions.  When  it  is  to  be  put  on  the  spindle,  a 
■mall  hemispherical  button  of  wood  should  also  be 
forced  on  afterwards,  to  retain  the  wheel  in  its  place, 
and  prevent  it  from  coming  in  contact  with  the  sup- 
port, of  whatever  nature,  to  which  the  spindle  is  to  be 


fixed.    These  precautions  are  necessary,  at  least  for  l7rot'ch' 
.  the  larger  wheels  of  this  class  ;  although,  in  the  smaller,       ny" 
they  may  be  dispensed  with ;  and,  we  need  scarcely 
add,  that  all  these   rubbing  parts   should  be  well 
greased. 

It  is  next  necessary  to  bore  the  case  for  firing.  This 
is  done,  as  in  the  tourbillon,  at  the  extremities  of  the 
case,  and  on  opposite  sides,  and  on  those  two  lines 
which  are  at  right  angles  to  the  two  through  which 
the  axis  passes.  Thus,  when  the  fire  issues  from 
these,  the  case  revolves  like  a  wheel.  These  holes 
must  be  equal  in  diameter  to  half  a  diameter  of  the 
composition  ;  and  the  artist  ought  here  to  be  reminded, 
that  a  set  of  gimblets,  accurately  measured  from  the 
eighth  of  an  inch  upwards,  and  numbered,  must  form  a 
part  of  his  establishment  of  tools. 

It  only  remains  to  prime  the  wheel,  which  is  done 
by  carrying  a  single  leader  from  one  orifice  to  the  other, 
and  securing  it  with  pasted  paper  at  each.  To  the 
middle,  an  additional  leader  is  attached  in  the  same 
manner,  which  is  reserved  of  an  indefinite  length,  to  be 
afterwards  adapted  to  any  place  that  may  be  required. 

It  is  possible  to  prolong  the  action  of  these  wheels 
by  burning  only  one  hole  at  a  time,  and  causing  the 
common  leader  to  commence  near  the  axis  on  one  side, 
and  be  inserted  into  the  second  orifice.  In  this  case 
the  first  priming  leader  is  inserted  into  one  orifice.. 
A  wheel  so  constructed  burns  and  revolves  very  regu- 
larly at  first,  but  is  apt  to  become  irregular  as  the  equi- 
librium is  destroyed.  To  prevent  this,  the  commu- 
nicating leader  may  be  inserted  half  way  between  the 
axis  and  the  first  orifice ;  and  thus  the  burning  of  the 
wheel  is  prolonged  for  one-half  more  the  time  that  it 
would  be  if  lighted  at  both  ends  together. 

Such  wheels  may  also  be  varied,  so  as  to  give  two 
circles  of  fire  instead  of  one ;  and  this  has  a  good  ef- 
fect, particularly  if  they  are  of  large  size.  Even  three 
circles  may  be  introduced ;  but  in  this  case  it  is  neces- 
sary that  the  firework  should  be  of  extraordinary  length, 
as  it  would  otherwise  burn  out  too  quickly.  In  bor- 
ing for  the  former  purpose,  one  of  the  holes  should  be 
made  towards  the  axis,  and  the  other  at  the  extremity, 
still  however  on  opposite  sides ;  and  if  three  circles 
are  wanted,  it  is  easy  to  understand  that  two  more  op- 
posed holes  are  to  be  made  at  a  convenient  intermedi- 
ate distance.  The  arrangement  of  the  leaders  for  this 
purpose  is  easily  comprehended ;  and  the  operator  may 
also  understand  how  the  effect  of  such  a  wheel  will  be 
improved,  by  forming  the  external  circle  of  brilliant 
fire,  and  the  internal  one  of  a  white  or  blue  light 

This  kind  of  firework,  from  its  great  simplicity,  ad- 
mits of  being  easily  compounded,  so  as  to  produce 
very  pleasing  effects.  To  describe  one  mode,  will  sug- 
gest to  the  artist  many  other  ways  of  producing  variety 
from  this  expedient.  Two  or  more  cases  differing  in 
length  may  be  fixed  on  an  axis ;  each  being  secured 
in  its  place  by  an  intermediate  button,  so  that  they  may 
not  interfere  in  their  revolutions.  If  two,  for  example, 
are  used,  the  one  should  be  made  to  revolve  in  a  direc- 
tion the  reverse  of  the  other,  which  is  easily  managed 
by  a  proper  position  of  the  vent  holes.  Thus  also 
many  concentric  circles  of  fire  can  be  produced,  either 
in  the  same  or  opposite  directions,  by  placing  many 
cases  of  different  lengths  on  the  same  axis. 

But  in  doing  this,  the  larger  cases  should  have  quick- 
er compositions  than  the  inner  ones,  so  that  they  may 
not  last  much  longer.  Or,  what  is  still  better,  each 
wheel  leader  should  be  separate,  and  all  of  them  pro- 
vided with  bits  of  slow-match  of  different  lengths. 
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Pjiotcch-  Thus  the  outer  wheel  may  be  caused  to  burn  first,  we  shall  reserve  any  description  of  these  till  we  com  h 

»7-        when,  after  a  few  revolutions,  the  second  will  take  fire,  to  treat  of  combinations  of  wheels, 
and  so  on  in  succession  till  all  the  circles  are  inflamed. 

It  is  plain  that  all  these  things  are  very  easy  to  exe-  Of  Compound  Wheels. 

cute,  but  that  they  require  attention  to  be  well  done.  Tbwe  raay  ^  made  of  ^y  number  of  cases  in  the  <M 

The  single  case  wheel  may  also  be  compounded,  by  waxier  already  described,  disposed  round  the  dream- 

g      placing  and  fixing  two  on  a  common  wooden  centre,  at  fercncc  of  a  cfrcle     Thug  ^y  may  reach  from  two 
right  angles  to  each  other,  as >  in  the  table  rocket;  and  t0  twel       a9  ihm  ia  no  ^g  but  the  particular 

they  admit  of  the  same  variations  already  mentioned.  y[ew  0f  tne  artist. 

If  two  only  are  required,  they  may  be  fastened  on 

Of  Sprat  or  Ftre  Wheels.  ^  opposite  sides  of  a  single  arm  provided  with  a  pro. 

Of  iplrtl  Of  all  the  fireworks  that  have  been  invented,  this  i»  per  centre  and  axis,  and  the  leader  must  then  be  ctqh- 

or  ere         the  most  beautiful  in  proportion  to  its  expence,  while  ed  from  the  end  of  one  to  the  commencement  of  the 

"*"*•        it  is  scarcely  possible  that  it  should  fail,  if  made  even  °£CT-    Four  mav  *****  »  the  same  manner ;  and  ra 

with  the  most  common  attention.    Being  on  a  very  this  case  the  circle  of  fire  may  be  improved    with  the 

small  scale,  it  may  be  fired  in  the  hand  and  in  a  room.  Mmc  duration,  by  causing  the  two  on  opposite  sides  to 

It  does  not  indeed  admit  of  being  made  large,  as,  if  bum  together.     If  sia,  or  twelve,  or  any  equal  number 

the  stream  of  fire  is  too  great,  it  is  apt  to  burn  the  cases  *  «*«.  cntcr  in*°  thc  whJ*  *!*  *   J     hw  ll  «1™ J 

irregularly  where  the  turns  come  into  contact,  and  thus  Jn  ^is  power  to  improve  the  circle,  by  paging ;tbe 

destroy  the  effect  leaders  so  as  always  to  burn  two  on  opposite  sides  at 

The  lengths  of  the  paper  for  forming  the  tubes  of  the  same  time.    Nothing  more  need  be  added  rwpect- 

these  wheels  should  not  exceed  a  foot  or  fifteen  inches,  «Jg*e  ««»•  of  making  these,  as  that  was  already  «• 

as  they  become  difficult  to  fire,  and  it  is  better,  there*  plained  m  the  general  direcUons  for  making  wheels  ft 

fore,  to  join  two  or  more  together,  when  it  is  desired  the  head  of  this  division  of  the  subject 

that  the  wheel  should  burn  a  long  time.    The  paper  .  1*  fi™gthese  wheels,  it  is  usual  to  place  them  jr. 

must  be  thin,  and  must  not  exceed  two  or  three  folds,  tidily  as  the  effect  is  then  best    But  they  may  aUo  I* 

as  it  is  necessary  that  the  case  should  burn  through  P*^  in  *  horizontal  position;  a  practice  which* 

every  now  and  then  to  give  vent  to  the  fire.    Tfae*se  chiefly  adopted  when  they  are  attached  to  «~  <£» 

tubes  are  pasted  up  round  a  wire,  and,  before  filling,  &™°*  t^whLch11th^  "5  'T*     k       SZ^X 

arc  pinched  close  at  one  end.    They  must  be  filled  by  m<*ion.    We  shall  presently  show  how  they  may  be 

means  of  a  funnel,  and  loosely,  else  they  will  crack  in  varied  h7  compounding  them. 

the  bending;  but  the  first  trial  will  soon  show  the  ope-  rkr  ™    •~.ijB#  rtjl— /. 

rator  how  much  composition  they  will  bear.  The  com.  Of  Horizontal  Wheels. 

position  for  them  will  be  found  in  the  table,  and  it  need        This  is  a  wheel,  which,  although  placed  in  a  hori- 

not  be  varied,  as,  owing  to  the  occasional  burning  of  sontal  position,  produces  a  very  different  effect  from  the 

the  case,  and  the  m6re  or  less  difficulty  which  the  fire  preceding,  on  account  of  the  peculiarity  of  its  construe- 

finds  in  issuing,  they  naturally  produce  sufficient  va-  tion.     But  in  making  it,  it  must  be  remembered,  that 

riety.     It  must  be  made  very  dry  before  using,  as  it  as  the  force  of  the  cases  is  very  much  diminished  on 

would  not  otherwise  fall  freely  down  the  tube.  account  of  the  obliquity  of  their  position,  all  the  com- 

When  the  tube  is  filled  and  secured  by  pinching  at  position  must  be  strong, 
the  end,  it  is  to  be  passed  round  a  wooden  turned        The  wheel  to  carry  these  cases  must  be  circular,  and 

button,  provided  with  a  groove  to  receive  it,  and  with  of  considerable  size,  to  give  a  freer  motion ;  and  the 

a  hole  in  the  middle  to  receive  the  pin  on  which  it  is  cases  for  it  should  also  not  be  less  than  an  inch  in  di*- 

to  revolve.     By  means  of  a  little  glue,  the  first  turn  is  meter.    As  many  may  be  disposed  on  it  as  it  will 

fastened  to  the  cylinder  or  button,  and  the  remaining  hold,  as  it  is  indifferent  whether  they  are  an  odd  or 

turns  may  be  secured  to  each  other  with  a  little  paste,  an  even  number. 

A  bit  of  twine  must  be  used,  to  prevent  them  from        To  construct  this  wheel,  a  case  is  first  to  be  attached 

unfolding  in  the  making,  which  can  be  taken  off  when  to  the  wheel  by  its  middle,  at  an  angle  of  45°,  and  to 
they  are  dr 
be  inserted 
paste 

definite  length.     These  wheels  may  therefore  be  made  must  be  fastened  on  the  next  "groove/ with  its  month 

very  durable,  so  as  to  last  as  long  as  any  particular  fire-  in  the  contrary  direction,  so  as  to  be  opposite,  and 

work  with  which  they  may  be  used.    When  the  requi-  close  to  the  extremity  of  the  first    Thus  all  the  casei 

site  size  is  obtained,  the  whole  should  be  pressed  flat,  are  to  be  applied   in  succession ;  so  that  when  the 

and  secured  by  some  transverse  slips  of  paper.  wheel  is  completed  it  presents  a  zig-zag  line  of  rocketi 

These  wheels  may  also  be  made  without  pasting  the  surrounding  the  felly ;  each  rocket  being  at  right  angle* 

turns  together;  securing  them  only  at  particular  points  to  the  next,  and  all  the  mouths  and  extremities  follow- 

with  a  bit  of  glue,  or  sealing-wax.    Thus,  in  burning,  ing  each  other  alternately.    The  joints  must  then  be 

the  spiral  unfolds  after  each  fastening  of  this  nature,  primed  and  attached  in  the  usual  manner. 
so  as  to  increase  the  diameter  of  the  circle  of  fire.  It  is  evident  that  the  action  of  this  wheel,  when 

In  firing  such  wheels,  two  may  be  applied  on  one  burnt,  will  be  to  produce  alternately  an  oblique  strewn 

axis,  so  as  to  revolve  in  opposite  directions,  which  of  fire  ascending  at  an  angle  of  forty-five  degrees,  «d 

produces  a  very  pleasing  effect;  but  in  this  case  the  one  descending  in  the  same  manner;  while  it  will,  it 

pin  must  be  somewhat  thicker,  and  must  also  be  pro-  the  same  time,  revolve  round  its  axis.     But  on  account 

vided  with  an  intermediate  button,  so  as  to  keep  them  of  the  resolution  of  forces,  its  circular  velocity  is  only 

/ttparate.     They  may  also  be  variously  combined  ;  but  the  half  of  what  it  is  in  any  wheel  of  which  the  ca*i 

as  Jhese  combinations  are  applicable  to  all  wheels  alike,  are  parallel  to  the  plane.    Hence  the  effect  is  rathei 
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dull,  and  requires  to  be  varied  by  other  addition!. 
But  that  effect  may  be  improved  by  causing  two  op- 
posed cases,  one  above  and  one  below,  to  act  at  the 
same  time,  or  else  by  making  two  act  above,  alternate- 
ly with  two  below.  The  means  of  effecting  this  by  a 
proper  disposition  of  the  leaders  is  too  obvious  to  re- 
quire description. 

The  horizontal  wheel  may  also  be  constructed  in 
another  manner,  and  that,  such  as  to  discharge  its  fire 
at  an  angle  either  upwards  or  downwards.    For  either 
of  these  purposes  the  rockets  are  all  to  be  laid  oblique- 
\y  as  to  the  wheel,  as  in  the  former  case ;  but  in  a  pa- 
rallel consecutive  manner.     Thus  all  the  vents  will 
look  either  upwards  or  downwards,  as  the  artist  may 
choose,  and  each  head  and  tail  are  then  to  be  alternate- 
ly connected  by  means  of  an  attached  leader  of  the 
requisite  length.    It  is  evident  that  the  effect  of  these 
will  be  a  succession  of  streams  of  fire  in  a  direction  ob- 
lique to  the  revolution  of  the  wheel,  but  always  either 
upwards  or  downwards.     These  wheels  may  also  be 
made  both  very  forcible  and  far  more  durable  than  a 
common  wheel  in  one  plane.    To  give  them  force  it  is 
only  necessary  to  make  the  angle  which  they  form 
with  the  plane  of  the  wheel  very  small,  such  as  10  or 
15  degrees  instead  of  45,  by  which  means  the  recoil  of 
the  rocket  is  caused  to  coincide  more  nearly  with  the 
plane  of  revolution. 

Thus-  also  they  may  be  made  of  almost  any  degree  of 
durability,  because  the  cases  may,  in  this  way,  lie  close 
to  each  other,  so  as  to  form  a  solid  ring  round  the 
wheel.  As  the  weight  in  this  case,  however,  becomes 
considerable,  it  will  not  be  amiss  to  give  these  wheels 
tn  impulse  at  the  commencement.  Or,  as  there  is 
abundance  of  materials,  they  may  be  lighted  on  both 
sides  at  once. 

The  same  plan  is  applicable  to  vertical  wheels,  and 
with  the  same  effect  of  producing  a  far  longer  duration 
than  in  the  common  constructions  already  described. 
At  the  same  time  the  effect  is  somewhat  varied  from  the 
peculiar  direction  of  the  issuing  stream  of  fire. 

All  these  horizontal  wheels,  when  fixed,  are  com- 
monly provided  with  a  central  white  light,  or  with  a 
gerbe,  or  with  a  succession  of  these.    This  is  a  peculiar 
convenience  in  the  horizontal  wheel ;   as  the  pressure 
being  downwards  on  the  shoulder  of  the  axis,  which 
must  be  properly  adapted  for  this  purpose,  there  is  no 
danger  of  disturbing  the  equilibrium.     It  may  also 
carry  a  Roman  candle  in  the  centre,  or  a  number  of 
these  or  of  other  fires  upon  the  spokes,  and  that  either 
upwards  or  downwards.   Thus  also  these  may  be.  fixed, 
in  any  order  of  succession  as  to  the  fire  of  the  wheel 
which  the  artist  pleases ;  merely  by  selecting  some  par- 
ticular case  for  the  leaders  to  each  of  them.    Thus  this 
wheel  becomes  a  complicated  firework.    But  as  it  is 
not  necessary  to  treat  of  it  again  under  that  head,  par- 
ticularly considering  the  endless  variety  of  which  it 
admits,  we  shall  barely  suggest  here,  that  it  may  be 
varied  with  good  effect  even  in  ten  different  ways  or 
more,  because  there  is  no  limit  to  the  number  of  cases 
of  different  kinds,  which  the  spokes  will  carry,  if  the 
centres  are  made  very  fine  and  free,  nor  to  the  number 
of  leaders  that  may  be  used  to  fire  them  in  different 
ways.    To  put  one  instance  of  many,  after  it  has  re- 
volved simply  for  a  time,  it  may  light  a  circle  of  white 
lights  looking  downwards.    These  may  be  followed  by 
a  few  sparkling  fires  upwards,  to  be  succeeded  by  Ro- 
°»n  candles,  then  again  by  cases  of  serpents,  and,  lastly, 
ty  acentralgerbe,  ending  by  a  bounce,  or  by  a  general 
explosion  of  serpents  or  stars.    To  say  more  on  this 
vol.  xvn.  PART  I. 
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subject  would  be  merely'  to  describe  what  the  ingenui-  Pjiotech- 
ty  of  the  operator  will  easily  suggest.  n*- 

Of  Compound  Spiral  Wheels.  ^  T  ^ 

These  are  formed  on  the  same  principle  as  the  pre-  or  com. 
ceding,  namely,  that  of  oblique  forces.  The  frame-  pound  spi- 
work  for  this  wheel  consists  of  a  long  nave,  capable  off*1  wheels, 
carrying  two  sets  of  spokes  at  six  inches  or  a  foot  dis- 
tance, as  the  artist  may  desire.  Thus  there  is  a  double 
wheel  of  fire  revolving  on  one  axis.  The  cases  are  to 
be  fixed  on  these  in  the  oblique  manner  already  de- 
scribed, but  this  wheel  admits  of  two  principal  variations. 
All  the  cases  may  be  consecutive  and  parallel  on  both 
wheels,  with  the  fire  directed  upwards  or  downwards, 
if  the  artist  prefers  it ;  or  else  they  may  be  reversed, 
so  that  one  set  of  fires  shall  act  obliquely  upwards,  and 
the  other  obliquely  downwards.  Care  must  be  taken, 
however,  that  all  the  recoils  may  have  the  same  ten- 
dency ;  and  it  is  plain  that  the  force  of  such  a  double 
wheel  will,  with  an  inclination  of  45  degrees  for. the 
rockets,  be  equal  to  that  of  a  single  horizontal  one  in 
one  plane. 

Besides  this,  however,  the  effect  may  be  varied  by 
causing  the  fires  of  the  upper  circle  to  tend  downwards, 
and  those  of  the  lower  one  upwards.  Thus  they  may 
"be  caused  to  cross  each  other,  so  as  to  produce  a  much 
better  effect  than  in  either  of  the  preceding  modes.  A 
variation  may  be  produced  even  upon  this  plan,  by 
either  actually  crossing  the  rockets  themselves,  so  as  to 
separate  their  streams  of  fire,  or  by  bringing  the  two 
mouths  together  from  the  lower  and  the  higher  wheel, 
so  that  two  oblique  and  diverging  streams  shall  appear 
to  issue  from  one  point.  A  horizontal  wheel  may  be 
added  to  these  to  increase  the  revolving  force  and  vary 
the  effect ;  and,  as  in  the  former  kinds,  they  may  carry 
additional  fixed  fires  upon  the  spokes. 

This  spiral  or  compound  wheel  may  further  be 
doubled ;  or  the  same  axis  may  carry  two  pairs,  each  of 
which  pairs  being  approximated  in  the  manner  already 
described,  a  very  complicated  and  brilliant  intersection 
of  streams  of  fire  is  the  consequence.  There  is  no 
danger  in  these  contrivances  of  wanting  force,  pro- 
vided the  machinery  be  well  made,  as  the  friction  does 
not  increase  in  so  great  a  ratio  as  the  powers  of  re- 
coil. 

Of  Diverging  Vertical  Wheel*. 

The  construction  and  nature  of  this  contrivance  may  Qf  divers- 
be  easily  apprehended  from  the  description  of  the  for-  ing  vertical 
mer.  The  wheel  requires,  however,  to  be  differently  wheels, 
made,  as  far  as  the  felly,  is  concerned.  Provision  is  to 
be  made  for  attaching  the  cases  to  it,  not  in  the  outer 
margin,  but  in  the  flat  side  of  the  felly,  and  on  both 
the  opposite  sides.  For  this  purpose'  grooves  must  be 
cut  in  it  at  all  the  points  where  the  cases  are  to  be  at- 
tached, which  may  be  numerous  in  proportion  to  the 
relative  diameter  of  the  wheel  and  the  lengths  of  the 
cases.  These  must  be  made  as  accurately  as  possible 
at  angles  with  the  tangent  at  those  points,  which  may 
.  vary  from  5  to  20  degrees,  according  to  the  degrees  of 
divergence  which  it  is  desired  that  the  fire  should  have. 
But  the  angles  on  one  side  of  the  felly  must  lie  above  ' 
the  tangent,  and  on  the  other  below  it.  Two  cases  are 
.  then  to  be  attached  together,  one  on  each  side  of  the 
felly,  with  their  mouths  parallel, .  and  as  near  to  each 
other  as  possible,  and  in  the  same  way  the  wheel  is  to 
be  completed  all  round.  It  must  then  be  primed,  and 
regulated  by  the  leaders  in  such  a  manner  that  both 
rockets,  on  opposite  sides  of  the  wheel,  may  burn  to* 
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Of  Compound  Wheels. 


Mund*"  These  have  a  very  pleasing  effect,  and  may  bejva- 

^beelg.  ried  in  many  different  ways.  The  general  principle 
on  which  all  the  effect  depends,  is  that  each  addition- 
al wheel  should  be  carried  along  by  the  motion  of  the 
principal  one,  independently  of  its  own  proper  mo- 
tion. Thus  it  describes  a  complicated  path,  like  a 
running  flourish ;  or  similar  to  that  which  the  moon 
makes  round  the  sun,  as  we  formerly  mentioned.  For 
all  contrivances  of  this  nature,  the  smaller  wheels 
should  be  very  much  less  than  the  principal  one. 
Hence  pin-wheels  answer  very  well,  except  for  very 
large  works,  when  triangular  ones  may  be  adopted. 

According  to  the  methods  in  which  these  are  ar- 
ranged with  respect  to  the  principal  one,  will  the  ef- 
fects vary;  ana,  compared  to  the  little  contrivance 
that  is  required  to  produce  them,  they  are  very  strik- 
Mg.  31,33,  ing.      Thus  let  a  common  hexagonal  wheel  have  as 
33*  many  smaller  ones  fixed  on  its  spokes  inwardly  as  will 

be  sufficient  to  last  the  same  length  of  time,  then  the 
principal  circle  will  be  attended  by  one  of  these 
flourishing  movements  in  an  inner  circle.  If  they  are 
fixed  on  the  spokes  prolonged  beyond  the  circum- 
ference, the  same  flourishing  line  will  be  outside  of  the 
principal  circle.  Otherwise,  which  is  still  more  beau- 
tiful in  the  performance,  the  small  wheels  may  be 
placed  between  two  concentric  plain  wheels,  when 
there  will  be  two  circles  of  fire  with  an  intermediate 
flourish,  which  may  also  be  much  improved  by  adding 
a  light  in  the  centre.  In  addition  to  this,  a  second 
flourish  may  be  also  added  outside,  which  is  nearly  as 
great  a  degree  of  complication  as  this  kind  of  wheel 
will  bear. 

The  same  method  is  to  be  followed  for  all  these, 
with  the  requisite  variations  for  the  leaders  and  other 
connections.    We  shall  suppose  the  simplest  case  of 
one  flourish  within  the  principal  circle,  as  the  method 
of  arranging  this,  will  serve  for  the  explanation  of  the 
whole.     If  there  are  six  cases  in   tne  outer  wheel, 
and  the  diameter  of  it  is  two  feet,  then  the  diameters 
of  the  smaller  wheels  will  be  from  four  to  six  inches. 
Three  of  these  will  be  required;   and  of  whatever 
shape  they  are  made,  each  of  them  must  be  equal  in 
the  time  of  burning  to  two  cases  of  the  outer  wheel. 
They  must  then  be  fastened  in  opposite  spokes,  so  as 
to  preserve  the  proper  balance  of  the  wheel,  by  means 
of  spindles  in  the  usual  way.      For  firing,  a  leader 
must  join  the  commencement  of  the  principal  wheel 
with  one  of  the  small  ones ;  a  second  leader  must  join 
the  beginning  of  the  third  case  with  the  next ;  and  a 
third  leader  is  required  to  join  the  fifth  case  with  the 
last    Thus  one  of  the  small  wheels  will  burn  with 
each  two  cases  of  the  large  one,  and  the  effect  will  be 
continued  during  the  whole  time  of  the  revolution,  so 
that  the  whole  will  expire  together. 

Balloon  Wheels. 

Balloon  This  is  one  of  the  fireworks  mentioned  in  the  books 

Wheels.  on  pyrotechny ;  but  it  is  scarcely  worth  describing,  after 
the  remarks  formerly  made  on  the  methods  of  varying 
the  effects  of  horizontal  wheels.  The  name  is  not  very 
appropriate.  It  is  a  common  horizontal  wheel,  with 
horizontal  cases  revolving  in  the  usual  manner.  On 
each  spoke  near  the  end  of  each  case  is  placed  a  pot  of 
serpents  or  of  stars,  or  of  both  alternately.  These 
communicate  by  means  of  a  leader  with  the  end  of  each 


case,  so  that  whenever  a  pew  one  is  lighted,  a  dis- 
charge of  serpents  or  stars  takes  place.  The  tame 
expedient  may  be  applied  to  a  vertical  wheel,  but  in 
this,  stars  are  not  admissible,  on  account  of  their  dan- 
ger,  as  they  would  be  thrown  forwards  among  the 
spectators.  Small  serpents  may  safely  be  used,  as 
they  do  not  fly  forwards,,  and  are  therefore  not  likely 
to  occasion  accidents  in  this  way,  more  than  in  the 
horizontal  wheel. 

Star  Wheels.    , 

These  may  be  used  either  horizontally  or  vertically; 
but  in  the  two  kinds  the  stars  require  to  be  differently 
disposed.    We  shall  give  a  direction  for  each.    If  the 
wheel  is  to  be  horizontal,  the  best  method  of  dispersing 
the  stars  is  to  fix  as  many  Roman  candles  in  the  centre 
of  the  wheel  as  there  are  cases  in  its  circumference. 
This  we  formerly  alluded  to  in  speaking  of  horizontal 
wheels.     These  must  be  in  a  vertical  position,  so  as  to 
throw  their  stars  upwards,  and  they  must  be  calcu- 
lated as  nearly  as  possible,  so  that  one  may  last  as 
long  as  one  of  the  wheel  cases.    To  prepare  this  fire- 
work for  firing,  a  leader  must  be  conducted  from  the 
commencement  of  each  case,  to  the  top  of  each  Roman 
candle  in  succession ;   so  that  a  constant  discharge  of 
stars,  together  with  a  central  fountain   of  fire,  wiD 
continue  as  long  as  the  wheel  lasts.    The  Roman  can- 
dles may  also  be  disposed  in  such  a  manner  as  to 
throw  the  stars  downwards,  instead  of  upwards,  or  al- 
ternately upwards  and  downwards,  or  both  ways  at 
the  same  time,  all  of  which  produce  fireworks  of  dif- 
ferent appearances. 

In  using  stars  with  vertical  wheels,  a  different  dis- 
position of  the  Roman  candles  is  required.  They 
must  be  fastened  on  the  spokes  of  the  wheel,  with 
their  mouths  looking  outwards  ;  and  the  leaders  most 
be  placecl  in  the  same  manner,  so  that  one  Roman  I 
candle  may  fire  with  each  fresh  case.  The  stars  will  i 
thus  be  projected  sidewise,  without  any  chance  of  in- 
jury to  the  spectators,  who  are  always  in  the  front  on 
those  occasions;  and  as  they  receive  two  motions, 
one  from  the  wheel  and  the  other  from  their  own  pro- 
jectile force,  they  form  very  pleasing  curves  in  the  air, 
adding  much  to  the  beauty  of  the  effect,  while  they 
also  seem  as  if  they  were  projected  from  the  mouths  of 
the  wheel  itself. 

If  it  is  wished  that  a  vertical  wheel  should  throw 
up  stars  in  a  vertical  direction,  a  separate  firework  is 
required  for  this  purpose.  This  must  consist  of  as 
many  Roman  candles  as  will  last  out  the  time  of  the 
wheel,  and  they  must  be  fixed  behind  the  wheel  on 
the  same  part  which  carries  the  axle.  But  if  it  is 
wished  that  stars  alone  should  be  seen,  without  any 
vertical  fire,  so  that  the  wheel  itself  may  appear  to 
throw  up  the  stars,  they  must  only  have  a  very  slow 
composition,  which  gives  little  fire,  such  as  that  used  for 
portfires,  which  will  be  found  in  its  proper  place.  The 
orifices  may  be  also  concealed  behind  a  board,  so  that 
nothing  but  the  stars  will  be  seen.  As  many  of  them 
must  be  connected  alternately  by  the  head  and  tail  as 
will  last  out  the  time  of  the  wheel,  and  the  same  leader 
will  serve  to  fire  both.  It  is  proper  that  all  wheels  and 
fireworks  of  this  kind  should  end  with  a  repert,  or  with 
a  general  explosion  of  stars. 

Of  the  Alternating  Wheels. 

The  effect  of  this  is  entertaining,  nor  is  the  constroo-Of  ti 
tion  difficult.    In  burning,  a  large  and  a  small  wisee)"" 
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ire  seen  alternately^  and  in  concentric  order.  This 
irework  is  required  particularly  for  illuminating  a  spe- 
aes  of  transparent  star,  which  will  be  described  here- 
after ;  and  to  aid  the  understanding  in  its  construction, 
t  plate  of  it  te  given. 

It  may  be  made  of  any  form  or  number  of  cases,  but 
t  is  necessary  that  both  the  wheels  should  be  attached 
o  one  frame,  and  work  on  a  common  centre,  as  the 
eaders  could  not  otherwise  be  made  to  communicate. 
3oth  the  wheels  should  also  be  of  the  same  duration, 
rhis  may  be  managed  either  by  making  the  composi- 
ion  of  the  inner  one  twice  as  slow  as  that  of  the  outer/ 
«■  else  by  doubling  the  same  cases  in  the  innef.  Thus, 
f  the  outer  wheel  consists  of  six  cases  in  hexagon  or* 
ler,  the  inner  may  have  the  same  number  disposed  in 
i  double  triangle.  In  uniting  the  leaders,  care  must 
x  taken  that  the  tendencies  of  both  wheels  are  pre- 
lerved  in  the  same  direction  ;  and  that  we  may  render 
die  disposition  of  these  more  intelligible,  we  have 
jhosen  a  simple  form  on  which  to  represent  it 

Of  Combinations  of  Fixed  Case*. 

The  forms  into  which  these  may  be  considered  are 
almost  endless,  and  there  is  indeed  scarcely  any  limit 
to  them  but  the  expence.  We  shall  only  here  describe 
a  few  of  the  most  practicable,  as  from  these  the  artist 
may  easily  extend  them  to  any  number  he  thinks  pro- 
per by  variously  combining  them.  We  have  also  given 
figures  of  these,  which  will  save  a  good  many  words  in 
the  description. 

The  general  rules  are  alike  applicable  to  all.  For 
some,  such  as  all  the  fires  which  contain  iron,  the  cases 
must  be  choked,  as  they  must  be  considered  as  gerbes; 
and  these  compositions  must  be  varied  with  iron-fire, 
and  with  common  charcoal  fire.     They  must  also  be 

Srovided  of  two  or  three  different  lengths,  and  also  of 
liferent  sizes,  for  the  sake  of  varying  the  effects.  Be- 
sides these  sparkling  cases,  there  must  be  ready  a  num- 
ber of  cases,  of  different  sizes  also,  of  white  and  blue 
lights,  together  with  crackers,  stars,  serpents,  and  Ro- 
man candles.  With  these  at  hand,  the  artist  will  be 
able,  in  a  very  short  time,  to  make  up  all  the  different 
forma  that  he  may  fancy,  instead  of  oeing  checked  in 
bia  operations  for  want  of  materials.  We  need  scarce- 
ly aay  that  various  shaped  frames  will  also  be  required; 
but  as  all  these  are  immoveable,  there  is  no  difficulty 
in  their  construction. 

These  combinations  are  generally  made  out  of  large 
cues,  seldom  being  formed  out  of  such  as  are  less  than 
an  inch  in  diameter  ;  as,  when  upon  a  small  scale,  their 
effects  are  not  sufficiently  distinct.     Such  cases  are  also 
wen  required  to  be  of  an  unusual  length  ;  but  as  it  is 
not  convenient  to  drive  them  longer  than  eighteen 
fccbea,  if  more  is  wanted,  it  is  better  to  join  two  to- 
gether in  the  same  manner  as  the  cases  of  pin  wheels 
we  united.    But  as  such  very  long  cases  will  not  burn 
°ut  well  when  the  orifice  becomes  too  distant  from  the 
fire>  the  paper  case  must  be  made  so  thin  that  it  will 
tarn  down ;  or,  what  is  better,  a  part  of  it  may  be  un- 
cled after  driving.     It  is  chiefly  where  a  white  light 
w  wanted  to  burn  for  a  great  length  of  time,  that  this 
Precaution  is  required. 

It  seldom  or  never  happens  that  these  combinations 
**  used  alone.  They  are  sometimes  the  termination  of 
woe  other  simpler  display,  or  else  they  form  part  of 
**&e  £ener*l  system  of  mutations.  In  all  cases,  they 
«juat  be  provided  with  a  general  leader  for  the  purpose 
letting  tbem  on  fire,  independently  of  the  particular 


ones  which,  by  firing  all  the  cases  in  their  proper  or*  Bfrotech- 
der,  are  to  produce  the  intended  figure  in  fire.    If  they  ."'", 
are  to  follow  after  wheels,  as  these  cannot  communi-    -*t^* 
cate  light  to  any  thing,  that  leader  must  be  in  the 
power  of  the  operator ;  otherwise  it  is  fastened  to  the 
end  of  the  firework,  of  whatever  nature,  which  it  is  in- 
tended to  follow.    But  the  greatest  care  must  be  taken 
in  the  adaptation  and  protection  of  these,  that  they  may 
not  fail  to  communicate,  and  that  at  the  proper  time, 
that  they  may  not  take  fire  accidentally  from  the  sparks 
which  may  be  flying  about,  and  that,  when  they  do  fire, 
they  may  not  burst  in  such  a  manner  as  to  derange 
themselves,  or  any  thing  about  them. 

Geometrical  Figures. 

The  chief  of  these  are  crosses,  triangles,  squares,  Geonetri- 
hexagons,  and  octagons ;  beyond  which  the  figures  ap-  cal  figures, 
proach  too  near  the  circle  to  produce  a  distinct  effect    pjjuw 

In  the  cross,  the  four  cases  are  disposed  with  their  cooolxxiii. 
mouths  outwards ;  and  the  effect  of  this  firework  is  Fig.  1-5. 
much  improved,  by  placing  a  bright  light  or  a  small 
wheel  in  the  centre.  Or  else  four  lights  may  be  at- 
tached upon  the  cases,  so  that  the  same  case  may  ap- 
?>ear  to  be  throwing  out  both  the  sparks  and  the  light, 
n  many  fireworks,  this  is  a  deception  which  may  be 
used  with  very  good  effect 

The  triangle,  square,  &c.  all  act  on  the  same  prin- 
ciple, so  that  the  same  rules  will  serve  for  the  whole. 
Wherever  there  is  an-  angle,  two  cases  meet  at  that 
point,  so  that  their  fires  cross  outwardly,  these  produ- 
cing a  variety  of  regular  and  pleasing  figures.  Thus 
in  the  square,  for  example,  they  form  four  external 
right  angles ;  in  the  hexagon,  six  triangles. 

All  these  admit  of  various  additions,  from  the  intro- 
duction of  wheels  or  of  white  lights,  or  of  smaller  cases 
of  sparkling  fire ;  some  examples  of  which  will  be  seen 
in  our  figures.  We  shall  content  ourselves  with  here 
describing  one  or  two  varieties,  as  specimens  from  which 
the  artist  may  easily  learn  to  contrive  many  more. 

A  hexagon  may  have  a  blue  light  fixed  on  each  an- 
gle where  the  cases  meet,  and  another  in  the  centre. 
Or  instead  of  the  light  in  the  centre,  it  may  have  a 
small  wheel.  Wheels  for  this  purpose  are  convenient- 
ly made  of  simpler  cases  when  the  figure  is  single,  as 
they  may  easily  be  measured  for  the  same  duration  as 
the  figure  in  which  they  are  placed.  Thus  aa  the 
whole  hexagon  can  only  burn  as  long  as  one  of  its  cases, 
a  wheel  that  is  formed  of  two  cases  crossing  each  other, 
as  in  the  table  rocket,  each  of  which  burns  at  both 
ends,  and  the  two  in  succession,  will  last  exactly  aa 
long  as  the  geometrical  figure  in  which  it  lies. 

Instead  of  this  arrangement,  six  smaller  cases  may 
be  placed  within  the  centre  of  the  hexagon,  with  their 
fires  directed  outwards  in  form  of  a  star.  For  this 
purpose  the  mouths  must  be  placed  together,  that  all 
the  fires  may  appear  to  proceed  from  the  same  point, 
or  a  light  may  be  placed  on  this  point  besides.  Or 
else  the  cases  may  be  fixed  to  the  circumference  of  the 
frame  that  carries  the  hexagon,  so  that  their  fires  may 
be  directed  inwards.  The  same  principles  may  be  ap« 
plied  to  all  the  other  figures,  and  with  the  effect  of  pro-, 
ducing  different  varieties  of  form ;  as  may  easily  be 
imagined  without  the  necessity  of  any  further  descrip* 
tion. 

The  Ostrich  Feather. 

This  is  a  very  pleasing  form  of  sparkling  fires,  and  The  ostrfch 
is  generally  used  for  terminating  complicated  fireworks  feather. 
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Fyrotedu  tha{  have  a  pyramidal  form.    It  fa  also  used  to  imitate 
*_*7'*  toe  Prince  of  Wales's  crest.    When  this  latter  effect  is 
Plate'         to  ^  produced,  it  must  be  attached  behind  a  transpa- 
cccclxxiii.  rency  properly  painted  to  imitate  the  coronet  and  the 
Fig.  6.  inscription*  and  this  must  be  strongly  illuminated  with 

blue  lights  placed  behind  it.  Care  must  be  taken  that 
the  mouths  of  the  cases  may  be  so  placed,  as  that 
the  feathers  may  spring  from  the  proper  point,  and  at 
a  right  distance  from  each  other.  They  must  also  be 
inclined  forward  from  the  perpendicular,  that  the  fires 
may  turn  over  at  the  top  of  their  ascent  towards  the 
spectators.  Three  cases  produce  the  three  feathers, 
and  these  must  be  of  brilliant  fire,  and  of  considerable 
size.  But  the  feather  may  be  made  richer  and  fuller, 
by  placing  in  it  three  or  four  of  a  smaller  size.  If  also 
it  is  desired  that  it  should  be  very  durable,  it  may  be 
made  to  last  for  double  the  time,  or  even  much  more* 
by  placing  a  succession  of  similar  cases  behind  each 
other,  ana  so  managing  the  leaders  as  to  light  one  set 
when,  the  other  expires.  The  same  rule  may  also  be 
applied  to  all  other  fixed  figures  of  whatever  nature; 
which  is  often  of  great  use,  as  they  may  be  required  to 
keep  time  with  other  fireworks  of  longer  duration. 

The  ostrich  feather  may  also  be  used  without  the  co- 
ronet ;  in  which  case  it  may  be  provided  with  a  small 
wheel,  or  a  bright  light  at  the  point  where  the  feathers 
spring* 


dissimilar.  ItH 
rieties  of  foric,  J 


The  Tree. 


The  tree. 


Fig.  7. 


Fig.  9. 


^  This  is  the  name  generally  applied  to  all  those  com. 
binations  of  fireworks  which  throw  out  fires  from  each 
side  of  a  perpendicular;  and  there  are  different  ways 
of  disposing  the  cases  for  this  purpose.  The  simplest 
method  is  to  dispose  the  cases  upon  a  perpendicular 
post,  in  a  parallel  manner  on  both  sides,  so  that  when 
^placed  they  may  resemble  the  feathers  upon  an  arrow. 
The  angle  with  the  perpendicular  may  be  about  30  de- 
grees, so  that  the  fires  will  diverge  at  60,  but  the 
artist  may  vary  that  angle  according  to  his  pleasure. 
The  perpendicular  should  also  be  terminated  by  as 
many  cases  as  will  render  the  whole  figure  uniform  at 
the  ton  when  burning. 

This  disposition  may  be  agreeably  varied  in  two 
ways  or  more.  Thus,  instead  of  fastening  the  cases  on 
a  straight  post  in  a  parallel  manner,  and  having  all  the 
mouths  at  the  same  distances  crosswise  from  the  top 
to  the  bottom,  they  may  be  placed  upon  two  posts  in- 
clined at  a  small  angle,  so  as  to  make  an  acute  triangle. 
Or  else  this  position  may  be  reversed,  and  the  broad- 
est side  of  the  triangle  may  be  upwards,  so  that  the 
tree  will  appear  to  spread  at  the  top.  In  this  latter 
way  also,  the  cases  below  may  be  more  widely  apart 
than  those  above;  and  as  the  interval  at  the  top  must 
also  be  filled  with  cases,  the  tree  will  appear  fuller  or 
more  bushy  above  than  below. 

In  the  next  place,  the  cases,  instead  of  being  placed 
at  equal  distances  upon  the  perpendicular,  may  be  ar- 
ranged in  pairs,  so  that  each  alternate  interval  may  be 
twice  as  wide  aa  the  next.    Or  else  the  direction  of  the 

*  J*>  lim       fireworks  may  be  entirely  reversed,  so  as  to  throw  their 
firea  downwards  instead  of  upwards ;  or  they  may  be 

F-     10        P1*0**  horizontally.    They  may  still  further  be  varied, 
,g'  by  causing  a  certain  number  to  play  upwards,  and  the 

remainder  downwards,  the  middle  one  on  each  side 
being  horizontal  \  and  this  contrivance  may  also  be  fur- 
ther varied  in  two  ways,  that  is,  by  causing  the  bottom 

Fig.  12.       division  to  play  downwards,  and  the  top  one  upwards, 
oc  the  reverse.    Although  m  description  these  do  not 


seem  to  differ  much,  the  effects  are  very 
is  also  a  great  advantage  that  so  many  varieties 
where  variety  is  so  much  wanted,  can  be  attained  with 
so  little  trouble. 

The  last  method  of  disposing  this  kind  of  fire  which  we 
shall  notice,  is  where  the  fires  of  two  cases  cross,  or  start 
from  one  point  The  cases  for  this  purpose  are  arrang- 
ed like  the  teeth  of  a  saw  on  each  side  of  the  perpendi. 
cular,  and  so  that  every  two  neighbouring  months  are  p. 
together,  the  effect  of  which  Is  easily  understood. 

All  these  varieties  of  the  tree  may  be  modified  hi 
various  ways,  by  the  addition  of  blue  lights,  or  of  snuil 
wheels,  <*  of  pointed  stars ;  but  it  is  scarcely  necessary, 
after  the  preceding  remarks,  to  give  directions  about 
matters  so  obvious. 

Pointed  Stars* 

As  this  is  one  of  the  combinations  of  fixed  ernes,  H 
which  is  perpetually  wanted  in  compound  fireworks,  i^ 
must  now  be  described.  It  is  necessary,  to  insure  re- 
gularity in  these,  that  they  should  be  made  in  proper 
patterns,  or  stands  of  wood  or  metal,  all  regularly  cat 
to  one  size  and  disposition  of  angles.  The  reason  for 
this  care  is,  that  it  is  generally  necessary  that  a  git* 
number  should  burn  together,  and  when  they  are  ost 
equal  the  effect  is  unpleasant.  The  case*  for  them  any 
be  from  an  inch  and  a  half  to  two  inches  in  length,  ass 
from  a  quarter  of  an  inch  to  three-eighth*  in  diameter 
and  they  must  all  be  driven  with  the  greatest  caw,  si 
as  to  burn  exactly  the  same  length  of  time.  The  com- 
position may  be  white  or  blue,  and  will  be  found  in 
the  table.  The  wooden  frame  in  which  they  are  to 
be  fastened,  must  have  grooves  for  their  reception,  and 
may  be  furnished  with  five  or  six  of  these,  exactly  ge> 
metrical.  The  five-pointed  star  is  most  commoaly 
used ;  but  that  with  six  points  iB  rather  more  ores, 
mental.  There  must  be  a  hole  in  the  frame,  to  admit 
of  the  star  being  nailed  to  any  place  where  it  may  be 
required;  and  the  artist  should  always  be  provided 
with  a  great  number  of  them  ready  made,  as  they  ire 
always  wanted,  and  will  keep  for  ever.  The  coanoii 
leader  of  the  whole  is  fixed  round  them  ready  for  us% 
having  one  loose  end  by  which  it  may  be  fastened  toaoj 
general  leader ;  and  in  fixing  the  cases  upon  the  frame, 
care  must  be  taken  that  their  mouths  are  sufficiently 
near  to  each  other  to  produce  the  effect  of  a  star  in 
burning. 

Where  small  stars  only  are  required,  they  may  be 
made  with  single  cases.  The  case  for  this  purpo* 
must  be  from  an  inch  upwards  in  diameter,  and  of  si- 
milar lengths ;  and  upon  it  must  be  marked  by  a  com- 
pass at  proper  distances  the  requisite  number  of  poiftti, 
whether  five  or  six.  As  many  holes  must  then  be 
bored  into  the  composition,  and  a  leader  so  disposed  at 
to  light  the  whole  at  once.  These  cases  should  be  very 
thick,  to  prevent  the  holes  from  enlarging  durief  tie 
burning,  which  would  spoil  the  effect,  and  if  the  paper 
be  well  aoaked.  in  alum  water,  and  the  paste  made  with 
alum,  it  will  stand  any  fire  without  enlarging  the  <*> 
flees. 

Of  Suns  and  Stars. 

These  may  be  formed  in  a  great  variety  of  ways,  w  <* 
that  we  must  be  content  with  describing  and  repre-  * 
sen  ting  a  few  only  of  the  most  remarkable.  The  fame 
week  necessary  for  these  must  consist  of  wheels,  hir- 
ing concentric  hoops  upon  the  spokes,  for  the  greater 
facility  of  attaching  the  cases. 
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A  simple  star  ii  easily  produced  by  six  or  more  cases 
sdiating  from  a  centre.  If  the  mouths  of  these  are 
laced  outwards,  the  centre  must  be  filled  by  means 
fa  wheel,  or  some  other  object ;  but  if  it  is  required 
aat  the  star  ahould  he  complete  without  addition,  the 
louths  of  the  cases  must  be  inwards,  taking  care  at  the 
ime  time  that  all  the  fires  may  spring  clear  of  each 
tfaer.  A  better  star  may  be  formed,  by  placing  six 
ilue  lights  in  short  cases  alternately*  with  as  many 
rilliant  ones  in  long  cases,  so  that  they  may  form  two 
tars  together,  of  different  colours  and  of  different  di- 
meters. This  may  be  further  varied  by  the  introduc- 
ion  of  a  central  light. 

Stars  more  complicated  may  be  made  in  many  diff- 
erent ways.  Thus  twelve  large  cases,  or  more,  may 
>e  placed  on  the  circle,  so  as  to  look  outwards ;  while 
he  same  number,  or  six,  of  a  much  smaller  size,  may 
*  placed  on  the  same  circle,  either  alternately,  or  at 
he  same  points,  with  their  mouths  fixed  to  the  circum- 
erence,  and  looking  inwards.  Thus  on  firing  a  dou- 
ble star  will  be  formed,  one  in  the  centre  of  the  other. 
Drelse  the  mouths  of  the  central  or  inner  star  may  also 
x  collected  in  the  centre,  so  as  to  throw  their  fires 
wtwards  in  the  intervals  of  the  larger  star. 

When  this  arrangement  becomes  more  extensive,  it 
forms  what  is  called  a  sun.  To  construct  this,  twelve 
or  twenty,  or  nnore  cases,  are  fixed  like  rays  out- 
wards, so  as  to  occupy  the  circumference  of  a  large 
wheel.  On  an  inner  circle,  and  in  the  intervals  of  the 
first,  are  fixed  the  same  number  of  cases  of  a  smaller 
sise;.  and  if  the  artist  thinks  proper,  a  third  circle 
nay  be  arranged  in  the  same  manner,  either  of  the 
•tme  fires  or  of  Bome  other  kind.  If  all  these  are 
fired  at  once,  an  immense  blsxe  of  circular  fire  is  pro- 
duced. But  as  in  all  such  fireworks,  it  is  better  to 
begin  gently  and  to  end  with  more  brilliancy,  the 
leaders  may  be  to  managed  that  the  three  circles  shall 
%ht  only  in  succession ;  the  cases  being  so  timed  as 
to  duration,  that  they  may  at  any  rate  end  together, 
however  they  may  begin. 

Such  is  a  simple  brilliant  sun ;  but  it  admits  of  be* 
ing  varied  in  many  ways,  by  the  introduction  of  white 
and  blue  lights.  Supposing  a  sun  of  large  diameter, 
constructed  of  one  circle  of  brilliant  fire,  concentric 
circles  of  small  lights,  to  the  amount  of  two  or  three, 
may  be  placed  upon  the  inner  hoops  of  the  frame,  and 
the  centre  maw  at  the' same  time  be  occupied  by  a 
hrjre  light,  or  by  a  pointed  star,  or  by  a  small  wheel. 

Otherwise  the  small  lights  may  be  disposed  upon 
the  spokes  of  die  frame,  in  radiating  lines,  the  centre 
being  occupied  in  a  similsr  manner. 

A  very  beautiful  figure  of  this  kind  is  made  in  a 
different  way.      For  this   purpose,   twelve  or  more 
•pokes  of  the  frame  must  be  prolonged  to  the  distance 
of  two  or  three,   or  more  feet  from  the  centre,  in 
which  a  single  light  or  a  wheel,  or  a  pointed  star, 
«nsy  also  be  placed.    These  are  to  be  covered  at  three 
or  four  inches  apart,  with  small  blue  lights,  so  as  to 
form  long  radii  diverging  from  the  centre.     Interne* 
ditfely  between  these  are  to  be  placed  cases  of  bril- 
hsnt  fire,  with  their  mouths  so  situated  as  to  form  a 
circle  considerably  within  the  extremity  of  the  rays  of 
light,  so  that  on  firing,   a  ray  of  spots,  and  one  of 
brilliant  fire,  may  be  placed  alternately.    It  is  easy  to 
Ms  that  this  kind  of  complicated  sun  may  be  varied  in 
Buy  other  ways,  but' it  is  unnecessary  to  describe 
*&?  more  of  theaa,  aa  any  artist  may  vary  them  with- 
out end,  since  there  is  no  limit  to  this  kind  of  fire- 
works but  the  expence. 
Suns  of  this  kind  are  sometimes  used  with  trans- 
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parencies,  representing  the  face  of  the  sun.    But  the  Pywtece- 
effect  of  these  is  vulgar  and  bad,   as   the  paintings       uy* 
must  necessarily  be  in  a  barbarous  taste ;  so  that  they    ^  T  ^' 
are  far  better  avoided. 

Cascades. 

These  are  commonly  used  to  terminate  other  fire*  Cascades, 
works  in  complicated  arrangements,  as,  from  the  im- 
mense quantity  of  fire  which  they  display,  it  is  not 
easy  to  introduce  any  thing  after  them  with  effect. 
The  frame  for  this  purpose  may  be  made  of  a  pyrami- 
dal form,  with  cross  oars  for  tbe  attachment  of  the 
fireworks,  and  with  as  many  tiers  of  these  as  the  artist  Kg<  19* 
may  choose.  They  are  then  to  be  disposed  in  succes- 
sive rows,  and  in  alternating  order,  with  their  mouths 
downwards. 

But  the  effect  of  a  cascade  is  much  better  represent- 
ed by  a  somewhat  more  complicated  construction. 
The  frame  for  this  purpose  must  be  so  formed,  that 
every  tier  for  the  attachment  of  the  cases  may  form  a  Fig*  to. 
curve  outwards,  so  that  the  whole  becomes  part  of  a 
cone.  In  this  case  the  rockets  are  also  fastened  upon 
the  tiers,  in  such  a  manner  as  to  be  parallel  to  the 
sides  of  the  cone,  so  as  even  to  be  further  projected  out- 
wards towards  the  spectators.  Thus  the  whole  mass  of 
fire  assumes  a  more  round  and  solid  form ;  and  as  the 
sparks  descend  they  also  form  curves,  so  as  to  pro- 
duce a  much  richer  effect  It  is  also  not  unusual  to 
terminate  such  a  cascade  by  the  addition  of  a  gerbe,  or 
an  ostrich  feather  at  the  top.  If  any  lights  are  intro- 
duced into  it,  its  character  as  a  cascade  is  destroyed,  as 
it  is  indeed  in  a  great  measure  by  the  addition  last 
named. 

Fountains. 

The  common  gerbe  makes  a  fountain  on  the  small  Fountains. 
scale,  but  when  a  greater  display  is  wanted  it  must  be 
produced  by  compounding  many  cases  together.  For  Fig.  21. 
this  purpose  a  frame  of  wood  must  be  provided,  in  the 
form  of  a  hollow  cone,  with  hoops  for  the  attachment 
of  the  cases.  The  angle  of  this  cone  may  vary  from 
60  degrees  upwards,  according  as  it  is  wished  that  the 
fire  should  spread  more  or  less.  The  cases  may  then 
be  disposed  either  inside  or  outside  of  it  with  their 
mouths  at  equal  distances,  so  as  to  throw,  when  fired, 
an  equal  shower  of  fire  all  round.  A  finish  should  be 
given  to  this  fountain  in  the  centre,  by  means  of  a 
Urge  blue  or  white  light. 

If  such  a  cone  were  caused  to  fire  downwards,  in- 
stead of  upwards,  it  would  form  a  cascade  somewhat 
different  from  that  first  described ;  or  else  two  cones 
may  be  placed  together  in  opposite  directions.  Such 
a  fire  as  this  requires,  however,  to  be  elevated  very 
high,  that  its  full  effect  may  be  displayed ;  so  that  it 
is  only  adapted  to  the  centres  of  great  displays,  where 
it  may  succeed,  in  a  piece  of  architecture,  to  other  fires 
of  a  more  moderate  effect. 

The  Yew  Tree. 

We  use  this  name,  and  describe  this  firework,  be-  The  yew 
cause  it  is  mentioned  in  all  the  books  on  this  subject,  tree. 
It  is  extremely  simple  to  construct ;  nor  is  there  any 
thing  very  particular  in  its  effect.    It  consists  mere*  Fig.  ss. 
ly  of  a  number  of  cases  or  gerbes,  arranged  in  suc- 
cessive stages;  and  in  an  alternate  order,  in  the  form  of 
a  pyramid,  and  the  effect  of  it  is  easily  understood.    It 
admits  of  being  varied  with  advantage,  by  placing  rows 
of  single  lights  along  the  supports  of  the  cases,  or  by 
adding  a  pointed  star  to  the  bottom  of  each  case. 
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The  Palm  and  theCyptess  Tree. 


The  palm 
and  the 
cjprcia 
tree. 


This  is  a  very  pleasing  way  of  arranging  cases  of 
brilliant  fire,  particularly  on  a  large  scale.  For  this 
purpose,  the  frame  must  be  regularly  constructed  with 
a  support  for  each  case,  as  the  artist  must  not  trust  to 
bis  eye  for  arranging  them,  when  the  beauty  of  the  ef- 
fect depends  upon  the  accuracy  of  the  angles  at  which 
they  are  placed.  Nineteen  cases  will  form  a  regular 
figure  of  this  kind,  in  the  following  manner :  Let  the 
perpendicular  part  of  the  frame  work  be  divided  into 

Fig.  23.  njnc  equal  parts,  at  any  distances  which  the  artist  may 
think  proper,  and  which  may  be  conveniently  a  foot,  if 
the  cases  are  to  be  a  foot  long.  At  the  lowest  point  is 
to  be  fixed  a  horizontal  bar,  capable  of  supporting  a 
case  on  each  side.  At  the  next  point  above,  the  bar 
must  form  an  angle  of  ten  degrees  with  the  horizon, 
the  following  one  twenty,  the  next  thirty,  and  so  on  to 
the  top ;  and  the  same  is  to  be  done  on  the  opposite 
side  of  the  perpendicular.  When  the  cases  are  attached 
to  these,  there  are  of  course  nine  on  each  side,  exactly 
corresponding  in  their  angles,  together  with  one  at  the 
top;  and  when  it  is  fired,  all  these  form  curves  succes- 
sively radiating  towards  the  ground.  The  artist  may, 
if  he  pleases,  crowd  the  cases  more  towards  the  top 
than  toe  bottom ;  but  this  must  be  done  in  a  regularly 
diminishing  manner,  by  a  proper  arrangement  of  the 
frame  work,  which  is  too  easily  understood  to  require 
description. 

The  effect  of  this  firework  may  be  varied  by  placing 
the  cases  on  each  side  of  two  posts,  inclined  in  such  a 
manner  that  they  may  diverge  at  the  bottom,  taking 
care  that  the  same  angles  with  the  perpendicular  be 
nevertheless  preserved.  In  both  ways  lights,  either 
single  or  in  the  form  of  stars,  may  be  introduced  along 
the  perpendicular,  or  at  the  bottom. 

This  tree  may  also  be  doubled,  in  which  case,  like 
the  double  cascade,  it  must  be  exhibited  at  a  consider- 
able elevation.  For  this  purpose,  the  same  operations 
are  repeated  below  the  horizontal  cases  as  above,  as 
may  easily  be  understood.     Further,  it  is  varied  by 

Pig.  24.  making  the  upper  cases  at  wide  angles  upwards,  and 
the  lower  in  small  ones  successively  diminishing  and 
looking  downwards,  when  it  is  properly  the  palm  tree. 

Checkered  Fires. 

Checkered  These  have  also  a  very  brilliant  effect,  and  that  in 
fires.  proportion  to  their  numbers  and  complication. 

To  produce  a  simple  checkered  fire,  two  perpendi- 
cular posts  must  be  placed  at  a  proper  distance,  such 
*  as  three  or  four  feet,  for  one  foot  cases,  and  on  these 
are  to  be  placed  as  many  cases  as  the  artist  may  choose, 
in  angles  of  from  40  to  60  degrees,  with  their  mouth 
opened,  and  upwards.  Thus,  when  lighted,  the  fires 
intersect  each  other  so  as  to  produce  a  network,  the 
nature  of  which  may  be  varied  by  altering  the  angles 
of  the  cases,  or  by  placing  them  at  greater  or  less  dis- 
tances from  each  otner.  This  is  also  called  a  double  tree. 

A  reticulating  fire  may  also  be  produced  in  a  differ- 
ent manner,  by  placing  a  number  of  cases  in  a  radiating 
form  upwards,  on  a  horizontal  bar,  and  opposing  them 
to  the  same  number  radiating  downwards  from  a  bar 
above. 

Such  fires  as  this  admit  of  being  multiplied  with 
great  effect.  Thus,  instead  of  two  perpendicular  or 
two  horizontal  bars,  there  may  be  four  or  more,  and 
thus  an  immense  mass  of  net  work  may  be  produced. 


But,  in  these  attempts,  care  must  be  taken  tbst  all  ibeij 
bars  are  at  a  sufficient  distance,  to  prevent  the  setenl  J 
fires  from  confusing  each  other.    This  is  a  point  which 
the  artist  must  regulate  according  to  his  cases;  it  being 
easy,  by  burning  one,  to  ascertain  precisely  how  far 
it  throws  its  stream  of  fire. 

We  need  not  here  add  any  thing  respecting  the  mas. 
ner  in  which  all  these  fireworks  mav  be  varied  by  the 
addition  of  lights  or  stars,  as  it  would  be  merely  to  re- 
peat what  has  been  said  before  on  that  subject.  Neither 
need  we  do  more  than  barely  suggest,  that  by  a  proper 
disposition  of  cases',  any  of  these  msy  be  caused  to 
throw  up  stars  or  serpents  at  any  period  that  the  artist 
may  choose. 

But  we  may  as  well  suggest  that  a  good  way  of  ter- 
minating all  these  fireworks  is  by  discharges  of  sky- 
rockets, which,  for  this  purpose,  may  easily  be  secured 
out  of  danger  behind  a  proper  board,  and  so  as  to  com- 
municate by  mean9  of  leaders  with  the  last  portion  of 
the  fixed  work.  Sky  rockets  may  also  appear  to  be 
thrown  up  by  these  at  any  time.  For  that  purpose,  it 
is  best  to  have  a  case  of  some  stow  fire,  like  a  port-fire, 
which  gives  little  light,  and  the  burning  of  which  b 
accurately  known.  Proper  holes  being  then  made  In 
it,  at  regulated  distances,  with  a  leader  to  each  rocket, 
they  can  be  discharged  in  succession  at  any  intent] 
which  the  operator  pleases,  and  without  the  least  dif- 
ficulty. It  is  only  necessary  to  take  care  that,  while 
the  leaders  are  so  well  secured  to  the  mouths  of  the 
rockets  as  to  prevent  the  entrance  of  any  accidentil 
fire,  these  may  at  the  same  time  be  so  weak  as  to  he 
easily  detached  by  the  blast  of  the  rocket,  so  as  not  to 
impede  its  ascent 

Of  Complicated  Fireworks. 

To  attempt  to  describe  even  a  very  email  part  of< 
what  may  be  effected  by  complicating  different  kindsof< 
fireworks,  would  in  itself  require  a  volume,  both  of  oV 
scriptions  and  plates ;  as,  without  the  latter,  no  word* 
could  render  them  intelligible.  We  shall  therefore  li- 
mit ourselves  to  a  few,  which,  either  from  their  being 
in  common  use,  or  from  their  beauty,  or  from  their 
suggesting  hints  for  the  construction  of  othen,  nay 
appear  most  deserving  of  description.  We  must  also 
confine  ourselves  to  the  simpler  complications ;  became, 
as  these  may  again  be  combined  without  end,  there 
would  be  no  limits  to  such  a  treatise.  It  is  an  art  in 
which  no  one  will  succeed  well  on  a  great  scale  who 
has  not  some  invention  and  taste  of  his  own;  and 
therefore  minute  and  numerous  directions  would  be 
nearly  as  superfluous  to  one  class  of  readers  as  they 
would  be  useless  to  another. 

The  general  rules  for  all  complications  of  this  nature 
are  the  following:  An  agreeable  general  outline, in 
the  form  of  the  fire,  should  always  be  studied;  ast 
great  deal  more  than  is  supposed  by  vulgar  artists  de- 
pends on  picturesque  beauty  in  these  cases.  All  pyra- 
midal or  angular  shapes  are  therefore  preferable  to  pa- 
rallel or  square  ones,  which  generally  look  heary. 
Circles  and  ellipses  exceed  all  other  forms  in  beauty; 
but  the  latter  has  been  very  much  neglected  by  pyro- 
technists, who  are  too  apt  to  proceed,  according  to  old 
routines.  No  firework  of  this  kind  should  therefore 
be  constructed  without  previously  making  a  drawing 
of  it ;  as  also  of  its  effects,  which,  for  greater  security, 
should  be  done  in  colours,  so  as  to  resemble  the  intend* 
ed  fire  as  nearly  as  possible  in  its  colours,  as  well  as  m 
its  form. 
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The  next  tiling  t©  be  recollected  it,  that  -there  should  of  single  lights  and  pointed  stars.    A  few  of  these  must  Pyrotech- 

be  no  dullness  in  the  execution,  as  the  essence  of  all  here  suffice.    A  single  star  may  be  placed  in  the  mid-  ,     ****  , 

fireworks  depends  upon  their  liveliness.     If  any  thing  die,  and  surrounded  by  one  or  more  circles  of  spots;    ~^T  ~ 

dull  appears  prudent/ which  it  may  sometimes  be,  for  and  such  a  firework  as  this  may  be  executed  on  a  very 

the  purpose  of  being  followed  by  something  brilliant,  small  scale.    Or  else  numerous  pointed  stars  may  be 

and  thus  exciting  surprise,  it  should  be  of  short  dura-  disposed  in  a  circle  on  the  outside  of  rays  of  spots,  or 

tion,  that  the  spectators  may  not  attribute  to  a  failure  on  the  outside  of  circles ;  or,  lastly,  a  circle  of  stars  may 

what  is  the  result  of  a  design.     It  is  a  necessary  rule  surround  a  wheel. 

also,  that  a  firework  of  this  kind  should  commence  in  Architectural  forms  are  also  made  in  this  manner, 
a  tranquil  manner,  that  *it  should  go  on  increasing  in  These  are  applicable  on  a  small  scale ;  but  on  the  large 
splendour  and  force,  and  that  it  should  terminate  as  they  are  absolutely  necessary,  as  it  is  only  in  this  man* 
suddenly  as  possible  at  the  height  of  its  strength.  It  ner  that  the  design  of  a  large  building  can  effectually 
is  always  very  unpleasant  to  see  them  expire  gradual-  be  given.  A  few  examples  will  be  sufficient  to  show 
ly.  Hence  it  is  useful  to  be  provided  at  the  termina-  how  much  more  complicated  specimens  may  be  men- 
tion with  reports,  or  stars,  or  explosions  of  serpents,  aged.  But  it  is  important  that  correct  drawings  should 
that  the  attention  may  be  taken  off  from  the  principal  first  be  made  and  transferred  to  the  frames,  and  that 
work,  which,  with  all  the  care  that  the  artist  can  be-  fastenings  should  be  previously  placed  on  every  point 
stow,  will  not  always  burn  out  alike.  But  all  drag-  where  a  light  is  to  be  fixed.  In  cases  like  this,  cor- 
gling  of  solitary  cases  at  the  end,  ought  as  far  as  pos-  rectness  of  general  design  is  most  important ;  while  it 
able  to  be  avoided,  and  for  this  purpose  the  artist  must  is  no  less  so,  that  all  the  lights  should  be  correctly 
attend  to  the  .directions  formerly  .given  about  time,  placed  as  to  their  positions  and  relative  distances.  The 

Lastly,  the  greatest  care  must  be  taken  with  respect  least  error  in  these  respects  is  very  offensive  to  the  eye. 

to  the  management  and  disposition  of  the  leaders,  the        If  an  arch  is  to  be  represented,  which  is  a  very  com-  pig.  10, 

freedom  of  all  parts  where  motion  is  required,  and  the  mon  case  in  exhibitions,  the  whole  line  should  be 

general  steadiness  and  accuracy  of  all  the  former  works,  strongly  defined  by  numerous  lights ;  and,  generally, 

nr*    j  ni         a-  **"•  should  be  done  by  a  double  row.    If  it  is  a  Gothic 

Qffixtd  IUumvuUwns.  archf  three  or  four  rowg  may  ^  Teqxi]Ted9  for  the  pur- 

These  are  all  performed  by  means  of  small  speckies  pose  of  representing  the  numerous  parallel  lines  of  this 
or  lights  and  stars,  and  their  forms  are  endless.    We  class  of  architecture.    Wherever  basements,  or  hori- 
have  given  figures  of  a  few  of  the  simplest  and  most  zontal  mouldings,  or  entablatures,  are  required,  these 
f  beautiful,  which  will  render  any  description  almost  must  be  defined  by  horizontal  rows.    In  Doric  archi- 
/  unnecessary.  tecture  it  is  also  easy  to  represent  the  triglyphs  in  the 
Rays  of  spots,  or  concentric  circles,  have  always  a  same  manner ;  but  such  things  as  this  are  never  want- 
very  beautiful  effect ;  but  they  are  much  improved  by  ed  except  on  a  very  large  scale. 

combination  with  some  other  fires,  or  by  being  united        In  a  series  of  arches,  or  an  arcade,  the  spandrils  may  Fig.  11. 

to  some  other  forms  in  an  architectural  arrangement  also  be  marked  by  a  pointed  star ;  and  the  same  orna- 

The  imitation  of  a  branched  candlestick  forms  a  fire-  ment  may  generally  be  freely  used  throughout  pieces 

work  that  may  be  burnt  by  itself,  as  its  shape  is  very  of  architecture,  as  it  does  not  interfere  with  the  gene* 

ornamental.     The  stem  or  foot  should  be  a  double  row  ral  designs. 

of  lights,  with  one  or  two  additional  ones  transversely  Columns  of  any  order  are  defined  by  lines  in  their  Pig*  13. 
where  wanted,  to  mark  the  places  of  the  mouldings,  margin ;  and  capitals  of  a  fanciful  kind  are  easily  form- 
Each  branch  requires  a  single  row  only,  and  they  should  ed  for  them,  by  means  of  stars  and  lines  of  lights.  A 
terminate  by  a  small  gerbe  on  each,  taking  care  that  it  sort  of  excuse  for  the  Ionic  volutes  may  be  produced 
ii  not  too  powerful.  Or  else  in  place  of  the  gerbe,  a  by  two  larger  lights.  To  represent  twisted  columns  is  Fig*  1*» 
large  light  may  be  used  of  a  different  colour.  Thus  extremely  easy,  and  these  are  very  ornamental ;  and  if 
the  chandelier  may  be  drawn  in  blue  lights,  and  a  white  the  building  is  extensive,  windows  and  doors  may  be 
one  may  be  placed  for  the  lamp  upon  each  branch,  defined  in  the  same  manner. 

This  firework  may  sometimes  be  particularly  in  re-        The  necessary  tranquillity  of  architecture  does  not 
quest,  from  its  allusion  to  free-masonry.  admit  of  the  introduction  of  sparkling  fires,  except  in 
An  angular  star,  resembling  those  worn  in  orders  of  the  form  of  mutations  or  additional  parts.    But  in  this 
knighthood,  is  also  easily  made,  merely  by  placing  way  gerbes  and  Roman  candles  may  be  introduced  on 
lights  on  a  frame,  constructed  from  an  appropriate  draw-  the  tops  of  buildings,  with  feathers,  stars,  wheels,  &c. 
iog;  and  such  stars  may  also  be  useful  on  particular  Wheels  may  also  be  introduced  on  the  faces  of  the 
occasions,  from  their  allusions  to  dignities  of  various  building,  taking  care  to  place  them  in  such  positions, 
kinds.    Their  forms  may  easily  be  varied,  so  as  to  re-  and  to  make  them  of  such  sizes,  that  they  may  coincide 
present  the  stars  of  any  particular  order.  with  the  general  architectural  design,  without  which 
A  very  elegant  firework  may  be  made  in  imitation  their  effects  are  unpleasing  instead  of  being  ornamen- 
of  a  palm-tree,  by  means  of  illumination  lights  combin-  tal.     They  may,  for  example,  represent  marigold  win- 
ed with  small  cases  of  brilliant  fire.    From  the  top  dows.    Where  gerbes  are  introduced,  they  stand  with 
<**  the  trunk,  which  is  lighted  by  a  double  row  of  most  effect  on  the  summits  of  columns,  or  on  Gothic 
***«>  the  branches  must  spread  out  on  each  side  in  pinnacles ;  and  in  single  pinnacles  or  steeples,  rows  of 
carves,  as  represented  in  the  plate ;  and  on  each  of  these  brilliant  fire  may  also  be  introduced  with  good  effect  in 
must  be  placed  a  single  row  of  lights,  each  branch  ter-    the  place  of  the  crockets ;  as  triple  combinations  on  a 
mutating  by  a  single  case  of  brilliant  sparks.    A  small    small  scale  may  be  adopted  to  represent  finials.    But 
*heel  may  also  be  placed  at  the  point  where  the    on  this  subject  it  is  endless  to  dwell,  as  the  artist  must, 
branches  spring;  and  it  will  be  better  if  these,  and  the    after  all,  be  guided  by  the  draughtsman,  who  will  dia- 
ls*** at  the  end,  are  not  lighted  till  the  illumination    pose  of  his  ornaments  for  him  on  proper  principles,  and 
ba*  burnt  for  some  time.  without  whose  assistance  it  is  in  vain  to  attempt  works 
Very  beautiful  combinations  may  be  made  by  means    of  this  nature, 
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Of  move- 
able illu- 
minations. 


Plate 
cccclxxiii 
Pigs.  29, 
30. 


Figs.  31, 
3*. 


Fig.  33. 


Of  moveable  IUuminationt. 


F:g.  31. 


These  also  admit  of  great  variety ;  but  we  must  for 
the  same  reasons  be  satisfied  with  describing  a  few. 
In  general,  it  is  a  good  rule  that  whatever  motions 
they  are  to  receive  should  be  given  by  means  of  wheels ; 
but,  as  we  formerly  remarked  in  our  observations  on 
machinery,  this  is  sometimes  not  possible,  owing  to 
their  great  weight  and  complication.  Proper  machi- 
nery must  then  be  adopted ;  yet  there  should  always 
be  wheels  attached,  that  the  firework  may  at  least  have 
the  credit,  in  the  spectator's  eyes,  of  being  able  to  pro- 
duce its  own  motions. 

One  of  the  most  common  and  pleasing  of  these  is  a 
spiral  cone.  Tne  frame  for  this  is  attached  to  a  hori- 
zontal wheel  revolving  freely  on  its  centre,  and  is  pro- 
vided with  a  spiral  line,  to  which  the  lights  are  fixed 
at  a  short  distance.  It  may  be  of  any  dimension 
which  the  artist  chooses ;  but  a  height  of  four  feet, 
with  an  angle  of  about  thirty  degrees  for  the  cone, 
forms  a  very  convenient  figure.  The  horizontal  wheel 
below  is  driven  by  horizontal  brilliant  fires,  or  by 
oblique  ones,  in  any  of  the  modes  formerly  mentioned 
when  treating  of  horizontal  wheels.  Sometimes  the 
cone  is  terminated  by  a  star  or  by  a  single  gerbe.  The 
figure  of  an  inverted  cone  is  not  pleasing,  nor  is  that 
of  a  double  one ;  but  both  may  be  used  in  large  dis- 
plays where  variety  is  required. 

A  cylinder  may  also  be  constructed  in  a  similar  man- 
ner, and  this  may  be  very  agreeably  varied,  by  attach- 
ing a  horizontal  wheel  both  above  and  below,  by  which 
means  also  some  additional  revolving  force  is  gained. 
Cylinders  revolving  in  this  manner,  may  form  a  very 
beautiful  firework  alone,  if  on  the  upper  part  there  is 
fixed  a  fountain  of  fire,  so  as  to  spread  over  on  all  sides. 

In  all  these  figures,  which  have  lights  spirally  dis- 
posed, and  which  revolve  at  the  same  time,  the  effect 
produced  is  that  of  a  screw  in  motion,  and  hence  they 
are  applicable  to  architecture,  or  in  other  combinations, 
in  a  variety  of  ways.  They  may  also  be  made  to  re- 
volve horizontally;  and  for  this  purpose  two  wheels 
must  be  attached  to  the  ends  of  a  cylinder.  Thus, 
however,  the  particular  effect  of  the  wheel  is  lost  to 
the  spectators,  otherwise  than  as  they  will  represent  a 
stream  of  fire  at  each  end  directed  towards  them.  Such 
a  firework  may  however  be  rendered  beautiful,  by  add- 
ing to  it  some  fixed  cases  that  may  throw  their  fires 
upwards,  so  as  to  intersect  above  in  the  manner  of  a 
Gothic  arch. 

Erect  cylinders  may  also  be  rendered  entertaining, 
by  causing  two,  placed  near  each  other,  to  revolve  in 
opposite  directions ;  and  cones  may  also  be  treated  in 
the  same  manner. 

Lights  placed  on  a  spiral  within  a  circle  also  produce 
a  pleasing  effect,  as  the  spiral  appears  to  be  unwinding 
as  the  circle  revolves.  Such  a  figure  may  be  inclosed 
within  a  wheel  of  fire,  or  else  the  wheel  may  form  the 
centre  of  the  spiral.  Two  spirals  placed  one  before  the 
other,  with  their  tendencies  in  opposite  directions,  and 
turned  in  contrary  ways,  also  produce  a  very  striking 
kind  of  firework ;  but  they  require  to  be  accompanied 
by  something  else,  as  their  appearance  is  otherwise 
naked.  They  may  form  appropriate  centres  for  a  piece 
of  architecture,  or  they  may  be  accompanied  by  cones 
or  spiral  columns. 

The  last  method  which  we  shall  describe,  is  that  of  interfere,  is  the  first  requisite  for  this  object;  as  fa 
placing  lights  round  a  globe;  and  this  may  be  used  at  greater  extent,  with  greater  beauty  at  the  same  time. 
rest  or  in  motion,  while  the  motion  may  also  be  either    is  thus  produced,     Eveu  in  many  of  the  firework* 


horizontal  or  vertical.'  This  is  a  very  handsome  ar- 
rangement, and  forms  a  very  appropriate  ornament  for 
the  heads  of  cones,  or  pyramids,  or  columns,  or  fa 
particular  parts  on  the  outline  bf  apiece  of  architec- 
ture. The  lights  may  be  disposed  on  the  globe  in  me- 
ridians, or  in  lines  parallel  to  the  equator,  or  else  in 
spirals.  This  latter  method  is  chiefly  applicable  where 
tney  are  to  turn  in  a  vertical  manner.  Or  lastly,  if  die 
globe  is  of  large  size,  the  lights  may  be  disposed  all 
over  it  at  equal  distances,  so  as,  if  near,  to  represent  a 
very  solid  globe  of  spotted  fire.  In  this  case  they 
should  not  revolve. 

The  frame  work  for  globes  must  be  disposed  accord- 
ing to  the  different  ways  in  which  it  is  intended  to 
place  the  lights ;  and  when  they  are  to  revolve,  a  pro- 
per axis  must  also  be  provided.  They  may  also  be 
caused  to  revolve  by  means  of  wheels,  in  which  case 
they  produce  complicated  appearances,  and  it  is  also 
an  improvement  on  them  for  particular  purposes,  that 
they  should  terminate  by  a  gerbe.  If  very  urge,  they 
may  contain  one  large  light  in  the  centre. 

Of  the  Dodecahedron. 

We  feel  it  a  duty  to  mention  this  firework  because  u 
it  is  found  in  all  the  books,  but  chiefly  for  the  purpose 
of  cautioning  the  artist  against  it.  It  is  what  its  name 
expresses,  a  dodecahedron,  carrying  a  wheel  upon  each 
face.  The  effect  of  this  is  as  confused  and  bad  as  the 
contrivance  is  in  itself  expensive.  Many  other  similar- 
ly confused  arrangements  are  to  be  found  in  all  these 
books,  which,  like  the  compositions  which  we  have 
elsewhere  condemned,  seem  to  have  been  put  down 
by  mere  guess,  without  even  the  trouble  of  considering 
what  the  effect  would  be  on  burning.  We  shall  not, 
however,  crowd  our  pages  with  any  more  of  this  use- 
less matter.  Our  only  object  is  to  caution  the  artist 
against  making  up  any  firework  from  these  printed  di- 
rections, till  he  has  well  considered  what  its  effect  will 
be  when  lighted ;  and  for  this  purpose,  he  will  be 
much  assisted  by  making  a  detailed  drawing  of  its  fires 
on  paper,  in  the  manner  we  formerly  suggested.  He 
must  in  all  his  contrivances,  whether  borrowed  or  ori- 
ginal, carefully  consider  not  only  the  general  pictu- 
resque forms  and  other  circumstances  formerly  de- 
scribed, but  how  the  fires  are  likely  to  interfere  with 
each  other ;  as,  for  want  of  such  attention,  he  may  gain 
nothing  for  his  trouble  but  a  scene  of  confusion.  And 
as  all  cases  throw  their  fires  to  a  considerable  distance, 
with  the  exception  of  lights,  he  must  especially  take 
that  into  consideration,  and  not  imagine  that  he  has  ob- 
tained any  particular  figure  merely  because  the  cases 
are  disposed  in  a.  pleasing  manner,  or  in  some  determi- 
nate form. 

There  is  another  great  object  to  be  considered  in  all 
these  contrivances,  and  that  is  economy.  This  dode- 
cahedron is  a  very  good  example  of  the  neglect  of  tbi* 
essential  quality ;  as  in  destroying  eleven  wheels  at 
one  time,  scarcely  one  half  of  them  would  be  visible. 
The  best  effects  are  often  produced  by  the  least  fires 
provided  they  be  tastefully  disposed,  and  the  artist 
cannot  do  better  than  keep  in  his  mind  the  singular 
economy  of  the  Chinese  in  all  their  fireworks,  as  the/ 
often  produce  better  effects  than  ourselves  with  a 
tenth  part  of  the  fire.  To  keep  the  fires  at  a  sufficient 
distance  from  each  other,  that  their  figures  may  not 
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which  we  have  here  introduced,  in  conformity  to  the 
usual  practices,  there  are  many  of  which  the  expence 
is  very  great,  in  consequence  of  the  quantity  of  fire 
which  they  consume  at  once,  without  at  the  same  time 
being  so  entertaining  as  many  others  which  would  not 
cost  half  the  money.  Picturesque  arrangement,  which 
costs  nothing,  is  also  as  highly  conducive  to  beauty  as 
it  is  to  economy;  and  this  object  is  attained  also  by  a 
proper  contrast  of  fires,  and  by  a  less  free  use  of  those 
violent  kinds,  which  are  not  only  expensive,  but  ren- 
dered more  so  by  their  transitory  nature ;  since  they 
occupy  but  a  small  portion  of  the  time  which  the  art- 
ist is  bound  to  fill  up  in  some  way  or  other. 

Fireworks  are  still  further  capable  of  complication, 
by  admixtures  of  illuminations  with  wheels  and  with 
fixed  ca*es,  in  all  the  different  modes  in  which  these 
may  be  disposed :  and  the  forms  that  may  hence  be 
produced  are  almost  endless,  by  attending  to  the  gene- 
ral directions  already   given  respecting  picturesque 
forms,  contrast  of  fires,  and  independence  of  .display 
for  the  respective  kinds.     The  moveable  and  immove- 
able here  also  admit  of  being  united  in  many  ways, 
and  the  effect  of  these  intermixtures  is  generally  very 
good.     We  might  extend  this  part  of  our  subject  also 
to  an  unlimited  length,  but  shall  content  ourselves 
with  placing  before  our  readers  a  few  of  those  which 
combine,  at  the  same  time,  as  far  as  that  can  be  done, 
beauty  with  economy  and  effect.     In  doing  this  we 
shall  present  them  chiefly  with  new  forms ;   rejecting 
without  hesitation  the  barbarous  and  complicated  con- 
trivances described  in  the  books  on  this  subject ;  the 
greater  number  of  them  being  as  expensive  as  trouble- 
some to  make,  and  as  difficult  to  manage  as  they  are 
confined  and  bad  in  their  effects. 

In  all  these  works,  besides  the  kind  of  fires  which 
we  have  just  mentioned,  there  may  be  introduced  dis- 
charges of  stars,  of  serpents,  and  of  sky  rockets,  toge- 
ther with  crackers  or  maroons,  as.  well  as  occasional 
discharges  of  single  stars.     But  the  method  of  manag- 
ing fires  and  effects  of  this  nature,  and  the  periods  at 
which  they  may  be  introduced  with  advantage,  have 
been  mentioned  already  on  other  occasions  so  often, 
that  we  shall  take  no  farther  notice  of  them  than  by 
making  thia  general  suggestion,  as  it  would  lead  us 
into  long  and  useless  details  to  mention  them  wherev- 
er they  are  applicable.     Transparencies  may  also  be 
combined  with  many  of  these.    But,  in  general,  the 
effect  of  these  is  sufficiently  dull,  unless  where  it  is 
necessary  to  fill  up  intervals  in  a  large  building,  or 
where  allegorical  devices  are  wanted  lor  some  particu- 
lar object.     We  shall  therefore  leave  all  these  matters 
to  the  discretion  of  the  painter ;  noticing  only  one  out 
of  many,  as  a  specimen  of  one  of  the  most  agreeable 
modes  in  which  contrivances  of  this  nature  may  be 
introduced. 

As  it  would  be  impossible  to  give  names  to  all  the 
pieces  which  we  are  about  to  describe,  and  as  tbey 
could  not  be  rendered  at  all  intelligible  without  the 
figures,  we  shall  here  refer  to  the  numbers  on  the 
plates.    Very  little  description  will  in  fact  be  necessa- 
ry, as  these  are  matters  which  speak  chiefly  to  the  eye. 
We  shall  only  add,  that  instead  of  giving  solid  draw- 
mg8  of  the  fireworks  themselves,  we  have  preferred 
what  may  rather  be  considered  as  plans  or  diagrams, 
hoth  of  them  and  of  their  effects.     By  these  means 
they  will  be  more  intelligible  than  if  the  nlates  had 
been  overloaded  with  work.     In  selecting  the  respec- 
tive sizes,  the  artist  must  also  be  regulated  by  the  mag- 
nitude and  nature  of  his  operations ;  as  he  may  further 
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be  in  multiplying  the  cases  of  fire;    since  we  have  Pyrotech- 
avoided  every  thing  that  might  crowd  the  drawings        *J- 
so  as  to  render  them  unintelligible. ,   The  leaders  are  w wy^^ 
also  omitted  for  the  same  reason.    The  methods  of 
disposing  these  must  already  be  very  clear;    and  to 
have  introduced  them  into  the  drawings  would  have 
caused  inextricable  confusion. 

Fig.  16.   The  construction  of  this  is  very  appar-  Description 
ent  from  the  drawing.    The  illumination  lights  may  of'heti- 
be  varied,  by  being  made  alternately  blue  and  white.      eure*« 

Pig.  17.     The  object  of  this  is  also  plain.      The  cc^."xir. 
wheels   may  be  simple,    or  else  they  may  inclose  a  ytgm  \e. 
pointed  star,  as  shown  on  one  of  them.    A  star  may  Fig.  17. 
also  be  placed  at  the  intersection  of  the  central  cases. 
In  this  and  similar  fireworks  it  is  best  to  introduce  the 
central  fires  after  the  wheels  have  burnt  one  or  two 
cases. 

Figs.  18,  19.  This  is  intended  as  a  specimen  of  what  Fig?,  is, 
may  be  effected  by  means  of  transparencies.  We  19. 
have,  however,  chosen  a  very  simple  and  common- 
place disposition  of  the  star,  which  may  be  varied  in 
numerous  ways;  as,  for  example,  by  using  circular 
intersections,  or  by  imitating  any  stars  of  orders  of 
knighthood,  or  in  many  other  ways.  Whichever  mode 
of  drawing  is  adopted,  there  must  be  one  star  within 
another,  painted  in  different  colours  and  designs,  and 
as  transparent  as  possible.  Behind  this  is  placed  the 
double  alternating  wheel  formerly  described,  and  the 
diameter  of  the  two  must  be  so  regulated  that  one 
may  cover  with  its  fire  the  outer  star,  and  the  other 
the  inner.  Thus  when  these  burn  alternately,  the 
star  will  appear  to  diminish  and  to  enlarge  at  intervals. 
Its  beauty  may  be  much  improved  by  adding  to  it  an 
outer  star  of  lights,  as  indicated  in  the  figure. 

Figs.  20,  21.  The  nature  of  this  firework  is  also  intel-  Figs.  20, 
ligible ;  and  it  may  be  varied  in  many  other  ways  be-  21. 
•ides  the  two  which  are  here  given. 

Fig.  22.  This  is  a  pointed  star  of  fixed  lights,  Fig.  82. 
which  may  be  modified  in  many  ways,  by  altering 
the  proportions  and  the  number  of  the  rays.  The 
same  figure  shows  three  modes  of  doing  this,  out  of 
many  qtbers  that  might  be  suggested.  Inside  it  may 
carry  one  wheel  or  two;  and  besides  this,  a  pointed 
star  may  also  be  placed  in  the  centre. 

Fig.  23.  Not  to  multiply  figures,  this  one  re-  Fig.  23. 
presents  three  or  four  modes,  or  more,  of  combining 
wheels,  all  of  which  produce  very  brilliant  effects. 
Six  small  wheels  may  be  placed  on  arms,  at  a  con- 
siderable distance  from  a  larger  central  one.  These 
arms  may  also  be  ornamented  with  single  or  with 
double  rows  of  lights.  One  or  two  small  wheels  may 
also  be  carried  round  with  the  larger,  so  as  to  produce 
the  flourishing  curve  either  inside  or  outside  of  it. 
Or,  lastly,  it  is  represented  as  carrying  a  star  in  the 
middle.  More  varieties  might  easily  be  introduced, 
but  the  artist  may  select  enough  among  these.  If  the 
whole  should  be  adopted,  the  effect  will  be  extremely 
splendid;  but  in  this  case  it  will  be  necessary  to  adopt 
a  large  scale,  to  prevent  the  different  fires  from  being 
too  much  crowded. 

Fig.  24.  This  is  a  very  splendid  disposition  of  Fig.  n. 
fire,  which  may  also  be  varied  in  different  ways,  as  re- 
presented in  the  same  figure.  It  is  in  the  first  place-a 
pyramid  of  wheels,  with  intermediate  cases.  Care 
must  be  taken  to  place  them  so  that  they  may  throw 
fires  clear  of  the  circles  performed  by  the  wheels. 
The  arms  may  be  illuminated  or  not,  and  there  may 
also  be  stars  at  the  intersections.  This  machine  may 
be  treated  on  the  principle  of  mutation.    Thus  the 
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Pyrotech-  lightfl  may  first  be  fired,  afterwards  the  wheels,  and 
last  of  all  the  fixed  cases. 

Fig.  25.  This  also  is  a  very  splendid  firework, 
but  it  requires  to  be  made  on  a  very  large  scale.  It 
may  also  be  a  piece  of  mutation,  as  the  fixed  cases  may 
fire  when  the  wheels  are  partly  expended.  The  wheels 
should  diminish  gradually  in  diameter  in  ascending, 
while  at  the  same  time  they  have  the  same  duration. 
This  is  very  easily  managed,  by  placing  the  cases  in 
somewhat  of  a  spiral  manner.  Thus  if  a  hexagon  form 
be  used  at  the  bottom,  the  next  may  be  a  pentagon, 
with  a  case  overlapping,  and  so  on  to  the  top ;  and  as 
the  same  kinds  of  cases  will  be  used  in  all,  they  will 
burn  together.  ^  Wheels  are  easily  timed  without  this, 
in  many  ways  in  which  we  need  not  now  point  out, 
as  all  the  general  principles  must  by  this  time  be  well 
understood. 

Fig.  26.  The  nature  of  this  is  too  obvious  to  re- 
quire explanation.  It  might  easily  become  confused 
if  care  was  not  taken  to  keep  all  the  parts  well  asunder. 
It  is  rather  too  formal  for  beauty,  unless  it  were  to 
form  a  part  of  some  other  larger  design. 

Fig.  27.  This  may  be  made  extremely  brilliant, 
but  it  requires  a  great  deal  of  room.  In  constructing 
it,  care  must  be  taken  that  all  the  cases  should  be 
placed  at  the  various  angles  indicated  in  the  drawing, 
that  a  proper  distribution  of  the  brilliant  fire  may  take 
place.  The  branches  may  be  illuminated  or  not,  as 
represented  in  different  parts  of  the  drawing.  If  il- 
luminated, it  should  be  made  a  mutation  piece,  by  not 
bringing  the  brilliant  cases  into  action  till  the  wheel  is 
partly  expended. 

Fig.  28.  This  is  a  piece  to  be  found  in  the  com- 
mon books,  and  it  is  one  of  the  very  few  good  ones 
which  they  contain.  It  explains  itself  sufficiently; 
and  it  will  also  be  seen  that  it  admits  of  modification, 
by  the  introduction  or  omission  of  the  lights  and  stars. 
But  the  best  form  of  it  is  to  fire  the  lights  first,  the 
wheel  afterwards,  and  last  of  all  the  diverging  cases  at 
the  extremity,  which  may  be  made  of  the  same  length 
and  quality  as  the  last  case  of  the  wheel,  so  that  they 
may  commence  and  terminate  with  it. 

Fig.  29.  This  is  a  very  handsome  form  of  star, 
in  any  of  the  two  or  three  shapes  that  are  represented 
on  the  same  figure.  Care  must  be  taken  that  the  wheel 
do  not  throw  its  fires  beyond  the  centre,  so  as  to  confuse 
the  illuminations.  It  should  also  be  managed  on  the 
principle  of  mutation,  that  the  fires  at  the  extremities 
may  not  burn  till  the  last  case  of  the  wheel. 

Fig.  30.  This  is  a  very  handsome,  but  a  compli- 
cated firework ;  nor  can  it  be  moved  without  machinery. 
It  is  true  that  the  books  direct  wheels  to  be  placed  at 
the  feet  of  the  cases,  but  the  consequence  of  this  is  to 
produce  confusion,  and  spoil  the  effect.  The  cones  are 
made  to  revolve  on  spindles,  in  the  same  direction,  so 
as  to  produce  the  appearance  of  a  spiral  motion.  In 
the  figure,  a  star  is  represented  in  the  centre,  with 
brilliant  fires  in  the  intervals  of  the  cones ;  but  these 
parts  may  be  varied  in  many  different  ways,  as  by  the 
substitution  of  a  wheel  in  the  centre.  The  machine 
that  is  required  for  moving  this  firework  is  simple 
enough,  as  h  is  only  a  contrate  oblique  wheel,  moved 
by  a  winch  or  a  weight,  and  acting  on  the  endless 
screws  which  carry  the  cones,  and  form  their  axes. 

Fig.  31.  This  is  a  piece  of  architecture  of  a  Gothic 
design ;  and  we  shall  here  remark,  generally,  that  the 
Gothic,  Chinese,  and  Oriental,  or  Arabic  and  Indian 
styles,  are  best  adapted  to  fireworks,  on  account  of  the 
•cope  they  allow  to  the  fancy.    Greek  architecture  is 
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generally  heavy  and  dull  in  fireworks ;  while  the  irtm 
is  at  the  same  time  tied  down  to  rales  which  are  dtffi. 
cult  to  follow  in  this  maimer,  and  which  ought  not  to 
be  neglected.  We  have  here  represented  only  one  of 
many  ways  in  which  the  fires  on  such  a  figure  as  this 
may  be  varied ;  and  here  also  it  is  recommended  that 
the  cases  of  brilliant  fire  which  represent  the  crockets 
should  not  be  lighted  till  the  last. 

Plate  CCCCLXXV.  Fig.  27.  This  ia  a  design  00 1 
very  Bmall  scale,  in  a  sort  of  oriental  style.  It  will  be 
sufficient  if  the  dome  is  represented  only  in  front,  or F 
that  the  hinder  part  be  omitted ;  but  it  may  also  be 
done  with  very  little  difference  as  to  the  effect,  on  a 
plane.  The  columns,  which  are  twisted,  may,  if  the 
artist  thinks  fit,  be  moved  by  machinery  so  as  to  repre- 
sent each  a  moving  spiral.  Large  lights  may  be  used 
on  the  ends  of  the  capitals,  with  or  without  a  star  in 
the  middle.  The  front  admits  of  many  modifications, 
though  we  have  given  only  a  wheel  with  four  stars. 

Plate  CCCCLXXIV.  Fig.  32.  This  is  not  so  much 
calculated  to  stand  alone  as  to  form  a  part  of  some 
other  general  design.  The  spiral  columns  cany  the 
sort  of  illuminated  globes  formerly  described ;  and  they 
may  be  extended  to  more.  When  pairs  of  spiral  columni 
are  made  to  revolve  in  this  way,  it  has  a  better  effect 
if  the  direction  of  their  motions  are  reversed.  This 
piece  is  particularly  adapted  for  mutations,  but  we 
need  not  encumber  our  figure  with  them. 

Fig.  33.  This  represents  another  variety  of  archi- 
tecture,  in  which  the  forms  of  trees  are  combined  with 
those  of  a  building.  The  simplest  idea  is  here  repre- 
sented, but  it  may  be  multiplied  and  varied  with  great 
ease.  The  cases  which  are  to  form  the  branches  of  the 
palm  tree,  should  not  be  lighted  till  the  end,  so  that 
it  will  first  represent  a  piece  of  simple  architecture. 

Plate  CCCCLXXV.  Fig.  28.     This  is  another  sped- 
men  in  an  oriental  style,  of  which  the  very  simplest " 
idea  alone  is  given.     It  requires  no  other  explanation  ( 
than  such  as  have  been  given  for  the  preceding  ones. 

Plate  CCCCLXXV.  Fig.  29.  This  is  intended  to 
represent  a  Chinese  pagoda,  but  is  only  applicable  to  ct 
works  on  a  very  large  scale.  The  whole  of  the  archi- F 
tectural  lines  must  be  defined  by  rows  of  lights;  and 
the  bells  which  ornament  the  extremities  of  the  in- 
termediate roofs  must  consist  of  large  ones.  Wheels 
of  diminishing  sizes  upwards  may  be  introduced  into 
the  several  stories.  It  may  also  terminate  by  discharges 
of  brilliant  fire  from  various  parts  of  the  building,  snd 
very  conveniently  by  sky  rockets ;  but  we  have  not 
thought  it  necessary  to  crowd  the  figure  with  these. 

Plate  CCCCLXXV.  Fig.  SO.     This  is  intended  to 
represent  the  mode  in  which  a  light  colonnade  may  be " 
managed ;  but  we  need  not  describe  the  variety  of  f 
fires  and  ornaments  which  it  admits,  as  our  intention 
has  only  been  to  give  a  general  notice  of  the  nature  of 
the  design.     The  lights  should  appear  to  hang  upon 
lines,  so  as  to  form  the  catenarian  curves.    But,  as  this 
cannot  actually  be  done  upon  real  tines,  on  account  of 
their  unsteadiness,  these  curves  should  be  drawn  upon 
the  frames ;  which  is  easily  done  by  following  with 
a  bit  of  chalk   the  line   which  a  heavy  rope  makes 
upon  them  when  suspended  in  the  proper  places. 

Plate  CCCCLXXIII.  Fig.  25.  This  is  a  campKcated  *£ 
figure  with  wheels,  intended  to  act  as  a  mutation  piece.  r]j 
The  lights  are  succeeded  by  the  wheels,  and  these  by 
the  diverging  cases.    It  requires  a  great  deal  of  room ; 
and  the  wheels  on  the  stem  should  be  small,  that  they 
may  not  interfere  too  much  with  the  illuminations.     *" v. 

Plate  CCCCLXXIII.  Fig.  26.    This  it  a  combin*^ 
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tion  of  wheels  with  stars  and  brilliant  cases,  which  is 
alao  intended  to  show  three  changes.  The  stars  are 
first  lighted,  then  the  wheels,  and  lastly  the  cases. 
On  one  of  the  arms,  which  is  prolonged  for  that  pur- 
pose, lights  are  placed,  by  adopting  which  plan  a  dis- 
tinct firework  is  produced ;  and  if  this  be  used,  all  the 
lights  and  stars  must  be  fired  at  the  same  time ;  and 
the  others  as  before,  in  succession. 

Plate  CCCCLXXIII.  Fig.  27.     This  is  intended  to 
represent  one  of  numerous  modes  that  might  have  been 
given,  of  forming  a  single  mutable  column,  which  may 
conveniently  be  exhibited  alone,  or  may  form  a  centre 
for  other  smaller  works.    All  the  lines  of  the  pillar,  the 
capital,  and  the  pedestal,  are  formed  by  lights ;  and  two 
large  lights,  with  an  intermediate  star  or  not,  may  be 
used  for  the  volutes  of  the  capital.  In  this  way  the  pillar 
is  first  lighted.   The  first  mutation  consists  in  lighting  a 
wheel  upon  the  pedestal,  and  the  last  in  firing  the  fixed 
cases  on  its  angles,  and  the  fountain  upon  its  summit. 
Plate  CCCCLXXIII.  Fig.  28.   We  shall  terminate 
.  this  section,  which  might  have  been  indefinitely  pro- 
longed, by  a  plan  for  a  simple  colonnade,  which  also 
performs  three  mutations.    It  explains  itself  without 
assistance.     The  lights  are  succeeded  by  the  wheels, 
and  these  by  the  cases  at  the  summit ;  and  single  cases 
are  here  used  for  the  purpose  of  producing  a  piece  of 
light  appearance.     In  all  these  mutations,  care  must 
be  taken  that  the  lights  may  continue  till  every  thing 
else  is  burnt  out.    These  are,  of  course,  measured  to 
burn  the  whole  wheel,  and  somewhat  more;  while  the 
lighting  of  the  last  case  of  the  wheel  gives  the  signal 
to  the  artist  to  apply  the  fire  to  the  last  mutation,  for 
which  there  must  be  always  a  separate  leader.    The 
wheels  are  lighted  from  a  hole  made  in  some  case  of 
light,  which  is  near  at  hand;  the  time  of  which  has 
been  previously  so  calculated  that  all  which  remains 
unburnt  from  that  point  may  exactly  equal  the  whole 
wheel  in  duration.     Thus  the  artist  will  have  no  fur- 
ther trouble  during  the  burning  than  to  watch  the  time 
when  the  last  case  of  the  wheel  takes  fire. 

Mutation  Pieces. 

\       It  is  a  necessary  system  in  all  fireworks,  to  produce 
successive  changes,  and  particularly  on  the  large  scale, 
when  it  is  intended  to  continue  an  exhibition  for  some 
hours  perhaps.     On  a  small  scale,  it  is  also  required ; 
bat  in  such  cases,  the  changes  are  commonly  limited  to 
three  or  four,  as  they  are  generally  all  accomplished 
within  the  course  of  a  quarter  of  an  hour.     The  books 
contain  many  projects  of  this  kind,  even  on  the  small 
scale :  while  they  also  pretend  to  perform  ten  or  twelve 
mutations  in  one  piece,  and  that,  not  only  in  a  fixed  but 
in  a  moving  one.    We  have  no  hesitation  in  saying, 
that  this  is  impossible,  and  that  many  of  the  drawings 
which  have  been  given  for  this  purpose  cannot  be  exe- 
cuted.  It  is  not  possible  to  unite  so  many  discordant 
parts,  which  are  all  to  move,  in  any  manner,  so  that 
they  shall  act  properly.     The  weight  becomes  as  un- 
manageable as  the  complication ;  so  that  the  parts  are 
brought  to  a  state  of  rest,  or  else  they  confuse  each 
other  in  the  effect,  or  lastly,  some  of  them  take  fire  be- 
fore their  time,  from  the  difficulty  of  keeping  so  many 
leaders  safe  and  separate.    Besides,  it  must  be  recei- 
pted that  no  wheel  will  set  fire  to  any  thing  else ;  so 
mat  whenever  a  firework  of  this  kind  comes  into  the 
series  of  changes,  the  operator  must  be  always  on  the 
watch,  not  only  to  light  a  fresh  leader,  but  to  take  care 
mat  he  does  not  mistake  one  for  another. 
Nor  is  there  any  advantage  in  thus  combining  pieces 


together  in  this  intricate  manner,  as  all  that  is  gained  Pyrotesh- 
by  it,  even  when  it  succeeds,  is  to  exhibit  a  fresh  piece      ny. 
in  the  same  place ;  whereas  the  effect  is  as  good  if  it  *— v**-' 
be  done  at  one  side,  or  above,  or  below,  which  it  may 
easily  be  on  a  separate  framework,  and  with  a  distinct 
arrangement  of  leaders.    We  therefore  dissuade  our 
readers  from  these  attempts,  and  recommend  them  to 
limit  their  mutations  for  moving  fireworks,  to  two  or 
three,  and  for  the  smaller  kinds  of  fixed  ones  to  three 
or  four,  or  at  most  five. 

As  we  have  now,  under  the  preceding  heads,  shown 
how  the  pieces  for  which  we  have  given  plans  may  be 
fixed,  either  all  at  once  or  according  to  an  order  of  two, 
or  three,  or  more  successions,  we  shall  not  here  give 
any  further  drawings  of  that  nature,  as  it  would  re- 
quire more  plates  than  are  compatible  .with  the  neces- 
sary extent  of  this  article.  On  reconsidering  the  designs 
that  have  been  given,  an  artist  will  see  that  there  is 
scarcely  one  of  them  that  will  not  admit  of  two  or  three 
changes  more  than  we  have  represented,  but  which  we 
omitted,  that  we  might  not  encumber  and  confuse  the 
drawings.  We  do  not,  therefore,  think  it  necessary  to 
give  any  more  of  these  for  that  purpose,  but  shall  con- 
tent ourselves  with  giving  two  sets  of  drawings,  one 
of  merely  ornamental  fires,  and  the  other  of  architectu- 
ral constructions,  as  specimens  of  what  may  be  done  in 
this  way. 

The  drawings,  indeed,  so  far  explain  themselves,  Px-aTs 
that  scarcely  anv  other  remarks  are  necessary  beyond  cccclxxv. 
those  which  we  have  already  made.    But  we  must  ob-  ^gfc 
serve  respecting  the  first,  that  although  we  have  given 
twelve  changes  for  a  circular  figure,  all  the  fires  requir- 
ed for  them  cannot  be  attached  to  one  frame,  for  want 
of  room.     These  are  rather  intended  as  specimens  of 
what  may  be  done  in  this  way,  than  as  a  recommenda- 
tion to  be  followed.    The  artist  may  select  anv  four  or 
six,  according  to  his  taste ;  and  be  will  even  nnd  these 
abundantly  difficult  to  manage  on  one  frame.    If  the 
whole  should,  however,  be  required  to  appear  in  the 
same  place,  separate  frames  should  be  provided,  and  so 
adapted  that  the  front  one  may  easily  be  removed,  to 
expose  that  behind  it. 

The  six  mutations  that  are  given  for  the  architects  Figs.  21— 
ral  plan,  mav  easily  be  effected  on  one  building ;  be-  26« 
cause  there  is  always  plenty  of  room  in  a  frame  of  this 
kind.    We  might  even  have  introduced  more,  but  we 
thought  it  unnecessary. 

We  have  here  also  introduced  a  simple  form  of 
Greek  design ;  but  any  of  the  designs  formerly  given 
may  be  treated  in  the  same  manner,  and  even  with 
more  variety. 

We  need,  lastly,  only  remark,  that  each  successive 
drawing,  in  both  these  examples,  represents  a  fresh  mu- 
tation ;  and  that,  in  executing  and  disposing  them,  a 
judicious  artist  will  take  care  that  they  should  always 
increase  in  brilliancy  till  the  last. 

We  shall,  therefore,  dismiss  this  part  of  our  subject 
without  further  description,  trusting  that  the  drawings 
will  sufficiently  explain  themselves. 

Of  Aquatic  Fireworks. 

We  do  not  think  it  necessary  to  make  a  separate  head  Of  aquatic 
for  this  article,  as  is  commonly  done ;  since,  for  the  firework*, 
most  part,  these  differ  in  no  respect  from  fireworks 
burnt  on  the  land. 

We  have  already  treated  particularly  of  the  common 
water  rocket ;  and  have  also,  under  the  different  heads 
of  wheels  and  exploding  pots,  shown  how  they  may  be 
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Pig.  27. 


Fig.  29. 


Pyroteeh-  lights  may  first  be  fired,  afterwards  the  wheels,  and 

D7*  last  of  all  the  fixed  cases. 
v— '  t^— J        Fig.  25.    This  also  is  a  very  splendid  firework, 

Plats  but  it  requires  to  be  made  on  a  very  large  scale.     It 

FiCC«jfZnr"  mav  a^°  ^  a  P*ecc  of  mutation,  as  the  fixed  cases  may 
8*  fire  when  the  wheels  are  partly  expended.    The  wheels 

should  diminish  gradually  in  diameter  in  -ascending, 
while  at  the  same  time  they  have  the  same  duration. 
This  is  very  easily  managed,  by  placing  the  cases  in 
somewhat  of  a  spiral  manner.  Thus  if  a  hexagon  form 
be  used  at  the  bottom,  the  next  may  be  a  pentagon, 
with  a  case  overlapping,  and  so  on  to  the  top ;  and  as 
the  same  kinds  or  cases  will  be  used  in  all,  they  will 
burn  together.  Wheels  are  easily  timed  without  this, 
in  many  ways  in  which  we  need  not  now  point  out, 
as  all  the  general  principles  must  by  this  time  be  well 
understood. 
Pig  26.  Fig.  26.    The  nature  of  this  is  too  obvious  to  re- 

quire explanation.  It  might  easily  become  confused 
if  care  was  not  taken  to  keep  all  the  parts  well  asunder. 
It  is  rather  too  formal  for  beauty,  unless  it  were  to 
form  a  part  of  some  other  larger  design. 

Fig.  27.  This  may  be  made  extremely  brilliant, 
but  it  requires  a  great  deal  of  room.  In  constructing 
it,  care  must  be  taken  that  all  the  cases  should  be 
placed  at  the  various  angles  indicated  in  the  drawing, 
that  a  proper  distribution  of  the  brilliant  fire  may  take 
place.  The  branches  may  be  illuminated  or  not,  as 
represented  in  different  parts  of  the  drawing.  If  il- 
luminated, it  should  be  made  a  mutation  piece,  by  not 
bringing  the  brilliant  cases  into  action  till  the  wheel  is 
partly  expended. 

Fig.  28.  This  is  a  piece  to  be  found  in  the  com- 
mon books,  and  it  is  one  of  the  very  few  good  ones 
which  they  contain.  It  explains  itself  sufficiently; 
and  it  will  also  be  seen  that  it  admits  of  modification, 
by  the  introduction  or  omission  of  the  lights  and  stars. 
But  the  best  form  of  it  is  to  fire  the  lights  first,  the 
wheel  afterwards,  and  last  of  all  the  diverging  cases  at 
the  extremity,  which  may  be  made  of  the  same  length 
and  quality  as  the  last  case  of  the  wheel,  so  that  they 
may  commence  and  terminate  with  it 

Fig.  29-  This  is  a  very  handsome  form  of  star, 
in  any  of  the  two  or  three  shapes  that  are  represented 
on  the  same  figure.  Care  must  be  taken  that  the  wheel 
do  not  throw  its  fires  beyond  the  centre,  so  as  to  confuse 
the  illuminations.  It  should  also  be  managed  on  the 
principle  of  mutation,  that  the  fires  at  the  extremities 
may  not  burn  till  the  last  case  of  the  wheel. 

rig.  30.  This  is  a  very  handsome,  but  a  compli- 
cated firework ;  nor  can  it  be  moved  without  machinery. 
It  is  true  that  the  books  direct  wheels  to  be  placed  at 
the  feet  of  the  cases,  but  the  consequence  of  this  is  to 
produce  confusion,  and  spoil  the  effect.  The  cones  are 
made  to  revolve  on  spindles,  in  the  same  direction,  so 
as  to  produce  the  appearance  of  a  spiral  motion.  In 
the  figure,  a  star  is  represented  in  the  centre,  with 
brilliant  fires  in  the  intervals  of  the  cones ;  but  these 
parts  mav  be  varied  in  many  different  ways,  as  by  the 
substitution  of  a  wheel  in  the  centre.  The  machine 
that  is  required  for  moving  this  firework  is  simple 
enough,  as  it  is  only  a  contrate  oblique  wheel,  moved 
by  a  winch  or  a  weight,  and  acting  on  the  endless 
screws  which  carry  the  cones,  and  form  their  axes. 

Fig.  31.  This  is  a  piece  of  architecture  of  a  Gothic 
design ;  and  we  shall  here  remark,  generally,  that  the 
Gothic,  Chinese,  and  Oriental,  or  Arabic  and  Indian 
styles,  are  best  adapted  to  fireworks,  on  account  of  the 
scope,  they  allow  to  the  fancy.    Greek  architecture  is 
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generally  heavy  and  dull  in  fireworks ;  wbiletfae  artist 
is  at  the  same  time  tied  down  to  rules  which  are  diffi- 
cult to  follow  in  this  manner,  and  which  ought  not  to 
be  neglected.  We  have  here  represented  only  one  of 
many  ways  in  which  the  fires  on  such  a  figure  as  this 
may  be  varied ;  and  here  also  it  is  recommended  that 
the  cases  of  brilliant  fire  which  represent  the  crockets 
should  not  be  lighted  till  the  last. 

Plate  CCCCLXXV.  Fig.  27.  This  is  a  design  00 1 
very  small  scale,  in  a  sort  of  oriental  style.  It  will  be 
sufficient  if  the  dome  is  represented  only  in  front,  orFl 
that  the  hinder  part  be  omitted  $  but  it  may  also  be 
done  with  very  little  difference  as  to  the  effect,  on  1 
plane.  The  columns,  which  are  twisted,  may,  if  the 
artist  thinks  fit,  be  moved  by  machinery  so  as  to  repre- 
sent each  a  moving  spiral.  Large  lights  may  be  used 
on  the  ends  of  the  capitals,  with  or  without  a  star  is 
the  middle.  The  front  admits  of  many  modification, 
though  we  have  given  only  a  wheel  with  four  stars. 

Plate  CCCCLXXIV.  Fig.  32.  This  is  not  so  macs 
calculated  to  stand  alone  as  to  form  a  part  of  some 
other  general  design.  The  spiral  columns  cany  the 
sort  of  illuminated  globes  formerly  described ;  and  they 
may  be  extended  to  more.  When  pairs  of  spiral  columns 
are  made  to  revolve  in  this  way,  it  has  a  better  effect 
if  the  direction  of  their  motions  are  reversed  Tim 
piece  is  particularly  adapted  for  mutations,  but  we 
need  not  encumber  our  figure  with  them. 

Fig.  33.  This  represents  another  variety  of  archi- 
tecture, in  which  the  forms  of  trees  are  combined  with 
those  of  a  building.  The  simplest  idea  is  here  repre- 
sented, but  it  may  be  multiplied  and  varied  with  grat 
ease.  The  cases  which  are  to  form  the  branches  of  the 
palm  tree,  should  not  be  lighted  till  the  end,  so  that 
it  will  first  represent  a  piece  of  simple  architecture. 

Plate  CCCCLXXV.  Fig.  28.  This  is  another  sped- 
men  in  an  oriental  style,  of  which  the  very  simplest 
idea  alone  is  given.  It  requires  no  other  explanation 
than  such  as  have  been  given  for  the  preceding  ones. 

Plate  CCCCLXXV.  Fig.  29.  This  is  intended  to  i> 
represent  a  Chinese  pagoda,  but  is  only  applicable  to  a: 
works  on  a  very  large  scale.  The  whole  of  the  archi-  ** 
tectural  lines  must  be  defined  by  rows  of  lights;  and 
the  bells  which  ornament  the  extremities  of  the  in- 
termediate roofs  must  consist  of  large  ones.  Wheels 
of  diminishing  sizes  upwards  may  be  introduced  into 
the  several  stories.  It  may  also  terminate  by  discharges 
of  brilliant  fire  from  various  parts  of  the  building,  sod 
very  conveniently  by  sky  rockets ;  but  we  have  not 
thought  it  necessary  to  crowd  the  figure  with  these. 

Plate  CCCCLXXV.  Fig.  30.     This  is  intended  to  M 
represent  the  mode  in  which  a  light  colonnade  may  be  ^ 
managed ;  but  we  need  not  describe  the  variety  of  ' 
fires  and  ornaments  which  it  admits,  as  our  intention 
has  only  been  to  give  a  general  notice  of  the  nature  of 
the  design.     The  lights  should  appear  to  hang  upon 
lines,  so  as  to  form  the  catenarian  curves.   But,  as  this 
cannot  actually  be  done  upon  real  lines,  on  account  of 
their  unsteadiness,  these  curves  should  be  drawn  upon 
the  frames;  which  is  easily  done  by  following  with 
a  bit  of  chalk   the  line   which  a  heavy  rope  makes 
upon  them  when  suspended  in  the  proper  places. 

Plate  CCCCLXXIII.  Fig.  25.  This  is  acomphcsted^ 
figure  with  wheels,  intended  to  act  as  a  mutation  piece,    j 
The  lights  are  succeeded  by  the  wheels,  and  these  by 
the  diverging  cases.    It  requires  a  great  deal  of  room ; 
and  the  wheels  on  the  stem  should  be  small,  that  they 
may  not  interfere  too  much  with  the  illuminations.     ** 

Plate  CCCCLXXIII.  Fig.  26.    This  is  a  combu*  j^ 
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•  tion  of  wheels  with  stars  and  brilliant  cases,  which  is 
also  intended  to  show  three  changes.  The  stars  are 
first  lighted,  then  the  wheels,  and  lastly  the  cases. 
On  one  of  the  arms,  which  is  prolonged  for  that  pur- 
pose, lights  are  placed,  by  adopting  which  plan  a  dis- 
tinct firework  is  produced ;  and  if  this  be  used,  all  the 
lights  and  stars  most  be  fired  at  the  same  time ;  and 
the  others  as  before,  in  succession. 
Plate  CCGCLXXIII.  Fig.  27.     This  is  intended  to 

ii-  represent  one  of  numerous  modes  that  might  have  been 
given,  of  forming  a  single  mutable  column,  which  may 
conveniently  be  exhibited  alone,  or  may  form  a  centre 
for  other  smaller  works.  All  the  lines  of  the  pillar,  the 
capita],  and  the  pedestal,  are  formed  by  lights ;  and  two 
large  lights,  with  an  intermediate  star  or  not,  may  be 
used  for  the  volutes  of  the  capital.  In  this  way  the  pillar 
is  first  lighted.  The  first  mutation  consists  in  lighting  a 
wheel  upon  the  pedestal,  and  the  last  in  firing  the  fixed 
cases  on  its  angles,  and  the  fountain  upon  its  summit. 
Plate  CCCCLXXIII.  Fig.  28.   We  shall  terminate 

u.  this  section,  which  might  have  been  indefinitely  pro- 
longed, by  a  plan  for  a  simple  colonnade,  which  also 
performs  three  mutations.  It  explains  itself  without 
assistance.  The  lights  are  succeeded  by  the  wheels » 
and  these  by  the  cases  at  the  summit ;  and  single  cases 
are  here  used  for  the  purpose  of  producing  a  piece  of 
light  appearance.  In  all  these  mutations,  care  must 
be  taken  that  the  lights  may  continue  till  every  thing 
else  is  burnt  out.  These  are,  of  course,  measured  to 
burn  the  whole  wheel,  and  somewhat  more;  while  the 
lighting  of  the  last  case  of  the  wheel  gives  the  signal 
to  the  artist  to  apply  the  fire  to  the  last  mutation,  for 
which  there  must  be  always  a  separate  leader.  The 
wheels  are  lighted  from  a  hole  made  in  some  case  of 
light,  which  is  near  at  hand ;  the  time  of  which  has 
been  previously  so  calculated  that  all  which  remains 
unburnt  from  that  point  may  exactly  equal  the  whole 
wheel  in  duration.  Thus  the  artist  will  have  no  fur- 
ther trouble  during  the  burning  than  to  watch  the  time 
when  the  last  case  of  the  wheel  takes  fire. 

Mutation  Pieces. 

i  It  is  a  necessary  system  in  all  fireworks,  to  produce 
successive  changes,  and  particularly  on  the  large  scale, 
when  it  is  intended  to  continue  an  exhibition  for  some 
hours  perhaps.  On  a  small  scale,  it  is  also  required; 
bat  in  such  cases,  the  changes  are  commonly  limited  to 
three  or  four,  as  they  are  generally  all  accomplished 
within  the  course  of  a  quarter  of  an  hour.  The  books 
contain  many  projects  of  this  kind,  even  on  the  small 
scale :  while  they  also  pretend  to  perform  ten  or  twelve 
mutations  in  one  piece,  and  that,  not  only  in  a  fixed  but 
in  a  moving  one.  We  have  no  hesitation  in  saying, 
that  this  is  impossible,  and  that  many  of  the  drawings 
which  have  been  given  for  this  purpose  cannot  be  exe- 
cuted. It  is  not  possible  to  unite  so  many  discordant 
parts,  which  are  all  to  move,  in  any  manner,  so  that 
they  shall  act  properly.  The  weight  becomes  as  un- 
manageable as  the  complication ;  so  that  the  parts  are 
brought  to  a  state  of  rest,  or  else  they  confuse  each 
other  in  the  effect,  or  lastly,  some  of  them  take  fire  be- 
fore their  time,  from  the  difficulty  of  keeping  so  many 
leaders  safe  and  separate.  Besides,  it  must  be  recol- 
lected that  no  wheel  will  set  fire  to  any  thing  else ;  so 
that  whenever  a  firework  of  this  kind  comes  into  the 
aeries  of  changes,  the  operator  must  be  always  on  the 
watch,  not  only  to  light  a  fresh  leader,  but  to  take  care 
that  he  does  not  mistake  one  for  another. 
Nor  is  there  any  advantage  in  thus  combining  pieces 


together  in  this  intricate  manner,  as  all  that  is  gained  Pyroteah- 
by  it,  even  when  it  succeeds,  is  to  exhibit  a  fresh  piece      ny. 
in  the  same  place ;  whereas  the  effect  is  as  good  if  it  — -y~— ' 
be  done  at  one  side,  or  above,  or  below,  which  it  may 
easily  be  on  a  separate  framework,  and  with  a  distinct 
arrangement  of  leaders.    We  therefore  dissuade  our 
readers  from  these  attempts,  and  recommend  them  to 
limit  their  mutations  for  moving  fireworks,  to  two  or 
three,  and  for  the  smaller  kinds  of  fixed  ones  to  three 
or  four,  or  at  most  five. 

As  we  have  now,  under  the  preceding  heads,  shown 
how  the  pieces  for  which  we  have  given  plans  may  be 
fixed,  either  all  at  once  or  according  to  an  order  of  two, 
or  three,  or  more  successions,  we  shall  not  here  give 
any  further  drawings  of  that  nature,  as  it  would  re- 
quire more  plates  than  are  compatible  .with  the  neces- 
sary extent  of  this  article.  On  reconsidering  the  designs 
that  have  been  given,  an  artist  will  see  that  there  is 
scarcely  one  of  them  that  will  not  admit  of  two  or  three 
changes  more  than  we  have  represented,  but  which  we 
omitted,  that  we  might  not  encumber  and  confuse  the 
drawings.  We  do  not,  therefore,  think  it  necessary  to 
give  any  more  of  these  for  that  purpose,  but  shall  con- 
tent ourselves  with  giving  two  sets  of  drawings,  one 
of  merely  ornamental  fires,  and  the  other  of  architectu- 
ral constructions,  as  specimens  of  w^at  may  be  done  in 
this  way. 

The  drawings,  indeed,  so  far  explain  themselves,  Plate 
that  scarcely  any  other  remarks  are  necessary  beyond  cccclxxv. 
those  which  we  have  already  made.    But  we  must  ob-  y&* 
serve  respecting  the  first,  that  although  we  have  given 
twelve  changes  for  a  circular  figure,  all  the  fires  requir- 
ed for  them  cannot  be  attached  to  one  frame,  for  want 
of  room.    These  are  rather  intended  as  specimens  of 
what  may  be  done  in  this  way,  than  as  a  recommenda- 
tion to  be  followed.    The  artist  may  select  any  four  or 
six,  according  to  his  taste ;  and  he  will  even  nnd  these 
abundantly  difficult  to  manage  on  one  frame.    If  the 
whole  should,  however,  be  required  to  appear  in  the 
same  place,  separate  frames  should  be  provided,  and  so 
adapted  that  the  front  one  may  easily  be  removed,  to 
expose  that  behind  it. 

The  six  mutations  that  are  given  for  the  architects  Figs.  21— 
ral  plan,  may  easily  be  effected  on  one  building ;  be-  26» 
cause  there  is  always  plenty  of  room  in  a  frame  of  this 
kind.    We  might  even  have  introduced  more,  but  we 
thought  it  unnecessary. 

We  have  here  also  introduced  a  simple  form  of 
Greek  design ;  but  any  of  the  designs  formerly  given 
may  be  treated  in  the  same  manner,  and  even  with 
more  variety. 

We  need,  lastly,  only  remark,  that  each  successive 
drawing,  in  both  these  examples,  represents  a  fresh  mu- 
tation ;  and  that,  in  executing  and  disposing  them,  a 
judicious  artist  will  take  care  that  they  should  always 
increase  in  brilliancy  till  the  last 

We  shall,  therefore,  dismiss  this  part  of  our  subject 
without  further  description,  trusting  that  the  drawings 
will  sufficiently  explain  themselves. 

Of  Aquatic  Firetoorks. 

We  do  not  think  it  necessary  to  make  a  separate  head  Of  aquatic 
for  this  article,  as  is  commonly  done;  since,  for  the0***01*"- 
most  part,  these  differ  in  no  respect  from  fireworks 
burnt  on  the  land. 

We  have  already  treated  particularly  of  the  common 
water  rocket ;  and  have  also,  under  the  different  heads 
of  wheels  and  exploding  pots,  shown  how  they  may  be 
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Pjrrotech.  U8e<]  on  water,  by  means  of  proper  floats.  It  only  re- 
*_?*'  ^  mains,  therefore,  to  add  a  few  words  respecting  those 
Y  "~^  transparent  figures  for  the  water,  which  are  recom- 
mended in  the  books  of  pyrotechny. 

In  this  manner  it  has  been  attempted  to  represent 
water  fowl,  ships,  and  other  more  complicated  figures ; 
such  as  chariots  with  tritons  and  dolphins,  and  similar 
heathen  devices.  Such  figures  as  this  are,  however, 
rather  the  business  of  the  artist  who  constructs  machi- 
nery for  the  theatres  ;  and  we  shall,  therefore,  forbear 
to  give  any  directions  concerning  them.  They  do  not 
admit  of  much  fire ;  and,  generally  speaking,  their  ef- 
fects are  very  poor,  when  compared  with  the  trouble  and 
expence  with  which  they  are  attended.  An  artist  will, 
at  any  rate,  find  no  difficulty  in  arranging  in  them  such 
fireworks  as  they  are  capable  of  bearing :  and  it  must 
also  be  left  to  his  own  judgment  to  place  the  communi- 
cations in  such  a  manner  as  shall  best  insure  their  pro- 
per performance. 

In  terminating  this  part  of  the  subject,  although 
somewhat  out  of  place,  we  shall  also  point  out  the  faci- 
lity with  which  a  paper  kite  may  be  converted  into  a 
firework,  by  disposing  lights  upon  it,  and  setting  these 
on  fire  when  it  is  in  the  air,  by  means  of  a  line  rocket 
on  its  string.  But  a  strong  breeze  of  wind  is  necessary 
for  this  purpose,  while  it  is  also  only  applicable  to  ob- 
jects of  private  amusement 

TIu  Chinese  Drum. 

The  Chi-         This  very  entertaining  and  delicate  firework  is  pecu- 
ne»e  drum,  liar  to  the  Chinese,  and  is  described  in  terms  of  no  small 
Plate        admiration,   and  of  something    like  wonder,   in  Sir 
j,j    3.      '  George  Staunton's  narrative.     No  account  of  its  con- 
struction has  yet  been  published,  and  as  we  have  both 
dissected  and  imitated  it,  we  are  able  to  gratify  the  cu- 
riosity both  of  our  readers  and  of  the  pyrotechnists.    It 
will  be  necessary  to  consult  the  plate  on  this  subject, 
as  the  description  could  not  be  rendered  intelligible 
without  that  assistance. 

In  its  external  appearance,  this  machine  resembles  a 
drum,  or  a  cylindrical  bandbox,  and  is  generally  orna- 
mented with  paintings  of  various  kinds,  so  as  to  give 
it  a  pleasing  appearance.  When  it  is  to  be  fired,  it  is 
suspended  from  a  proper  stand,  at  a  height  of  12  or  15 
feet,  by  means  of  a  loop  at  the  top,  and  is  fired  by 
means  of  a  match  at  the  lower  end.  Immediately  there 
drops  out  below  a  transparent  piece,  accompanied  by  a 
firework  of  some  kind,  which,  after  it  is  burnt  out,  falls 
to  the  ground,  and  is  succeeded  by  another  object,  but 
of  a  different  nature,  and  so  on  in  succession,  until  the 
whole  is  expended.  The  number  or  succession  of  these 
mutations  may  be  unlimited,  as  it  is  quite  as  easy  to 
insure  the  proper  burning  of  a  hundred  as  of  two;  but 
it  is  generally  confined  to  ten  or  twelve. 

These  objects  consist  of  castles,  ships,  lanterns,  or 
other  devices,  which  vary  according  to  the  fancy  of  the 
artist,  and  which  we  must  leave,  in  a  great  measure, 
to  the  discretion  of  our  own  pyrotechnists,  as  we  can 
only  describe  enough  of  them  to  convey  an  idea  of  the 
general  principle.  The  effects  are  easily  apprehended. 
If  it  be  a  lantern,  for  example,  that  first  comes  down, 
it  is  painted  in  transparency,  with  figures  of  men  or 
animals,  or  with  fruit  or  flowers,  or  with  architectural 
patterns,  or  with  any  other  objects  according  to  the 
fancy  of  the  operator.  The  colouring  may  also  be  va- 
ried ;  so  that  it  there  are  two  or  more  lanterns  employ- 
ed in  one  drum,  they  may  be  as  different  from  each 
other  as  possible.    They  may  in  the  same  way  vary  in 


shape,  so  as  to  represent  cylinders,  of  globes,  or  cones, 
or  pyramids,  or  other  figures,  so  as  to  produce  an  infi- 
nite variety.  At  the  moment  that  such  a  lantern,  if 
that  be  the  object,  falls  down,  it  is  illuminated  within  |j 
by  means  of  a  speckie,  or  illumination  light;  and  a"" 
the  colours  of  these  may  be  varied,  so  the  appearance] 
of  the  firework  are.  There  may  further  be  two  lights 
of  different  colours,  the  one  to  succeed  the  other,  so 
that  the  varieties,  of  which  the  lantern  alone  is  suscep- 
tible, are  very  great,  even  in  its  simplest  form. 

But  it  may  also  be  further' modified,  by  introducing 
fires  of  different  kinds  round  its  lower  margin,  such  at 
small  gerbes,  or  spur  lights,  or  crackers,  or  serpents,  or 
wheels.  These  are  managed  further  in  various  way*, 
bo  as  to  fire  in  different  successions  ;  all  of  these  being 
regulated  by  the  general  methods  which  we  shall  pre- 
sently describe.  In  jhese  several  ways  then,  and  by 
variously  combining  them,  the  number  of  appearances 
that  the  lantern  may  display  is  such,  as,  in  the  hands 
of  an  ingenious  artist,  to  produce  as  much  variety  ts 
can  be  desired. 

Supposing  now  that  this  first  figure,  constating  thus 
of  a  lantern,  is  expended,  as  soon  as  it  falls  to  the 
ground,  perhaps  two  ships  descend  from  the  drum. 
These  may  also  be  varied  in  many  ways,  as  to  their 
forms  and  colours,  and  they  are  so  managed  as  to  en- 
gage each  other.  These  also  are  made  of  transparent 
painted  paper,  properly  supported,  like  the  lantern,  by 
a  wooden  framework.  The  guns  consist  of  small 
crackers,  disposed  on  the  gunwales  ;  and  they  may  be 
further  varied  by  carrying  lights  in  the  tops,  or  wheels 
at  their  sides  or  sterns,  or  by  discharges  of  sky-rockets, 
which,  for  this  purpose,  are  iftade  no  larger  than  the 
smallest  goose  quill.  The  form  and  the  smoke  of  our 
own  steam-boats  might  very  appropriately  be  intro- 
duced in  this  manner.  Single  ships  are  also  made  use 
oP,  and  then  they  are  decorated  with  flags,  illuminated 
with  lights,  and  provided  with  rockets,  wheels,  crackers, 
and  other  emblems  of  rejoicing. 

The  next  mutation  may  be  a  castle,  and  this  ako  ad- 
mits of  much  variety.  It  may  be  painted  and  lighted 
in  various  ways,  and  further  provided  with  any  of  the 
different  fireworks  already  mentioned.  Or  two  catties 
may  be  made  to  engage  each  other,  or  else  a  ship  may 
engage  with  a  castle;  all  of  these  being  conducted 
exactly  on  the  same  principles,  and  varied  according  to 
the  taste  and  ingenuity  of  the  artist.  An  illuminated 
pagoda  offers  another  mode  of  mutation,  as  do  houses, 
temples,  and  various  objects  which  we  need  not 
enumerate.  Animals  may  also  be  introduced.  Thus* 
dragons  or  griffins  may  be  caused  to  engage  each  other 
with  fire, t  as  may  enchanters  and  fiery  chariots;  but 
we  need  not  describe  more  of  the  figures  and  mutations 
that  may  be  introduced  into  this  very  amusing  fire- 
work. We  will,  therefore,  proceed  to  describe  the  con* 
fitruction,  as  far  as  it  can  be  rendered  intelligible  with- 
out actually  examining  the  machine  itself. 

To  make  the  case  or  including  cylinder,  as  many 
hoops  of  ash  or  cane  are  required  as  there  are  mutations 
intended,  and  one  more.  The  diameter  of  these  de- 
pends on  the  intended  size  of  the  firework.  It  cannot 
conveniently  be  less  than  a  foot  and  a  half,  and  does 
not  commonly  exceed  three.  As  it  is  difficult  for  an 
unpractised  hand  to  succeed  in  making  this  machine 
on  a  small  scale,  it  will  be  found  convenient  to  adopt 
the  larger  sizes. 

Supposing  now  that  six  mutations  are  required,  the 
total  length  of  the  case  or  drum  must  be  three  feet,  or 
somewhat  more,  if  the  diameter  exceeds  two  feet.   An 
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inexpert  artist  will  find  it  convenient  to  take  plenty  of  taste.    It  h  now  necessary  to  describe  the  fireworks,  Fyrot«ch. 

room  in  this  direction,  to  enable  him  the  easier  to  pack  and  the  method  of  attaching  and  disposing  them  about       »T- 

away  his  natations;  an  expert  Chinese  will  place  in  a  the  transparencies.                                                            *— v— 

contain  drum> 
are  to 
light  or 

are  then  to  be  framed  into  a  cylinder,  by  means  of  speckie,  which  is  to  be  properly  fixed  on  the  middle 

three  Hat  uprights  of  similar  light  materials.    A  cross  of  the  bottom  frame.    Ships,  and  such  like  objects,  do 

of  the  same  description  is  to  be  made  on  the  top  of  the  not  admit  of  this  ornament.     These  fires  are  made 

cylinder  for  supporting  the  mutations,  and  for  fixing  according  to  the  compositions  described  in  another 

the  loop  by  which  the  drum  is  to  hang  when  fired,  part  of  this  article,  and  which  we  need  not  therefore 

Six  inches  or  eight,  if  this  firework  is  of  a  large  size,  repeat ;  and  they  may  be  varied  by  using  different 

will  thus  be  left  between  each  of  the  hoops.    The  coloured  lights,  either  in  the  same  piece  in  succession, 

whole  of  this  frame-work  may  be  fastened  by  means  or  in  the  different  pieces.    Before  these  are  fixed  in 

of  string  covered  with  a  little  glue.    The  case  is  then  their  places,  they  must  be  primed  and  furnished  with 

ready  to  receive  its  charge,  as  it  cannot  be  covered  a  bit  of  quick  match,  and  they  are  then  ready  to  be 

with  paper  till  that  is  arranged,  and  all  the  primings  introduced  into  the  line  of  the  communicating  fire, 

and  conductors  fixed.    But  as  we  need  not  recur  to  The  wheels  used  for  this  purpose  cannot  well  be 

the  case  again,  we  shall  here  finish,  its  description  by  made  in  the  spiral  form,  as  these  occupy  too  much 

lying,  that  when  the  whole  of  the  mutations  have  room.    They  are  single  case  wheels,  perforated  in  the 

been  introduced  and  arranged,  it  is  to  be  covered  with  middle,  and  bored  with  two  lateral  opposed  holes  at 

itout  cartridge  paper,  sufficiently  strong  to  prevent  ac-  the  extremities;  but  as  the  method  of  making  these 

cidents,  all  over,  which  may  then  be  further  covered  has  also  been  described  elsewhere,  we  need  not  repeat 

with  white  paper  and  painted ;    or  otherwise  orna-  it.     These  wheels  may  be  introduced  in  various  ways, 

xnented  in  any  other  manner  that  the  artist  may  think  according  to  the  taste  of  the  artist ;  and,  for  example, 

proper.  if  the  object  be  a  lantern,  one  may  be  fixed  on  each 

The  mode  of  making  the  mutations  or  transparent  side  of  the  bottom  frame.    The  pin  which  carries  them 

pieces  is  as  follows :  and  we  will  first  take  the  simplest  is  firmly  fastened  into  that  part,  and  then  they  are 

case,  that  of  a  square  lantern.     Two  squares  of  light  laid  parallel  to  it,  and  secured  by  two  slips  of  very 

wood,  but  strong,  are  framed  for  the  top  and  bottom,  slight  paper.      These  also  must  be  properly  primed 

in  a  firm  manner,  with  glue ;  and  these,  particularly  with  quick  match,  well  secured,  before  any  thing  fur* 

the  bottom  one,  must  have  substance  enough  to  bear  ther  is  clone. 

the  pins  for  supporting' wheels.  They  are  connected  Rows  of  crackers,  made  in  the  manner  of  the  Chi- 
at  the  corners  by  strings,  of  the  requisite  length,  so  as  nese  crackers  elsewhere  described,  are  fixed,  by  means 
to  form  a  skeleton,  and  there  is  further  a  diagonal  piece  of  a  bit  of  string  or  pasted  paper,  wherever  they  may 
of  wood,  or  a  cross,  as  may  be  preferred,  to  be  placed  be  required.  If  in  a  ship,  they  are  disposed  round  the 
in  the  top  and  bottom  ;  the  upper  one  to  support  the  gunwale;  if  in  a  castle,  in  the  loop-holes,  or  on  the 
connecting  string  by  which  the  lantern  hangs,  and  the  battlements,  and  so  on.  Where  dragons  arc  to  be 
lower  to  carry  the  illumination  lights.  The  lantern  is  used,  a  large  cracker  may  be  inclosed  within  the  body, 
not  to  be  finished  till  all  the  fireworks  are  settled  and  which  is  to  be  fired  last  of  all.  Serpents  may  be  dis- 
f.xed  ready  for  firing,  in  the  manner  we  shall  presently  posed  in  similar  ways,  but  their  heads  must  always  be 
describe ;  after  which  it  is  to  be  covered  with  trans-  so  directed  that  they  may  fly  downwards,  or  out  of  the 
parent  paper,  painted  with  dark  colours,  or  with  white  case,  as  they  might  otherwise  get  entangled  in  it  above, 
paper,  painted  in  transparent  colours,  such  as  those  and  fire  some  of  the  movements  before  their  time. 
used  for  window  blinds.  This  covering  must  be  so  This  is  an  accident  cautiously  to  be  avoided  through- 
thin  as  to  allow  the  lantern  to  be  pressed  up,  at  least  out  the  whole  construction  ot  the  machine,  as  it  would 
as  close  as  the  space  which  it  is  to  occupy  in  the  entirely  ruin  the  performance  and  spoil  the  effect. 
drum.  All  these,  like  the  former,  must  be  primed  before  they 

Towers,  castles,  ships,  pagodas,  &c.  are  all  made  on  are  first  fixed,  as  this  is  uot  so  easily  done  afterwards. 
the  same  principles ;  and  as  we  could  not  detail  their  The  only  other  fires  that  can  be  introduced,  are 
construction  to  any  useful  purpose,  they  must  be  left  small  gerbes,  or  spur  lights ;  and  these,  like  the 
to  the  ingenuity  of  the  artist.  It  is  only  necessary  to  others,  may  be  fixed  in  any  convenient  places ;  al- 
remember,  that  the  transverse  framing  must  always  be  ways  taking  care  that  their  fire  be  directed  outwards, 
sufficiently  strong  to  carry  the  pins  for  wheels,  or  to  for  the  reason  last  mentioned.  Sky-rockets,  not  ex- 
support  rockets,  crackers,  serpents  outside,  and  lights  ceeding  an  inch  in  length,  may  be  fixed  in  some  of  the 
within;  and  that  the  sides  must  be  made  of  strings,  movements.  Their  sticks  are  made  of  a  slender  piece 
to  allow  them  to  be  packed  up  within  the  body  of  the  of  slit  bamboo ;  but  they  must  be  so  disposed  outward 
case.  The  wooden  part  of  a  ship  may  be  the  gunwale  when  the  mutation  piece  falls,  that  they  may  fly  off 
and  the  keel ;  or  if  these  are  made  narrow,  they  may  clear  of  the  drum.  An  ingenious  artist  will  easily  find 
be  fully  framed  with  their  masts,  and  the  .necessary  the  means  of  managing  this  without  any  particular  di- 
rigging,  and  laid  on  their   sides  in  the  case.     The  rections. 

same  practice  may  be  adopted  for  dragons  and  such  Supposing  now  all  the  pieces  to  be  framed  and  pro- 
like objects ;  and,  when  necessary,  a  little  more  room  vided  with  their  several  fires  ready  primed,  a  stout 
may  be  allowed  between  the  hoops  for  this  class  of  string  is  to  be  hung  up  to  the  ceiling  of  the  artificer's 
transparencies.  We  need  say  nothing  more  on  the  room.  From  the  top  downwards  a  mark  is  made, 
method  of  painting  and  ornamenting  all  these  figures  as  long  as  the  drum,  and  about  a  foot  or  a  foot  and  a 
or  mutations.  The  general  principle  is  the  same  in  half,  or  even  two  feet  or  more,  according  as  the  ope- 
all;  to  use  brilliant  and  transparent  colouring,  while  rator  may  wish  the  piece  to  descend  more  or  less 
in  ail  other  points  the  artist  is  free  to  follow  his  own  below  it  when  it  is  lighted.    The  last  or  uppermost 
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Pyrotech-  U9e(]  on  water,  by  means  of  proper  floats.  It  only  re- 
*,_***'  ^  mains,  therefore,  to  add  a  few  words  respecting  those 
v  ~  transparent  figures  for  the  water,  which  are  recom- 
mended in  the  books  of  pyrotechny. 

In  this  manner  it  has  been  attempted  to  represent 
water  fowl,  ships,  and  other  more  complicated  figures ; 
such  as  chariots  with  tritons  and  dolphins,  and  similar 
heathen  devices.  Such  figures  as  this  are,  however, 
rather  the  business  of  the  artist  who  constructs  machi- 
nery for  the  theatres  ;  and  we  shall,  therefore,  forbear 
to  give  any  directions  concerning  them.  They  do  not 
admit  of  much  fire ;  and,  generally  speaking,  their  ef- 
fects are  very  poor,  when  compared  with  the  trouble  and 
expence  with  which  they  are  attended.  An  artist  will, 
at  any  rate,  find  no  difficulty  in  arranging  in  them  such 
fireworks  as  they  are  capable  of  bearing :  and  it  must 
also  be  left  to  his  own  judgment  to  place  the  communi- 
cations in  such  a  manner  as  shall  best  insure  their  pro- 
per performance. 

In  terminating  this  part  of  the  subject,  although 
somewhat  out  of  place,  we  shall  also  point  out  the  faci- 
lity with  which  a  paper  kite  may  be  converted  into  a 
firework,  by  disposing  lights  upon  it,  and  setting  these 
on  fire  when  it  is  in  the  air,  by  means  of  a  line  rocket 
on  its  string.  But  a  strong  breeze  of  wind  is  necessary 
for  this  purpose,  while  it  is  also  only  applicable  to  ob- 
jects of  private  amusement 

Tlie  Chinese  Drum. 

The  Chi-        This  very  entertaining  and  delicate  firework  is  pecu- 
ne»e  drum,  liar  to  the  Chinese,  and  is  described  in  terms  of  no  small 
Plate        admiration,   and   of  something    like  wonder,   in  Sir 
j/j-  31      '  George  Staunton's  narrative.     No  account  of  its  con- 
struction has  yet  been  published,  and  as  we  have  both 
dissected  and  imitated  it,  we  are  able  to  gratify  the  cu- 
riosity both  of  our  readers  and  of  the  pyrotechnists.    It 
will  be  necessary  to  consult  the  plate  on  this  subject, 
as  the  description  could  not  be  rendered  intelligible 
without  that  assistance. 

In  its  external  appearance,  this  machine  resembles  a 
drum,  or  a  cylindrical  bandbox,  and  is  generally  orna- 
mented with  paintings  of  various  kinds,  so  as  to  give 
it  a  pleasing  appearance.  When  it  is  to  be  fired,  it  is 
suspended  from  a  proper  stand,  at  a  height  of  12  or  15 
feet,  by  means  of  a  loop  at  the  top,  and  is  fired  by 
means  of  a  match  at  the  lower  end.  Immediately  there 
drops  out  below  a  transparent  piece,  accompanied  by  a 
firework  of  some  kind,  which,  after  it  is  burnt  out,  falls 
to  the  ground,  and  is  succeeded  by  another  object,  but 
of  a  different  nature,  and  so  on  in  succession,  until  the 
whole  is  expended.  The  number  or  succession  of  these 
mutations  may  be  unlimited,  as  it  is  quite  as  easy  to 
insure  the  proper  burning  of  a  hundred  as  of  two;  but 
it  is  generally  confined  to  ten  or  twelve. 

These  objects  consist  of  castles,  ships,  lanterns,  or 
other  devices,  which  vary  according  to  the  fancy  of  the 
artist,  and  which  we  must  leave,  in  a  great  measure, 
to  the  discretion  of  our  own  pyrotechnists,  as  we  can 
only  describe  enough  of  them  to  convey  an  idea  of  the 
general  principle.  The  effects  are  easily  apprehended. 
If  it  be  a  lantern,  for  example,  that  first  comes  down, 
it  is  painted  in  transparency,  with  figures  of  men  or 
animals,  or  with  fruit  or  flowers,  or  with  architectural 
patterns,  or  with  any  other  objects  according  to  the 
fancy  of  the  operator.  The  colouring  may  also  be  va- 
ried ;  so  that  If  there  are  two  or  more  lanterns  employ- 
ed in  one  drum,  they  may  be  as  different  from  each 
other  as  possible.    They  may  in  the  same  way  vary  in 


shape,  bo  as  to  represent  cylinders,  or  globes,  or  cones, 
or  pyramids,  or  other  figures,  so  as  to  produce  an  infi- 
nite variety.  At  the  moment  that  such  a  lantern,  if  ^ 
that  be  the  object,  falls  down,  it  is  illuminated  within^ 
by  means  of  a  speckie,  or  illumination  light;  and  as 
the  colours  of  these  may  be  varied,  so  the  appearances 
of  the  firework  are.  There  may  further  be  two  lights 
of  different  colours,  the  one  to  succeed  the  other,  w 
that  the  varieties,  of  which  the  lantern  alone  is  suscep- 
tible, are  very  great,  even  in  its  simplest  form. 

But  it  may  also  be  further'' modified,  by  introducing 
fires  of  different  kinds  round  its  lower  margin,  such  as 
small  gerbes,  or  spur  lights,  or  crackers,  or  serpents,  or 
wheels.  These  are  managed  further  in  various  ways, 
so  as  to  fire  in  different  successions  ;  all  of  these  being 
regulated  by  the  general  methods  which  we  shall  pre- 
sently  describe.  In  jhese  several  ways  then,  ana  by 
variously  combining  them,  the  number  of  appearances 
that  the  lantern  may  display  is  such,  as,  in  the  hands 
of  an  ingenious  artist,  to  produce  as  much  variety  as 
can  be  desired. 

Supposing  now  that  this  first  figure,  consisting  Ibus 
of  a  lantern,  is  expended,  as  soon  as  it  falls  to  the 
ground,  perhaps  two  ships  descend  from  the  drum. 
These  may  also  be  varied  in  many  ways,  as  to  their 
forms  and  colours,  and  they  are  so  managed  as  to  en- 
gage each  other.  These  also  are  made  of  transparent 
painted  paper,  properly  supported,  like  the  lantern,  bj 
a  wooden  framework.  The  guns  consist  of  small 
crackers,  disposed  on  the  gunwales  ;  and  they  may  be 
further  varied  by  carrying  lights  in  the  topa,  or  wheels 
at  their  sides  or  sterns,  or  by  discharges  of  sky-rockets, 
which,  for  this  purpose,  are  iftade  no  larger  than  the 
smallest  goose  quill.  The  form  and  the  smoke  of  our 
own  steam-boats  might  very  appropriately  be  intro- 
duced in  this  manner.  Single  ships  are  also  made  use 
of,  and  then  they  are  decorated  with  flags,  illuminated 
with  lights,  and  provided  with  rockets,  wheels,  crackers, 
and  other  emblems  of  rejoicing. 

The  next  mutation  may  be  a  castle,  and  this  alto  ad- 
mits of  much  variety.  It  may  be  painted  and  lighted 
in  various  ways,  and  further  provided  with  any  of  the 
different  fireworks  already  mentioned.  Or  two  castles 
may  be  made  to  engage  each  other,  or  else  a  ship  may 
engage  with  a  castle;  all  of  these  being  conducted 
exactly  on  the  same  principles,  and  varied  according  to 
the  taste  and  ingenuity  of  the  artist.  An  illuminated 
pagoda  offers  another  mode  of  mutation,  as  do  bouses, 
temples,  and  various  objects  which  we  need  not 
enumerate.  Animals  may  also  be  introduced.  Thus, 
dragon 8  or  griffins  may  be  caused  to  engage  each  other 
with  fire,,  as  may  enchanters  and  fiery  chariots ;  hot 
we  need  not  describe  more  of  the  figures  and  mutations 
that  may  be  introduced  into  this  very  am d sing  fire- 
work. We  will,  therefore,  proceed  to  describe  the  cod* 
atruction,  as  far  as  it  can  be  rendered  intelligible  with- 
out actually  examining  the  machine  itself. 

To  make  the  case  or  including  cylinder,  as  many 
hoops  of  ash  or  cane  are  required  as  there  are  mutations 
intended,  and  one  more.  The  diameter  of  these  de- 
pends on  the  intended  size  of  the  firework.  It  cannot 
conveniently  be  less  than  a  foot  and  a  half,  and  does 
not  commonly  exceed  three.  As  it  is  difficult  for  ao 
unpractised  hand  to  succeed  in  making  this  machine 
on  a  small  scale,  it  will  be  found  convenient  to  adopt 
the  larger  sizes. 

Supposing  now  that  six  mutations  are  required,  the 
total  length  of  the  case  or  drum  must  be  three  feet,  or 
somewhat  more,  if  the  diameter  exceeds  two  feet.   An 
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inexpert  artist  will  find  it  convenient  to  take  plenty  of   taste.    It  is  now  necessary  to  describe  the  firework*,  Pjroteth- 

room  in  this  direction,  to  enable  him  the  easier  to  pack    and  the  method  of  attaching  and  disposing  them  about       ">y- 

away  his  mutations;  an  expert  Chinese  will  place  in  a    the  transparencies.  *~~^~~* 

depth  of  three  inches  what  an  English  workman  could        All  those  figures  that  are  large  enough  to  contain  9,lnwc 

not  crowd  into  six.    Seven  hoops  will  be  required  for    one  in  their  cavity,  without  risk  of  taking  fire,  are  to 

six  mutations,  that  there  may  be  six  intervals,  and  they    be  provided  with  an  internal  illumination  light  or 

are  then  to  be  framed  into  a  cylinder,  by  means  of   speckie,  which  is  to  be  properly  fixed  on  the  middle 

three  fiat  uprights  of  similar  light  materials.    A  cross    of  the  bottom  frame.    Ships,  and  such  like  objects,  do 

of  the  same  description  is  to  be  made  on  the  top  of  the    not  admit  of  this  ornament.    These  fires  are  made 

cylinder  for  supporting  the  mutations,  and  for  fixing    according  to  the  compositions  described  in  another 

the  loop  by  which  the  drum  is  to  hang  when  fired,    part  of  this  article,  and  which  we  need  not  therefore 

Six  inches  or  eight,  if  this  firework  is  of  a  large  size,    repeat ;  and  they  may  be  varied  by  using  different 

will  thus  be  left  between  each  of  the  hoops.    The    coloured  lights,  either  in  the  same  piece  in  succession, 

whole  of  this  frame- work  may  be  fastened  by  means    or  in  the  different  pieces.    Before  these  are  fixed  in 

of  string  covered  with  a  little  glue.    The  case  is  then    their  places,  they  must  be  primed  and  furnished  with 

ready  to  receive  its  charge,  as  it  cannot  be  covered    a  bit  of  quick  match,  and  they  are  then  ready  to  be 

with  paper  till  that  is  arranged,  and  all  the  primings    introduced  into  the  line  of  the  communicating  fire. 

snd  conductors  fixed.    But  as  we  need  not  recur  to       The  wheels  used  for  this  purpose  cannot  well  be 

the  case  again,  we  shall  here  finish,  its  description  by    made  in  the  spiral  form,  as  these  occupy  too  much 

saying,  that  when  the  whole  of  the  mutations  have    room.    They  are  single  case  wheels,  perforated  in  the 

been  introduced  and  arranged,  it  is  to  be  covered  with    middle,  and  bored  with  two  lateral  opposed  holes  at 

stout  cartridge  paper,  sufficiently  strong  to  prevent  ac-   the  extremities;  but  as  the  method  of  making  these 

cidents,  all  over,  which  may  then  be  further  covered    has  also  been  described  elsewhere,  we  need  not  repeat 

with  white  paper  and  painted;    or  otherwise  orna-    it.     These  wheels  may  be  introduced  in  various  ways, 

mented  in  any  other  manner  that  the  artist  may  think    according  to  the  taste  of  the  artist ;  and,  for  example, 

proper.  if  the  object  be  a  lantern,  one  may  be  fixed  on  each 

The  mode  of  making  the  mutations  or  transparent  side  of  the  bottom  frame.  The  pin  which  carries  them 
pieces  is  as  follows :  and  we  will  first  take  the  simplest  is  firmly  fastened  into  that  part,  and  then  they  are 
case,  that  of  a  square  lantern.  Two  squares  of  light  laid  parallel  to  it,  and  secured  by  two  slips  of  very 
wood,  but  strong,  are  framed  for  the  top  and  bottom,  slight  paper.  These  also  must  be  properly  primed 
in  a  firm  manner,  with  glue ;  and  these,  particularly  with  quick  match,  well  secured,  before  any  thing  fur- 
the  bottom  one,  must  have  substance  enough  to  bear    ther  is  done. 

the  pins  for  supporting  wheels.  They  are  connected  Rows  of  crackers,  made  in  the  manner  of  the  Chi* 
at  the  corners  by  strings,  of  the  requisite  length,  so  as  nese  crackers  elsewhere  described,  are  fixed,  by  means 
to  form  a  skeleton,  and  there  is  further  a  diagonal  piece  of  a  bit  of  string  or  pasted  paper,  wherever  they  may 
of  wood,  or  a  cross,  as  may  be  preferred,  to  be  placed  be  required.  If  in  a  ship,  they  are  disposed  round  the 
in  the  top  and  bottom  ;  the  upper  one  to  support  the  gunwale;  if  in  a  castle,  in  the  loop-holes,  or  on  the 
connecting  string  by  which  the  lantern  hangs,  and  the  battlements,  and  so  on.  Where  dragons  are  to  be 
lower  to  carry  the  illumination  lights.  The  lantern  is  used,  a  large  cracker  may  be  inclosed  within  the  body, 
not  to  be  finished  till  all  the  fireworks  are  settled  and  which  is  to  be  fired  last  of  all.  Serpents  may  be  dis- 
ftxed  ready  for  firing,  in  the  manner  we  shall  presently  posed  in  similar  ways,  but  their  heads  must  always  be 
describe ;  after  which  it  is  to  be  covered  with  trans-  so  directed  that  they  may  fly  downwards,  or  out  of  the 
parent  paper,  painted  with  dark  colours,  or  with  white  case,  as  they  might  otherwise  get  entangled  in  it  above, 
paper,  painted  in  transparent  colours,  such  as  those  and  fire  some  of  the  movements  before  their  time. 
used  for  window  blinds.  This  covering  must  be  so  This  is  an  accident  cautiously  to  be  avoided  through- 
thin  as  to  allow  the  lantern  to  be  pressed  up,  at  least  out  the  whole  construction  ot  the  machine,  as  it  would 
as  close  as  the  space  which  it  is  to  occupy  in  the  entirely  ruin  the  performance  and  spoil  the  effect. 
drum.  All  these,  like  the  former,  must  be  primed  before  they 

Towers,  castles,  ships,  pagodas,  &c.  are  all  made  on  are  first  fixed,  as  this  is  not  so.  easily  done  afterwards, 
the  same  principles ;  and  as  we  could  not  detail  their  The  only  other  fires  that  can  be  introduced,  are 
construction  to  any  useful  purpose,  they  must  be  left  small  gerbes,  or  spur  lights ;  and  these,  like  the 
to  the  ingenuity  of  the  artist.  It  is  only  necessary  to  others,  may  be  fixed  in  any  convenient  places ;  al- 
remember,  that  the  transverse  framing  must  always  be  ways  taking  care  that  their  fire  be  directed  outwards, 
sufficiently  strong  to  carry  the  pins  for  wheels,  or  to  for  the  reason  last  mentioned.  Sky-rockets,  not  ex- 
support  rockets,  crackers,  serpents  outside,  and  lights  ceeding  an  inch  in  length,  may  be  fixed  in  some  of  the 
within;  and  that  the  sides  must  be  made  of  strings,  movements.  Their  sticks  are  made  of  a  slender  piece 
to  allow  them  to  be  packed  up  within  the  body  of  the  of  slit  bamboo;  but  they  must  be  so  disposed  outward 
case.  The  wooden  part  of  a  ship  may  be  the  gunwale  when  the  mutation  piece  falls,  that  they  may  fly  off 
and  the  keel;  or  if  these  are  made  narrow,  they  may  clear  of  the  drum.  An  ingenious  artist  will  easily  find 
be  fully  framed  with  their  masts,  and  the  .necessary  the  means  of  managing  this  without  any  particular  di- 
gging, and  laid  on  their  sides  in  the  case.     The    rections. 

same  practice  may  be  adopted  for  dragons  and  such  Supposing  now  all  the  pieces  to  be  framed  and  pro- 
like objects ;  and,  when  necessary,  a  little  more  room  vided  with  their  several  fires  ready  primed,  a  stout 
may  be  allowed  between  the  hoops  for  this  class  of  string  is  to  be  hung  up  to  the  ceiling  of  the  artificer's 
transparencies.  We  need  say  nothing  more  on  the  room.  From  the  top  downwards  a  mark  is  made, 
method  of  painting  and  ornamenting  all  these  figures  as  long  as  the  drum,  and  about  a  foot  or  a  foot  and  a 
or  mutations.  The  general  principle  is  the  same  in  half,  or  even  two  feet  or  more,  according  as  the  ope- 
all;  to  use  brilliant  and  transparent  colouring,  while  rator  may  wish  the  piece  to  descend  more  or  less 
in  all  other  points  the  artist  is  free  to  follow  his  own    below  it  when  it  is  lighted.    The  last  or  uppermost 
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Pyrotech-  uged  on  water,  by  means  of  proper  floats.    It  only  re- 

*_**' -  mains,  therefore,  to  add  a  few  words  respecting  those 

Y        transparent  figures  for  the  water,  which  are  recom- 
mended in  the  books  of  pyrotech ny. 

In  this  manner  it  has  been  attempted  to  represent 
water  fowl,  ships,  and  other  more  complicated  figures ; 
such  as  chariots  with  tritons  and  dolphins,  and  similar 
heathen  devices.  Such  figures  as  this  are,  however, 
rather  the  business  of  the  artist  who  constructs  machi- 
nery for  the  theatres  ;  and  we  shall,  therefore,  forbear 
to  give  any  directions  concerning  them.  They  do  not 
admit  of  much  fire ;  and,  generally  speaking,  their  ef- 
fects are  very  poor,  when  compared  with  the  trouble  and 
expence  with  which  they  are  attended.  An  artist  will, 
at  any  rate,  find  no  difficulty  in  arranging  in  them  such 
fireworks  as  tliey  are  capable  of  bearing :  and  it  must 
also  be  left  to  his  own  judgment  to  place  the  communi- 
cations in  such  a  manner  as  shall  best  insure  their  pro- 
per performance. 

In  terminating  this  part  of  the  subject,  although 
somewhat  out  of  place,  we  shall  also  point  out  the  faci- 
lity with  which  a  paper  kite  may  be  converted  into  a 
firework,  by  disposing  lights  upon  it,  and  setting  these 
on  fire  when  it  is  in  the  air,  by  means  of  a  line  rocket 
on  its  string.  But  a  strong  breeze  of  wind  is  necessary 
for  this  purpose,  while  it  is  also  only  applicable  to  ob- 
jects of  private  amusement 

Tlu  Chinese  Drum, 

The  Chi-        This  very  entertaining  and  delicate  firework  is  pecu- 
ncie  drum,  liar  to  the  Chinese,  and  is  described  in  terms  of  no  small 
Plate       admiration,   and  of  something    like  wonder,   in  Sir 
Pi*.  31      *  George  Staunton's  narrative.     No  account  of  its  con- 
struction has  yet  been  published/  and  as  we  have  both 
dissected  and  imitated  it,  we  are  able  to  gratify  the  cu- 
riosity both  of  our  readers  and  of  the  pyrotechnists.    It 
will  be  necessary  to  consult  the  plate  on  this  subject, 
as  the  description  could  not  be  rendered  intelligible 
without  that  assistance. 

In  its  external  appearance,  this  machine  resembles  a 
drum,  or  a  cylindrical  bandbox,  and  is  generally  orna- 
mented with  paintings  of  various  kinds,  so  as  to  give 
it  a  pleasing  appearance.  When  it  is  to  be  fired,  it  is 
suspended  from  a  proper  stand,  at  a  height  of  12  or  15 
feet,  by  means  of  a  loop  at  the  top,  and  is  fired  by 
means  of  a  match  at  the  lower  end.  Immediately  there 
drops  out  below  a  transparent  piece,  accompanied  by  a 
firework  of  some  kind,  which,  after  it  is  burnt  out,  falls 
to  the  ground,  and  is  succeeded  by  another  object,  but 
of  a  different  nature,  and  so  on  in  succession,  until  the 
whole  is  expended.  The  number  or  succession  of  these 
mutations  may  be  unlimited,  as  it  is  quite  as  easy  to 
insure  the  proper  burning  of  a  hundred  as  of  two;  but 
it  is  generally  confined  to  ten  or  twelve. 

These  objects  consist  of  castles,  ships,  lanterns,  or 
other  devices,  which  vary  according  to  the  fancy  of  the 
artist,  and  which  we  must  leave,  in  a  great  measure, 
to  the  discretion  of  our  own  pyrotechnists,  as  we  can 
only  describe  enough  of  them  to  convey  an  idea  of  the 
general  principle.  The  effects  are  easily  apprehended. 
If  it  be  a  lantern,  for  example,  that  first  comes  down, 
it  is  painted  in  transparency,  with  figures  of  men  or 
animals,  or  with  fruit  or  flowers,  or  with  architectural 
patterns,  or  with  any  other  objects  according  to  the 
fancy  of  the  operator.  The  colouring  may  also  be  va- 
ried ;  so  that  If  there  are  two  or  more  lanterns  employ- 
ed in  one  drum,  they  may  be  as  different  from  each 
other  as  possible.    They  may  in  the  same  way  vary  in 


shape,  so  as  to  represent  cylinders,  or  globes,  or  cones, 
or  pyramids,  or  other  figures,  so  as  to  produce  an  infi- 
nite variety.  At  the  moment  that  such  a  lantern,  if 
that  be  the  object,  falls  down,  it  is  illuminated  within?' 
by  means  of  a  speckie,  or  illumination  light;  and  as  '* 
the  colours  of  these  may  be  varied,  so  the  appearances 
of  the  firework  are.  There  may  further  be  two  lights 
of  different  colours,  the  one  to  succeed  the  other,  » 
that  the  varieties,  of  which  the  lantern  alone  is  suscep- 
tible, are  very  great,  even  in  its  simplest  form. 

Bift  it  may  also  be  further' modified,  by  introducing 
fires  of  different  kinds  round  its  lower  margin,  such  is 
small  gerbes,  or  spur  lights,  or  crackers,  or  serpents,  or 
wheels.  These  are  managed  further  in  various  ways, 
so  as  to  fire  in  different  successions  ;  all  of  these  being 
regulated  by  the  general  methods  which  we  shall  pre- 
sently describe.  In  these  several  ways  then,  and  by 
variously  combining  them,  the  number  of  appearances 
that  the  lantern  may  display  is  aucb,  as,  in  the  hands 
of  an  ingenious  artist,  to  produce  as  much  variety  is 
can  be  desired. 

Supposing  now  that  this  first  figure,  consisting  thus 
of  a  lantern,  is  expended,  as  soon  as  it  falls  to  the 
ground,  perhaps  two  ships  descend  from  the  drum. 
These  may  also  be  varied  in  many  ways,  as  to  their 
forms  and  colours,  and  they  are  so  managed  as  to  en- 
gage each  other.  These  also  are  made  of  transparent 
painted  paper,  properly  supported,  like  the  lantern,  by 
a  wooden  framework.  The  guns  consist  of  small 
crackers,  disposed  on  the  gunwales ;  and  they  may  be 
further  varied  by  carrying  lights  in  the  tops,  or  wheels 
at  their  sides  or  sterns,  or  by  discharges  of  sky-rockets, 
which,  for  this  purpose,  are  iftade  no  larger  than  the 
smallest  goose  quill.  The  form  and  the  smoke  of  our 
own  steam-boats  might  very  appropriately  be  intro- 
duced in  this  manner.  Single  ships  are  also  made  use 
of,  and  then  they  are  decorated  with  flags,  illuminated 
with  lights,  and  provided  with  rockets,  wheels,  crackers, 
and  other  emblems  of  rejoicing. 

The  next  mutation  may  be  a  castle,  and  this  alto  ad- 
mits  of  much  variety.  It  may  be  painted  and  lighted 
in  various  ways,  and  further  provided  with  any  of  the 
different  fireworks  already  mentioned.  Or  two  castles 
may  be  made  to  engage  each  other,  or  else  a  ship  may 
engage  with  a  castle;  all  of  these  being  conducted 
exactly  on  the  same  principles,  and  varied  according  to 
the  taste  and  ingenuity  of  the  artist.  An  illuminated 
pagoda  offers  another  mode  of  mutation,  as  do  houses, 
temples,  and  various  objects  which  we  need  not 
enumerate.  Animals  may  also  be  introduced.  Thus, 
dragons  or  griffins  may  be  caused  to  engage  each  other 
with  fire, /  as  may  enchanters  and  fiery  chariots;  but 
we  need  not  describe  more  of  the  figures  and  mutations 
that  may  be  introduced  into  this  very  amusing  fire* 
work.  We  will,  therefore,  proceed  to  describe  the  con- 
struction, as  far  as  it  can  be  rendered  intelligible  with* 
out  actually  examining  the  machine  itaelf. 

To  make  the  case  or  including  cylinder,  as  many 
hoops  of  ash  or  cane  are  required  as  there  are  mutations 
intended,  and  one  more.  The  diameter  of  these  de- 
pends on  the  intended  size  of  the  firework.  It  cannot 
conveniently  be  less  than  a  foot  and  a  half,  and  does 
not  commonly  exceed  three.  As  it  is  difficult  for  an 
unpractised  hand  to  succeed  in  making  this  machine 
on  a  small  scale,  it  will  be  found  convenient  to  adopt 
the  larger  sizes. 

Supposing  now  that  six  mutations  are  required,  the 
total  length  of  the  case  or  drum  roust  be  three  feet,  or 
somewhat  more,  if  the  diameter  exceeds  two  feet.   An 
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inexpert  artist  will  find  it  convenient  to  take  plenty  of  taste.    It  is  now  necessary  to  describe  the  fireworks,  P/rot«ch- 

room  in  this  direction,  to  enable  him  the  easier  to  pack  and  the  method  of  attaching  and  disposing  them  about       »?• 

away  his  mutations;  an  expert  Chinese  will  place  in  a  the  transparencies.  T~v*w' 

depth  of  three  inches  what  an  English  workman  could        All  those  figures  that  are  large  enough  to  contain  9linwe 

not  crowd  into  six.    Seven  hoops  will  be  required  for  one  in  their  cavity,  without  risk  of  taking  fire,  are  to 

tix  mutations,  that  there  may  be  six  intervals,  and  they  be  provided  with  an  internal  illumination  light  or 

are  then  to  be  framed  into  a  cylinder,  by  means  of  speckie,  which  is  to  be  properly  fixed  on  the  middle 

three  flat  uprights  of  similar  light  materials.    A  cross  of  the  bottom  frame.    Ships,  and  such  like  objects,  do 

of  the  same  description  is  to  be  made  on  the  top  of  the  not  admit  of  this  ornament.    These  fires  are  made 

cylinder  for  supporting  the  mutations,  and  for  fixing  according  to  the  compositions  described  in  another 

the  loop  by  which  the  drum  is  to  hang  when  fired,  part  of  this  article,  and  which  we  need  not  therefore 

Six  inches  or  eight,  if  this  firework  is  of  a  large  size,  repeat;  and  they  may  be  varied  by  using  different 

will  thus  be  left  between  each  of  the  hoops.    The  coloured  lights,  either  in  the  same  piece  in  succession, 

whole  of  this  frame-work  may  be  fastened  by  means  or  in  the  different  pieces.    Before  these  are  fixed  in 

of  string  covered  with  a  little  glue.    The  case  is  then  their  places,  they  must  be  primed  and  furnished  with 

ready  to  receive  its  charge,  as  it  cannot  be  covered  a  bit  of  quick  match,  and  they  are  then  ready  to  be 

with  paper  till  that  is  arranged,  and  all  the  primings  introduced  into  the  line  of  the  communicating  fire. 

and  conductors  fixed.    But  as  we  need  not  recur  to       The  wheels  used  for  this  purpose  cannot  well  be 

the  case  again,  we  shall  here  finish  its  description  by  made  in  the  spiral  form,  as  these  occupy  too  much 

saying,  that  when  the  whole  of  the  mutations  have  room.    They  are  single  case  wheels,  perforated  in  the 

been  introduced  and  arranged,  it  is  to  be  covered  with  middle,  and  bored  with  two  lateral  opposed  holes  at 

itout  cartridge  paper,  sufficiently  strong  to  prevent  ac-  the  extremities;  but  as  the  method  of  making  these 

cidents,  all  over,  which  may  then  be  further  covered  has  also  been  described  elsewhere,  we  need  not  repeat 

with  white  paper  and  painted ;   or  otherwise  orna-  it.     These  wheels  may  be  introduced  in  various  ways, 

mented  in  any  other  manner  that  the  artist  may  think  according  to  the  taste  of  the  artist;  and,  for  example, 

proper.  if  the  object  be  a  lantern,  one  may  be  fixed  on  each 

The  mode  of  making  the  mutations  or  transparent  side  of  the  bottom  frame.    The  pin  which  carries  them 

pieces  is  as  follows :  and  we  will  first  take  the  simplest  is  firmly  fastened  into  that  part,  and  then  they  are 

case,  that  of  a  square  lantern.    Two  squares  of  light  laid  parallel  to  it,  and  secured  by  two  slips  of  very 

wood,  but  strong,  are  framed  for  tbe  top  and  bottom,  slight  paper.      These  also  must  be  properly  primed 

in  a  firm  manner,  with  glue ;  and  these,  particularly  with  quick  match,  well  secured,  before  any  thing  fur- 

the  bottom  one,  must  have  substance  enough  to  bear  ther  is  done. 

tbe  pins  for  supporting  wheels.  They  are  connected  Rows  of  crackers,  made  in  the  manner  of  the  Chi* 
at  the  corners  by  strings,  of  the  requisite  length,  so  as  nese  crackers  elsewhere  described,  are  fixed,  by  means 
to  form  a  skeleton,  and  there  is  further  a  diagonal  piece  of  a  bit  of  string  or  pasted  paper,  wherever  they  may 
of  wood,  or  a  cross,  as  may  be  preferred,  to  be  placed  be  required.  If  in  a  ship,  they  are  disposed  round  the 
in  the  top  and  bottom  ;  the  upper  one  to  support  the  gunwale;  if  in  a  castle,  in  the  loop-holes,  or  on  the 
connecting  string  by  which  the  lantern  hangs,  and  the  battlements,  and  so  on.  Where  dragons  are  to  be 
lower  to  carry  the  illumination  lights.  The  lantern  is  used,  a  large  cracker  may  be  inclosed  within  the  body, 
not  to  be  finished  till  all  the  fireworks  are  settled  and  which  is  to  be  fired  last  of  all.  Serpents  may  be  dis- 
fixed  ready  for  firing,  in  the  manner  we  shall  presently  posed  in  similar  ways,  but  their  heads  must  always  be 
describe ;  after  which  it  is  to  be  covered  with  trans-  so  directed  that  they  may  fly  downwards,  or  out  of  the 
parent  paper,  painted  with  dark  colours,  or  with  white  case,  as  they  might  otherwise  get  entangled  in  it  above, 
paper,  painted  in  transparent  colours,  such  as  those  and  fire  some  of  the  movements  before  their  time. 
used  for  window  blinds.  This  covering  must  be  so  This  is  an  accident  cautiously  to  be  avoided  through- 
thin  as  to  allow  the  lantern  to  be  pressed  up,  at  least  out  the  whole  construction  of  the  machine,  as  it  would 
as  close  as  the  space  which  it  is  to  occupy  in  the  entirely  ruin  the  performance  and  spoil  tbe  effect. 
drum.  All  these,  like  the  former,  must  be  primed  before  they 

Towers,  castles,  ships,  pagodas,  &c.  are  all  made  on  are  first  fixed,  as  this  is  not  so.  easily  done  afterwards. 
the  same  principles ;  and  as  we  could  not  detail  their  The  only  other  fires  that  can  be  introduced,  are 
construction  to  any  useful  purpose,  they  must  be  left  small  gerbes,  or  spur  lights ;  and  these,  like  the 
to  the  ingenuity  of  the  artist.  It  is  only  necessary  to  others,  may  be  fixed  in  any  convenient  places ;  al- 
remember,  that  the  transverse  framing  must  always  be  ways  taking  care  that  their  fire  be  directed  outwards, 
sufficiently  strong  to  carry  the  pins  for  wheels,  or  to  for  the  reason  last  mentioned.  Sky-rockets,  not  ex- 
support  rockets,  crackers,  serpents  outside,  and  lights  ceeding  an  inch  in  length,  may  be  fixed  in  some  of  the 
within;  and  that  the  sides  must  be  made  of  strings,  movements.  Their  sticks  are  made  of  a  slender  piece 
to  allow  them  to  be  packed  up  within  the  body  of  the  of  slit  bamboo;  but  they  must  be  so  disposed  outward 
case.  The  wooden  part  of  a  ship  may  be  the  gunwale  when  the  mutation  piece  falls,  that  they  may  fly  off 
and  the  keel ;  or  if  these  are  made  narrow,  they  may  clear  of  the  drum.  An  ingenious  artist  will  easily  find 
he  fully  framed  with  their  masts,  and  the  .necessary  the  means  of  managing  this  without  any  particular  di- 
gging! and  laid   on  their  sides  in  the  case.     The  rections. 

same  practice  may  be  adopted  for  dragons  and  such  Supposing  now  all  the  pieces  to  be  framed  and  pro- 
like objects ;  and,  when  necessary,  a  little  more  room  vided  with  their  several  fires  ready  primed,  a  stout 
may  be  allowed  between  the  hoops  for  this  class  of  string  is  to  be  hung  up  to  the  ceiling  of  the  artificer's 
transparencies.  We  need  say  nothing  more  on  the  room.  From  the  top  downwards  a  mark  is  made, 
method  of  painting  and  ornamenting  all  these  figures  as  long  as  the  drum,  and  about  a  foot  or  a  foot  and  a 
or  mutations.  The  general  principle  is  the  same  in  half,  or  even  two  feet  or  more,  according  as  the  ope- 
all;  to  use  brilliant  and  transparent  colouring,  while  rator  may  wish  tbe  piece  to  descend  more  or  less 
in  all  other  points  the  artist  is  free  to  follow  nis  own  below  it  when  it  is  lighted.    The  last  or  uppermost 
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Chlnete 
drum. 


Pyrouch-  piece  is  then  fastened  to  it,  so  as  to  hang  freely ;  after 
n?"  which  it  is  conducted  down  through  the  middle  of 
this  piece  to  the  next,  and  so  on  in  succession,  till 
they  are  all  strung  upon  it  at  such  distances  as  to  per- 
mit each  piece  to  fall,  when  detached,  to  the  same 
distance  below  the  drum.  As  to  do  all  this  at  once  re- 
quires a  lofty  room,  the  upper  ones  may  be  put  away, 
while  the  lower  are  fastened  on. 

It  is  next  necessary  to  prime  the  whole  piece,  that 
it  may  continue  to  burn  from  one  end  to  the  other, 
without  more  lighting,  and  that  every  firework  in  it 
may  take  fire  at  the  proper  time.  This  is  the  part 
which  requires  the  principal  care  and  attention  on  the 
part  of  the  artificer,  as  failure  or  success  entirely  de- 
pends on  it  The  method  of  doing  it  is  by  a  cotton 
slow  match,  so  calculated  for  length  and  rapidity  of 
burning,  that  the  part  which  reaches  from  the  bottom 
of  one  piece  to  that  of  the  next,  may  occupy  just  as 
much  time  as  the  fireworks  of  that  piece  require  to 
burn  out  This  is  a  point  which  must  be  ascertained 
by  trial.  The  main  leader  of  this  cotton  match  runs 
along  the  central  string,  which  is  filled  and  covered 
with  alum  and  paste  to  prevent  it  from  burning. 

From  this  central  conductor,  branch  off  the  various 
matches  which  are  to  light  the  fires.  Some  of  these 
are  made  of  quick  match,  as  is  the  case  for  the  illumi- 
nation central  lights.  Where  a  line  of  crackers  are  to 
be  fired  as  guns,  they  are  made  of  slow  match,  as  they 
also  are  for  the  wheels,  which  are  generally  lighted 
towards  the  end  of  the  piece.  But  all  these  are  dis- 
cretionary matters,  about  which  the  artist  must  follow 
his  own  views,  and  which  he  may  arrange  in  any 
manner  he  thinks  proper.  It  is  only  essential  to  re- 
member, that  all  the  conductors  and  priming  must  be 
made  sure,  and  to  take  care  that  the  main  conductor 
continues  to  burn  regularly. 

All  these  things  then  being  satisfactorily  arranged,  the 
pieces  may  be  covered  with  their  papers,  and  painted 
and  ornamented,  as  was  before  mentioned,  when  the 
whole  is  ready  to  be  packed  up  into  the  drum.  To  do 
this,  four  strong  strings  are  fixed  to  each  hoop,  at  right 
angles ;  each  of  them  having  a  loop  at  the  end,  so  that 
when  brought  together  they  all  meet  in  the  centre. 
Thus  the  case  may  be  divided  into  as  many  compart- 
ments as  there  are  hoops  or  pieces  to  be  fired.  When 
strings  of  this  kind  have  thus  been  fixed  to  each  hoop, 
the  case  is  placed  on  the  floor  with  its  head  down- 
wards, and  the  first  piece  is  packed  into  its  proper 
compartment,  taking  care  that  it  can  be  pulled  out 
again  easily  without  disturbing  any  part,  and  so  as 
that  it  may  easily  resume  its  proper  shape.  This  be- 
ing done,  the  loops  that  belong  to  the  first,  or  lowest 
set  of  strings,  are  brought  together,  and  tied  firmly 
with  a  piece  of  cotton  quick  match,  which  is  also  con- 
nected with  the  slow  match  of  the  main  conductor. 
The  same  operation  being  performed  for  each  piece  in 
succession,  the  drum  is  completed  and  ready  for  co- 
vering with  cartridge  paper,  as  formerly  mentioned. 
The  bottom  is  also  covered  in  the  same  manner ;  but 
this  part  must  be  cut  out  by  a  knife  before  the  piece 
is  fired.  It  is  evident  that  while  any  one  piece  is 
down  and  burning,  the  cotton  match  is  slowly  con- 
ducting fire  to  the  next  above.  When  it  reaches  the 
quick  match  by  which  the  strings  that  form  each  dia- 
phragm are  united,  that  gives  way,  and  then  another 
piece  descends,  and  so  on  in  succession  to  the  last 
We  have  no  doubt  that  from  these  directions,  an  inge- 
nious artist  will  find  no  difficulty  in  constructing  the 
Chinese  drum. 


Tables  of  Compositions. 

We  shall  now  subjoin  the  table  of  compositioi 
often  referred  to,  on  which  we  have  taken  the  liberty 
of  making  several  remarks.  It  is  against  our  inclina- 
tion that  we  have  even  introduced  so  many;  as  til 
the  requisite  effects  may  be  produced  by  fewer.  Both 
has  been  the  fashion  to  enumerate  so  many  more  in  all 
the  works  on  this  subject,  that  we  have  felt  it  neces- 
sary to  put  down  more  than  we  approved  of,  in  con- 
formity to  the  custom. 

Compositions  fir  Sky  Rockets. 
No.  I.— Four  ounce  size. 


Mealed  powder 

Saltpetre 
Charcoal 


1  lb.  4  oz.  0  dwt 
0        4       0 
0        2       0 


No.  2— -Eight  ounce. 


Mealed  powder 
Saltpetre        • 
Sulphur 
Charcoal 


1 
0 
0 
0 


0 

4 

s 
1 


No.  3.— One  pound,  with  a  sparkling  fire. 


Mealed  powder 
Saltpetre 
Sulphur 
Charcoal 
Steel  filings 


2 
0 
0 
0 
0 


No.  4.— Largest  sizes. 


Saltpetre 
Mealed  powder 
Sulphur 


4 
1 
1 


0 
8 
4 
2 
1 


0 
0 
0 


0 
0 
0 

8 


0 
0 
0 
0 

8 


0 
0 
0 


No.  5— Two  ounce  size,  not  often  used,  except  in  great  Bights. 


Saltpetre 
Sulphur 
Mealed  powder 
Charcoal 


2 

0 

12 

1 


0 
8 
0 

8 


0 
0 
0 
0 


No.  6.— -Pound  signal  rockets,  used  in  the  Nary. 

Saltpetre        -             -                       4         0  0 

Sulphur             -            -                     1         0  0 

Charcoal        -            -            -            18  0 


No.  7— Another  ordinary  composition. 

Saltpetre  -  -  4        0 

Sulphur  -  -  -18 

Charcoal        -  1       12 

Xo.  8.— Another,  for  middling  sizes. 

Saltpetre  -  -  8        0 

Sulphur        -  -  .30 

Mealed  powder        -  -SO 


0 
0 
0 


0 
0 
0 


These  are  more  than  is  necessary.  Nos.  1,  2,  and  6, 
will  answer  almost  all  purposes,  and  they  are  equally 
applicable  to  line  rockets  and  water  rockets,  as  alio  to 
wheels,  where  force  is  required. 


Miscellaneous  Compositions. 

Fort  Fires  for  Lighting. 

Saltpetre  -  -  -        01b. 

Sulphur        -  -  -  0 

Mealed  powder  1 

To  be  driven  yery  hard. 


i 


Of.  Odwt 
0 
0 


Red  Fires  from  Mica. 


Saltpetre 
Sulphur 
Mealed  powder 
Mica 


8 

4 
6 
3 


0 
0 
0 
0 


0 
0 
0 
0 


b. 


Charges  for  TourbiUons. 

No.  I.— -A  brilliant  composition. 

Saltpetre  .  .  -        1  lb.  0  oz.  0  dwt. 

Sulphur  ... 

Mealed  powder 
Founded  iron 
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We  shall  add  no  more/  as  the  different  effects  of  tyretech. 
even  these  are  scarcely  distinguishable  by  the  eye,  al- 
though this  is  not  one  quarter  part  of  the  number  com- 
monly recommended  in  the  treatises  of  pyroteebny. 


ny. 


0  2  6 
0  5  0 
0      14        8 


No.  2.— For  four  ounce  sices. 


Mealed  powder 
Charcoal 


2 
0 


4        0 

4        8 


No.  St— For  eight  ounce  sizes. 


Mealed  powder 
Charcoal 


2        0        0 
0        4        8 


No.  4*— Larger  sizes ;  brilliant  fire* 

Mealed  powder  -           .            2        0        0 

Saltpetre           •  1        0        0 

Sulphur        -  .080 

Pounded  iron  -               -          0        q        8 

The  principles  for  the  composition  of  tourbillons  is 
the  same  as  for  sky-rockets.  As  they  .become  larger, 
that  must  be  made  weaker.  The  sky-rocket  composi- 
tions answer  for  them  very  well. 

Various  Compositions  for  Small  Wheels. 

These  are  marked  merely  as  they  are  quick  or  slow, 
thst  the  artist  may  be  enabled  to  vary  the  effects  accor- 
dingly. 

No.  1.— Slow,  without  sparks. 

Saltpetre         .  .  .  2  lb.  8  oz.   4  dwt 

Sulphur  -  -  -16        0 

Mealed  powder  -  5       0        0 

No.  2— Quick,  with  sparks. 


Compositions  for  Pin  Wheels. 

No.  1.— A  composition  without  sparks,  end  strong. 

,   Saltpetre       .         .       .     -  lib.  4 or.  Odwt 

Sulphur  -  -  -18        0 

Mealed  powder         -  -  4        0        0 

No.  2.— Sparkling. 

Saltpetre           -  -            2        0        0 

Mealed  powder  -                   8        0^       0 

Sulphur        -  .            -1-00 

Steeel  filings        -  -              0        4        0 

It  is  not  necessary  to.  vary  these  much,  but  almost 
any  of  the  slow  or  quick  compositions  above  mentioned 
may  also  be  used  in  them. 

Compositions  for  Large  Wheels. 

No.  1.— Brilliant. 


Saltpetre        - 
Sulphur  - 

Mealed  powder 
Charcoal 


No. 

saltpetre        • 
Sulphur 
Mealed  powder 


S 
1 
1 

1 


lick,  without  sparks. 


0 
0 
0 


8 
2 

0 
0 


8 

4 
8 


0 
0 
0 
0 


0 
0 
0 


No.  4— Quick,  with  brilliant  sparks. 

Saltpetre            -  0        3        0 

Sulphur            -  -                     0        1        0 

Mealed  powder  •            •           0      12        0 

Steel  filings        -  -            -030 

No.  &— Quicker  than  3,  without  sparks. 

Saltpetre  -  -  -14        0 

Sulphur         •  •  18        0 

Mealed  powder  *  4        0        0 

No.  6.— Quick,  with  bright  sparks,  and  for  the  single  Chinese  wheels. 

Saltpetre        -  .  .  0        0        8 

Mealed  powder  •  .  0        4        0. 

Founded  iron  -  .  0        18 

No.  7— A  slow  composition. 

Saltpetre        -  .  4        0        0 

Sulphur  •  -  -        2        0        6 

Mealed  powder  •»  1        8        0 

Kc*  8.— This  is  a  brilliant  one  of  considerable  strength,  and  an* 

swers  for  all  general  purposes. 

Saltpetre            .  .        0  8  0 

Sulphur          -  -  •          •          0  3  0 

Mealed  powder  -            -           3  0  0 

Steel  filings            .  .               0  3  0 
TOL,  XVII.  PART  X. 


Mealed  powder 

Saltpetre 

Steel  or  cast-iron  filings 

No.  2 — Brilliant 
Mealed  powder         .  -  2        0 

Saltpetre  •  -  o      12 

Sulphur        -  .  -04 

Steel  filings  -  0        3 

No.  3.— Red  sparkling. 

Mealed  powder        -  -4 

Saltpetre  -  •             l 

Sulphur  -  *           o 

Charcoal  •  •          0 

No.  4.— Brilliant  and  strong. 


21b.  Oer.  Odwt 
0        4       0 
0        7        0 


0 
0 
0 
0 


0 
0 
8 
4 


Mealed  powder 
Saltpetre 
Steel  filings 


1 
0 
0 


0 
2 
3 


Mealed  powder 
Pounded  iron 


No.  &— Brilliant  and  stronger. 

2        0 

OS 


No.  6— .Not  strong,  nor  brilliant 

Saltpetre        ---20 
Sulphur  .  -  0      12 

Charcoal  •  .  0        8 


0 
0 
0 

8 


0 
0 
8 


0 
0 


0 
0 
0 


Brilliant  Fires  mth  Charcoal  alone.  . 

No.  1. 

Mealed  powder         -  -  16        0        0 

Charcoal,  coarsely  powdered        -300 

This  is  a  very  strong  composition,  producing  much  sparkling  fire. 


Saltpetre 
Mealed  powder 
Charcoal 


No.  2. 

0  2  0 

0  14  0 

0  4  0 
A  composition  of  less  strength. 

No.  3. 

Saltpetre           .  -        0  4  0 

Mealed  powder             -  -        1  0  0 

Charcoal               -  -         Ot  6  0 

This  composition  answers  for  Roman  candles* 

2  M 
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No.4w 


31b. 

8  ox.  0  dirt. 

1 

2        0 

1 

o      a 

1 

0        0 

Saltpetre  .  - 

Sulphur 

Mealed  powder 

Charcoal        -  • 

A  composition  used  for  wheel*. 

The  effects  of  all  these  are  alike,  and  they  merely 
differ  in  strength.  *  But  It  would  simplify  the  business 
much,  to  take  only  one  of  these,  such  at  No.  1 .  and  to 
make  it  stronger  or  weaker  as  may  be  required,  by 
altering  the  proportions  of  the  charcoal. 

Brilliant  Fire*  with  Charcoal  and  Iron,  or  with  Iron  alone. 


Slow   Compositions,  or   Compositions  that  do  not  jpsrft, 
for  varying  the  Effects  in  Wheels  or  Fixed  Outs. 


Mealed  powder 
Steel  filings 


No.  1. 


lib.    Oos.  Odwt. 
0        3        0 
0        0        8 


Charcoal        -  -  0        0        8 

A  composition  of  moderate  strength,  used  for  wheels  or  filed 


0 
8 
4 

4 


0 
0 
0 
0 


5 
3 

0 
6 


0 
0 
0 
0 


6 
% 
0 
6 


0 
0 
0 
0 


0 
0 
0 
0 


0 
0 
0 
0 


No.  9. 

Saltpetre  10 

Sulphur        •  2 

Charcoal        -  1 

Cast  iron  pounded  7 

A  composition  used  for  cascades  of  fire* 

,  No.  3. 

Saltpetre  •               .1 

Sulphur        -  0 

Mealed  powder  -               .9 

Steel  filings        -  I 

A  variety  of  the  same  commonly  used  for  brilliant  suns  or  other 
fixed  fires. 

No.4. 

Saltpetre  -                -                0 

Sulphur  -                 .0 

Mealed  powder  -            •        2 

Steel  filings  0 

Used  for  the  fixed  cases  called  flower  pots. 

Na& 

Saltpetre  -                               4 

Sulphur         -  •        2 

Mealed  powder  -                           8 

Charcoal        -  3 

Strong,  and  used  for  gerbes. 

No.  6. 

Mealed  powder        -  1 

Coarse  pounded  iron        -  0 

Very  brilliant  strong  fire,  used  for  gerbes. 

NaT. 

Mealed  powder        •  10 

Charcoal        -  ..01 

Steel  filings        -  -  0        0 

A  strong  brilliant  composition,  used  for  serpents,  in  sky-rockets, 
or  fixed  cases. 

No.  8. 

Mealed  powder        -  »  3        0       0 

Pounded  iron  -  -10       0 

A  strong  brilliant  fire  for  any  purpose,  and  chiefly  for  gerbes. 

It  is  unnecessary  to  (enumerate  more  of  these  spark- 
ling compositions,  as  indeed  one-half  of  these  are  more 
than  sufficient  for  use.  It  depends  on  the  taste  and 
judgment  of  the  artist  to  select  those  which  on  trial 
may  please  him  best.  It  is  always  necessary,  at  any 
rate,  to  try  the  effect  of  a  fire  before  using  it ;  and  if 
it  ib  not  liked,  it  may  be  modified  at  discretion.  We 
should  also  recommend  in  this  case,  as  in  the  former, 
to  choose  one  or  two  compositions,  such  as  Nos.  1 ,  3, 
8 .  and  merely  alter  their  strength  by  different  propor- 
tions of  mealed  powder. 


No.  1— White. 

Saltpetre            •               • 

8ulphur 

Mealed  powder 

Zinc  filing*           -                  '  • 

81b.  to* 
4       0 

2  2 

3  0 

.  Odvt 
0 
0 
0 

No.  2.  .Blue. 

Saltpetre 

Sulphur.           •            • 
Mealed  powder 
Antimony        - 

4 
2 
2 
2 

0 
0 
0 
0 

• 

0 
0 
0 
0 

No.  3.— Whituh. 

Saltpetre                •               • 
Sulphur           -                 • 
Mealed  powder           -              • 

4 
2 

1 

0 
0 
8 

0 
0 
0 

No.  4t— Blue.    Slower  than  No.  2. 

Saltpetre 

Sulphur                        - 

Antimony 

4 
1 
1 

0 
0 
6 

0 
0 
0 

No.  &— Very  slow  whitish  blue. 

Saltpetre 

Sulphur 

Antimony 

1 
0 
0 

4 
4 
0 

0 
0 

* 

We  shall  forbear  to  insert  any  more>  as  these  ire 
sufficient  for  all  useful  purposes. 

Stars  for  Sky-rocket*  or  other  purposes, 

No.1. 
Saltpetre  -  -  lib.  Oos.  OM 


8 
8| 


0 
0 


0 
0 

4 


Sulphur 
Mealed  powder 
Charcoal 

2  . 
3 

0 

0 
0 
12 

0 
0 
0 

These  throw  out  sparks  when  burnt 

• 

No.  2.— Blue. 

Saltpetre        •               -            • 

Sulphur 

Mealed  powder 

Antimony 

4 
2 

0 
0 

o 

0 

8 

4 

0 
0 
0 
0 

No.  &— Ditto. 

Saltpetre 

Sulphur 

Antimony 

1 
0 
0 

0 

4 
6 

0 
0 
0 

No.  4.— White. 

Saltpetre 
Sulphur 
Mealed  powder 
Zinc  filings 

1 

0 

0 
0 

0 

4 
2 
3 

0 
0 
0 
0 

All  these  require  to  be  mixed  with  gum  water.  We 
have  suppressed  the  numerous  other  receipts  in  the 
books,  as  they  produce  no  effects  different  from  the 
above. 

Large  Lights  for  Effect,  or  for  varying  other  Fireworks. 

No.  l«— Whitish. 


Saltpetre 
Sulphur 
Red  orpiment 

m                                    . 
m                          • 

No.  2.— White, 

61b. 

1 

0 

0 oi.  Odvt 
8       0 
8       0 

Saltpetre 
Sulphur 
Zinc  filings 

•                              m 

m                                      m 

No.  &— Blue, 

8 
3 
2 

0      o 

8       0 

0      o 

Saltpetre 
Sulphur 
Antimony 

•                             • 

10 

4 
3 

0     o 
0      o 
0     o 
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Speckies  or  Light*  tit&edfor  Illuminations. 

/  Red  Fire  used  at  the  Theatres. 

Take  40  parts  of  dry  nitrate  of  strontian,  13  part*  of 
finely  powdered  sulphur,  5  parts  of  oxy muriate  of  pot- 
ash, and  4  parts  of  sulphuret  of  antimony.  The  oxy* 
muriate  of  potash,  and  the  sulphuret  of  antimony,  are 
first  to  be  powdered  separately  in  a  mortar,  and  then 
*  mixed  together  on  paper ;  after  which  they  may  be 
added  to  the  other  ingredients  which  have  been  also 
previously  powdered  and  mixed.  It  is  not  necessary 
to  make  the  mixture  more  accurate  than  it  can  be  ren- 
dered by  rubbing  the  whole  together  on  paper. .  Some 
operators  add  a  little  realgar,  or  red  orpiment,  to  the 
mixture.  If  on  trial  this  fire  should  hot  burn,  bright,  a 
small  quantity  of  fine  charcoal  or  lamp-Mack  may  be 
added. 

Purple  Speckies. 

Mealed  Powder  -  •  —  2  ox. 

Sulphur  -  -  -  -  .  2 

Red  Lead  ...  2 

Nitre  -  -  •  •        •  6 

Bright  White  Speckies. 

Nitre  ...  •  80s* 

Sulphur  -  -    '        •  -  4 

•  Zinc  Filings  ...  % 

Another  fthite  Speckie  not  so  bright. 


Saltpetre              -              .              .             4  lb* 
Sulphur            -            -            -            -2 
Mealed  Powder        -            -            -           1 

Yellow  Speckies. 

Saltpetre            ...                  41b. 
Sulphur        •            ••                        -          2 
Black  Lead            -             .            „             Q 

0os» 

3 

I 

These  are  slow  compositions,  and  are  best 
for  the  larger  illuminations. 

adapted 

Very  Blue  Speckies. 

Saltpetre            •            •            .            • 
Sulphur        -            -            •            • 
Begulus  of  Antimony        - 

4  os. 

2 

t 

Very  Blue,  less  bright. 
Saltpetre             -            .            •         .  • 
Sulphur            -                  ... 
Common  Antimony        ... 

80s. 

S 

2 

Green  Speckies. 
Saltpetre         .... 
Sulphur              -               ... 
Nitrate  of  Copper        .... 

80s. 

4 

i 

These  are  quicker,  and  better  adapted  for  small 

cases. 

White  Speckies. 
Saltpetre 

Mealed  Powder           ... 
Sulphur            -              - 
Zinc  filinga               .            ... 

6os. 
2 
3 
1 

Bright  Blue  Speckies. 

Saltpetre        --               •                .               • 

Mealed  Powder            - 

Sulphur 

Regulus  of  Antimony 

6  os. 
2 
3 
1 

All  these  compositions,  require  to  be  very  intimately 
mixed.                                                 . 

Common  Blue  Speckies. 
Saltpetre               ... 
Mealed  Powder               ... 
Sulphur        -                             .                . 
Common  Antimony                                       * 

60s. 
2 
2 
2 

Green  Speckies* 

Saltpetre 

Sulphur        •  » 

Mealed  Powder 
Copper  Filings 

YeUowisK-whitc  Speckies. 

8altpctre 
Sulphur 
Mealed  Powder 
Red  Orpiment 


80s. 
S 

a 
1 

80& 
4 
1 
2 


Pyrotech- 

ny. 


On  Military  Fireworks. 

The  military  branch  of  pyrotechny  is  very  limited,  Oa  milita- 
though,if  we  were  to  follow  the  ancient  authors,  it  might  fy  fi™~ 
in  itself  make  a  volume.    We  have  here  selected  such  wor  *' 
parts  of  it  as  are  now  in  use,  together  with  some  com- 
positions in  use  still  among  our  neighbours  the  French 
and  other  nations,  which  we  have  rejected  for  some 
time.    We  thought  it  necessary  to  admit  many  things 
throughout  this  article  in  both  its  departments,  although 
we  think  them  absurd,  or  useless,  or  superfluous;  be* 
cause  readers  are  accustomed  to  see  them  in  books  of  * 
pyrotechny,  where  they  add  to  the  apparent  mystery. 
Had  we  reduced  every  thing,  as  it  might  easily  be,  to 
its  simple  elements,  we  should  have  discarded  a  good 
deal  of  that  which  we  have  admitted,  and  our  readers 
would  perhaps  have  ^supposed  that  nothing  was  told, 
from  being  accustomed  to  see  so  much. 

But  in  this  department,  as  in  the  ornamental  branch, 
we  have  exerted- the  right  of  criticism  ;  and  in  pointing 
out  what  we  think  unnecessary  or  useless,  have  ena- 
bled our  readers  to  judge'  for  themselves,  and  select 
'what  is  most  useful.  Where  there  are  repetitions,  they . 
have  arisen  from  the  same  compulsion  under  which  we 
found  ourselves,  not  to  .deviate  too  far  from  the  ordi- 
nary plans  of  treatises  on  this  subject. 

In  the  military  branch  of  this  art,  the  chief  article, 
as  far  as  its  extent  and  the  number  of  its  details  are  con- 
cerned, is  that  on  iron  rockets,  or  Cohgreve  rockets,  as 
they  are  called  ;  for  which  we  are  indebted  however 
to  the  French,  as  our  own  practice  on  this  branch  has 
not  been  made  public.  We  cannot,  therefore,  hold 
ourselves  further  responsible  for  it,  and  must  rely  on 
the  accuracy-  of  the  French  experiments  and  practice. 

Rockets  for  signals  may  also  be  included  m  the  mi- 
litary branch ;  but  it  was  unnecessary  to  repeat  that 
here,  as  those  used  for  this  purpose  are  exactly  the  same 
as  those  which  are  employed  for  objects  of  amusement. 

In  this  department  may  also  be  included  signal  lights 
of  other  kinds,  of  which  we  have  given  the  receipts,  al- 
though with  some  repetition ;  as  the  fires  used- tor  this 
purpose  are  also  employed  in  ornamental  works. 

But  the  principal  part  in  this  branch,  is  that  which 
relates  to  carcasses  and  other  combustible  substances, 
of  which  we  have  collected  different  receipts,  with  pro- 
per directions  for  compounding  and  applying  them ; 
distinguishing  also  the  useless  or  antiquated  from  those 
which  effect  the  same  objects  by  simpler  means.  This 
department  might  also  have  been  easily  simplified ;  but 
we  thought  that  even  to  introduce  what  we  did  not  ap- 
prove, was  necessaryibr  the  gratification  of  general  cu- 
riosity. 

We  cannot,  however,  too  strongly  recommend  sim- 
plicity and  cheapness  in  all  these'  proceedings;  and 
where  we  have  not  in  every  instance  thought  it  neces- 
sary to  criticise  minutely  the  QpmposkioBs  that  we  have 
introduced,  our  readers  will  he  at  no  loss  in  doing  it  for 
themselves  from  the  various  remarks  q£  that  nature, 
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F/rotech.  that  are  scattered  throughout  this  article,  and  from  the 
Dy'       general  principle*  that  have  been  laid  down. 

As  no  useful  arrangement  could  be  made  out  of  the 
very  limited  materials  of  this  branch  of  the  subject,  we 
have  made  no  attempt  to  adopt  one,  but  have  placed 
the  different  receipts,  with  the  remarks,  in  the  same  ir- 
regular or  accidental  manner  in  which  we  have  found 
them  in  the  different  military  treatises  which  we  have 
consulted.  One  article,  namely,  the  method  of  making 
matches,  has  been  introduced  here ;  although,  with  re- 
spect to  the  cotton  quick  and  slow  match,  these  are 
eaually  or  oftener  required  in  the  ornamental  branch. 
The  reader  of  the  preceding  part,  will  have  no  difficul- 
ty in  discovering  how  and  when  these  things  are  to  be 
applied. 

Composition  for  setting  Fire  to  Fascine  Batteries.  ( French.  ) 

Mealed  Powder  -  •  -        1  lb.  4  oz. 

Saltpetre  -  -  6       0 

Sulphur  -  .  .  .18 

This  is  inclosed  in  cases,  and  thrown  among  the  fas- 
cines of  redoubts  and  batteries,  or  into  dry  abattis,  by 
hand. 

Stink  Pot  Composition. 

Saltpetre  •  .  • 

Sulphur  - 

Quick-Lime  -  -  - 

Jtf  ereury  •  •»  . 

Common  Pitch  •  .  % 

Jtotin  •  •  • 

Oak  Sow-dust        •  » 

Pigeon's  Dung  •  - 

This  is  an  ancient  composition,  and  is  now  out  of 
use.  It  is  superseded  by  the  simple  one  with  nitre  and 
sulphur. 

Quick-Match. 

Cotton  *  -  •  • 

Saltpetre  .  *  • 

Mealed  Powder  • 

Spirit!  of  Wine 

Water  -  - 

This  is  the  method  commonly  used ;  but  the  reader 
is  desired  to  consult  the  following  directions. 

Fuse. 


It  may  be  used  in  iron  or  tin  cases  t  but  it  is  not  so  ef- 
fectual as  the  former.  Indeed  it  is  more  for  show  than 
use,  as  its  smoke  does  not  annoy  the  men  as  the  sul- 
phureous gas  generated  feom  the  preceding  compos* 
tion  does* 


3 


Oft.  12  os* 


1 
2 

0 
4 
2 
0 
1 


8 
0 
1 
0 
0 
6 
0 


1  lb.  19  os. 

1  8 
10        0 

2  quarts. 

3  do. 


Saltpetre 
Sulphur 
Mealed  Powder 


Saltpetre 
Sulphur 
Mealed  Powder 


61b.    aoa. 
2        0 
S       9 


Portfire* 


61b. 

2 

1 


Oo*. 

0 

0 


This  is  also  the  common  signal  white  light 


7  lb.  Ooz. 


Laboratory  Blue  Lights. 

8altpetre  •  •  • 

Sulphur  *  .  .  . 

Red  Orpunent  •  •  • 

Used  for  signals  also. 

Smoke  BaUs. 

Com  Powder,  bruised 
Saltpetre^  pulverized        -  • 

SeaCoal  -  - 

Pitch  ... 

Tallow  - 

Smoke  BaUs.    (French.) 

Healed  Powder 

Nitre  •  -  • 

Pitch  - 

Common  Goal  - 

Tallow  .... 

v    This  is  also  used  for  annoying  an  enemy,  chiefly  at 
sea,  by  throwing  it  into  the  port  holes,  like  the  former. 


l 
0 


51b. 
1 
1 
2 

0 


12 

8 


Oos. 

0 

8 

0 

8 


10 lb.  Ooz. 

2  0 
4       0 

3  0 
1       0 


Hand  Lights. 
Saltpetre,  pulverised 
Sulphur  -  .     .        . 

Mealed  Powder        -  - 

Used  also  for  rocket  heads. 

A  Carcase  Composition* 

Saltpetre,  pulverized 
Ground  Sulphur  - 


6 lb.  Oos* 
3       0 
1        4 


Linseed  On 


61b.  4  oi.  Odwt, 
2       8       0 
14       0 
7        8 


1 
0 


Saltpetre 
Sulphur 
Antimony 
Linseed  Oil 


.   Fire  Hoops. 

3 lb.   Oox. 
»     1        0 
0      12 
0        8 

These  are  intended  to  throw  among  men  when  stuns- 
ing  a  redoubt  or  work. 

Fire  Balls. 

Saltpetre  .  .  .lib.  Oos. 

Sulphur  -  .04 

Mealed  Powder  -  .  0       8 

Camphor  .  .  0        8 

Bees-wax        -  -  -  .04 

This  is  the  old  English  composition,  and  is  super- 
seded by  the  better  fire  from  zinc 

Bengal  Lights, 
Saltpetre  ... 

Sulphui         m. 

Yellow  Orpiment  .  • 

A  very  good  signal  light. 

Round  and  Oblong  Carcases,  and  Fire  Barrel 

Saltpetre        -  -  •  51b.  Oox. 

Sulphur  -  -  2        0 

Antimony  •  -  0        8 

Rosin  -  *  .10 

Tallow  •  -  .08 

Burning  Fascines.    (French.) 
No.1, 


•     2  os.  Odwt. 
0        9 
2        4 


Pitch 

Tallow 

Oil  of  turpentine 

Pitch 

Rosin 

Turpentine 

Sulphur 

Nitre 


Black  pitch 
Burgundy  do. 
Wax 

Turpentine 
Sulphur 


Black  pitch 

White  pitch 

Rosin 

Tallow 

Sulphur 

Oil 

Nitre 
Tartar 


No.  2. 


No.  3. 


No.  4. 


241b. 
12 
6 

4 

8 

4 
33 
16 


8 

4 

IS 
2 
4 


6 

6 
4 

8 

3 

IS 

s 

3 


•  Other  compositions  are  added,  containing  camphor 
and  many  useless  or  absurd  substances,  which  we 

'  omit.  These  are  specimens  of  the  ancient  superfluous 
tnd  unmeaning  mixtures.    No.  2.  is  the'  best  for  a  * 

2uick  fire ;  bat  the  rosin,  turpentine,  and  pitch,  may 
11  be  replaced  by  pitch  alone.  No.  1.  burn*  badly 
for  want  of  nitre,  but  will  answer  in  large  masses  with 
a  free  ventilation.  It  may  be  extinguished,  however, 
which  with  regard  to  No.  2;  is  not  easy.  Nob.  3.  and 
4.  are  extremely  silly  contrivances.  But  our  old 
books  are,  like  their  modern  ones,  foil  of  the  same 
absurd  contrivances.  '  Let  it  always  be  remembered, 
that  simplicity  and  cheapness  are  essential  points  in 
all  these  compositions,  and  that  nothing  can  well  be 
trusted  for  burning  effectually  which  does  not  contain 
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The  nitre  and  sulphur  are  to  be  finely  powdered    Pyrotech« 
and  melted  together,  with  the  other  ingredients,  in  an        n?* 
oil  bath,  to  prevent  any  hazard  of  combustion..    It  is 
poured  into  the  carcases  while  warm. 


Carcase  Composition*    (French.  J 


Sulphur 

Nitre 

Mealed  powder 

Corned  powder 

Antimony 

Oil  of  turpentine 


10  lb.  0  ox. 


4 
4 
3 
3 
0 


0 
0 
0 
0 
12 


nitre. 


IAght  Bails*    For  discovering  the  Enemy's  uorks. 

Roain  -  -  -  91b. 

Pitch  -  -  -'  6 

Wax  -  6 

Tallow  1 

This  is  a  bad  composition,  and  will  neither  burn 
well  nor  give  light  In  a  case,  it  cannot  burn  at  all, 
for  want  of  air. 


4  lb.  0  ox. 
2       0 

1  0 

2  0   • 
1       0 


Do*    A  French  IAght  Bail 

Rosin                - 

5  lb.  8  os. 

Sulphur            -  •             -               • 

3        0 

Alum            - 

.1        8 

Starch            -               -               . 

0        8 

Nitre           • 

4        6 

Powder                           •               • 

8        0 

Linseed  oil           •             •             • 

0        4 

Oaofspike           - 

1        0 

This  is  an  extremely  absurd  composition.  The 
ahim  and  starch  are  noxious,  and  the  oil  of  spike  is 
a  superfluous  expence.  Cleared  from  these,  it  is  not  a 
very  bad  composition,  but  is  far  too  violent  for  a  light 

ball. 


Nitre 
Sulphur 
Antimony 
Pitch 


Another  Light  Ball 


40  lb, 
15 

3 

3 


This  is  a  very  good  composition ;  but  sine  filings,  in 
the  same  proportion  as  the  antimony,  produce  a  far 
brighter  light.  This  will  burn  in  paper  shells,  and  is 
conveniently  used  from  an  eight  inch  mortar.  It 
should  have  three  holes  of  an  inch  and  half  diameter, 
and  be  made  strong  enough  to  bear  the  explosion. 
It  must  also  be  carefully  pruned. 

Suffocating  Pots;  commonly  called  Stink  Pots. 

Sulphur  -  •  •  •  6  lb* 

Nitre  .  •  6 

This  is  the  most  effectual  and  annoying  of  all  these 
contrivances.  It  is  rammed  into  large  wooden  cases, 
well  primed  and  thrown  by  hand.  It  is  used  to  throw 
into  the  portholes,  on  boarding,  where  it  effectually 
clears  the  decks. 


Large  Carcase  Composition. 

Nitre           .... 

61b.  4  os. 

8ulphur 

2        8 

Rosin               .                  . 

1      14 

Antimony           ... 

0      10 

Tallow 

0      10 

Turpentine 

0      10 

Another  Composition* 
Nitre 

Mealed  powder 
Borax  - 

Camphor 
Sulphur  -  «- 

These  are  bad  compositions.  In  the  last  the  cam- 
phor is  expensive,  and  the  borax  useless. 

Valenciennes  Composition,  for  Shell  Carcases,  used  at  the 

Siege* 

Nitre  .  -  60  lb.  0  oz. 

Sulphur  ...  28        0 

Antimony  -  18        0 

Rosin  or  pitch  -  -  6        0 

This  composition  is  melted  into  cylinders,  equal  in 
diameter  to  the  holes  of  the  shell,  and  introduced  into 
it  with  the  bursting  charge  of  powder.  It  is  very  te- 
nacious, and  is  therefore  scattered  about  among  the 
works  when  the  shell  bursts* 

Cotton  Slow-Match  for  Fire«Conductors. 

The  same  cotton  that  is  used  for  candles  is  dipped  Cotlon 
into  a  weak  solution  of  pure  nitre  and  dried.    If  the  ^J^  fo 
coal  falls  off  on  burning,  so  that  the  match  goes  out,  ™r,^on-° 
there  is  too  much  nitre.    It  may  be  brushed  out  of  the  ducton. 
cotton  by  the  hand  in  this  case ;  or  else  the  strength  of 
the  solution  must  be  reduced. 

This  match  is  used  when  it  is  required  to  gain  time 
in  setting  fire  to  an  ornamental  firework.  It  is  indis- 
pensible  in  the  Chinese  drum ;  the  action  of  which 
depends  entirely  upon  it  It  requires  to  be  timed,  by 
trial,  before  using ;  that  it  may  be  known  how  long  a 
given  length  will  burn.  It  is  only  in  this  way  that 
accuracy  in  the  succession,  or  simultaneous  burning 
of  the  parts  of  a  complicated  piece  of  firework  can  be 
insured. 

Cotton  Quick.Malchfor  Fire-Conductors. 

The  same  cotton  is  used  for  this  purpose.    The  com-  Cotton 
position  is  only  gunpowder,  which  is  commonly  tern*  quick- 
pered  into  a  paste  with  spirit  of  wine  or  vinegar,  to  match  for 
prevent  the  separation  of  the  nitre  by  crystallization  on  fi"*-60"- 
drying.    This  paste  is  well  worked  in  among  the  cot-  duclor** 
ton,  which  should  be  thus  rendered  quite  stiff.    Care 
must  be  taken  to  keep  it  from  breaking  when  dry,  as 
the  composition  falls  off  and  the  burning  is  retarded.  It 
is  essential  that  it  should  communicate  instantaneous- 
ly, as  well  for  military  priming  as  for  ornamental  fire- 
works.    In  these,  it  is  the  only  conductor  used  for 
pieces  that  are  to  fire  in  succession ;  and  it  is  then  in- 
closed in  sufficient  tubes  of  strong  cartridge  paper. 
These,  like  the  fireworks  themselves,  must  be  painted 
whenever  they  are  to  be  used  in  the  open  air,  to  pre- 
vent all  risk  of  moisture,  which  would  impede  their 
regular  action. 
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Composition  far  Tubes. 

No.  1. 
Mealed  powder 
Saltpetre 

Sulphur  -  - 

Charcoal  -  ■* 

Stronger  Composition, 

No.  2. 

Mealed  powder 

Saltpetre  -  • 


121b. 
4 
2 
3 


ECHNY. 

No.  fWJkuns  five  minute*. 

h 

Mealed  powder               » 

Nitre.            -                   -                ». 
Sulphur             •             -              - 

8b.         j 

No.  *S.^Bfodern  cotpposidon. 

Mealed  powder                  »• 

Nitre 

Sulphur                  *.              -             . 

6 
16 

t61b» 

4 


These  are  put  into  tin  tubes,  furnished  with  a  cup 
and  quick  match,  for  the  purpose  of  being  introduced 
intotne  vents  of  guns  instead  of  priming. 


Composition  for  Fuses ,  for  Shells,  and  Carcases. 

No*  1.— Large  size. 
Mealed  powder  •  -  • 

Nitre  •     - 

Sulphur  »  -  * 

No.  2*— Stronger. 

Mealed  powder 

Nitie  -  - 

Sulphur  -  •  «■ 

No.  &— Stronger. 

Mealed  powder  - 

Nitre 

Sulphur  -  - 

No.  &— Stronger. 

Mealed  powder 

Nitre 

Sulphur 


5  lb* 

3 

2 


7 

4 
2 

10 
6 
3 

$ 
3 
1 


For  Eight  Inch  Shells  and  Grenades* 

No.  1. 

Mealed  powder 

Nitre  - 

Sulphur  ... 

No.  2. 

Bleated  powder  *»  .  . 

Nitre  -  - 

■Sulphur  •  • 

No.  3. 

Mealed  powder  -  - 

Nitre  •  «  • 

Sulphur  ... 


41b. 


6 
3 
2 


10 
6 
3 


These  are  driven  into  turned  wooden  tubes  of 
1>eech,  in  the  most  regular  manner,  and  with  the 
-greatest  force  possible.  The  tube  has  a  cup  for  prim* 
ing  and  quick  match,  is  closed  at  the  opposite  end, 
and  is  six  inches  long.  An  inch,  or  any  given  lengthy 
must  burn  a  definite  time,  or  else  the  fuse  is  rejected. 
The  time  of  bursting  of  the  shell  is  calculated  on  this, 
add  on  the  time  of  flight.  The  tube  is  cut  off  to  the 
calculated  length  at  the  moment  when  it  is  required. 


Fire  Arrows. 

Ho.  1— Burnt  ten  minute*, 
Mealed  powder    • 

Nitre                .                 .                  . 
Sulphur                ... 

10  lb. 
12 
6 

No.  2.— Burns  seven  mfemtee. 

Mealed  powder                *  • 

.Nitre                . 

-Sulphur                -                   - 

4 

16 

S 

Na  3.— Burns  six  minuter. 

Mealed  powder 

Xiire            -               ... 

Sulphur           .              ... 

8 

16 

6 

These  an  tempered  with  linseed  oil,  and  attached  to  the  arms* 

Torv-matchfor  the  Linstocks. 

Combings  of  flax  are  twisted  into  a  loose  rope,  and 
boiled  in  a  weak  solution  of  carbonate  of  potash,  or 
common  lye  of  ashes. 

The  same: — A  heiler  Composition* 

The  tow  or  flax-rope  is  boiled  in  a  solution  of  sugar 
of  lead,  in  the  proportion  of  six  drachms  to  a  pint  of 
water,  for  a  few  minutes,  and  dried.  A  convenient 
match  is  also  made  by  rolling  the  blue  paper  used  tor 
sugar-loaves,  into  cylinders  resembling  candles,  sad 
soaking  them  in  the  same  solution.     •     > 

Third  Composition.     Old  Slow  Match. 

The  tow-rope  is  boiled  for  some  hours  in  a  mixture 
of  lye  and  quicklime. 

Of  Iron  Rochcli. 

These  rockets,  known  by  the  name  of  Congreveori 
rockets,  have  become  greatly  celebrated,  from  their  rW 
having' been  used  on  various  occasions  iq  our  late  war.    | 
The  first  use  of  them,  we  believe,  was  at  the  bombard- 
ment of  Copenhagen,  where  they  were  said  to  have 
set  fire. to  many  houses.    After  this  they  were  used 
against  the  Boulogne  flotilla,  and  against  Flushing. 
Not  to  enumerate  the  multitude  of  instances  where 
they  have  been  applied  to  various  kinds  of  service,  we 
shall  only  further  remark,  that  they  were  used  with 

Ereat  success  against  cavalry  at  the  first  battles  of 
eipsic,  by  the  Anglo-Russian  troops,  and  at  the  af- 
fair of  Bayonne. 

For  military  purposes,  they  are  used  in  different  Da- 
modes.  If  they  are  intended  against  towns,  or  works,  ** 
they  are  furnished  either  with  a  shell  or  a  carcase,  to  H 
cording  to  circumstances.  In  the  latter  case,  how- 
ever, a  separate  carcase  is  not  used ;  but  the  composi- 
tion is  placed  immediately  in  the  conical  iron  cap, 
which  is  furnished  with  holes,  to  permit  the  flame  to 
pass  out  In  this  way  a  rocket  of  moderate  dimen- 
sions is  enabled  to  carry  a  considerable  quantity  of 
combustible  matter,  and  in  a  very  convenient  form 
Such  carcase  rockets  are  particularly  useful  against 
shipping,  as  they  may  be  fired  from  small  boats,  and 
thus  brought  into  shoal  water,  or  over  bar  harbours, 
where  large  mortar  vessels  could  not  be  used.  Thus 
also  they  may  be  used  in  the  night,  or  in  calms;  « 
small  boats  can  approach  a  vessel  at  anchor,  or  other- 
wise, under  those  circumstances  where  a  larger  class 
of  shipping  would  be  useless.  But  we  need  not  point 
out  the  numerous  cases  in  military  service.,  where 
rockets  of  this  nature  may  be  advantageously  adopted, 
when  mortars  for  throwing  carcases  or  shells  would 
be  unattainable  or  incapable  of  being  used. 

Their  use  in  the  field  is  of  a  different  nature,  end 
they  may  be  applied  either  for  the  purpose  of  injuring 
the  enemy  directly,  or  for  that  of  disordering  his  ca- 
valry by  exciting  alarm.  In  the  former  case  they  art 
thrown,  in  the  same  manner  as  against  works,  st  s 
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i-  hiph  angle  for  a  long  range,  and  are  also  employed  in 
this  way  to  carry  a  shell ;  thus  producing  the  effects 

'  of  howitzers.  They  have,  however,  been  found  prin- 
cipally of  use  in  the  latter  case ;  and  for  this  purpose 
the  size  is  of  less  moment,  provided  the  range  is  suffi- 
ciently great  To  produce  the  best  effects  in  this 
way,  they  are  placed  on  the  ground,  and  fired  at  very 
low  angles,  which  may  be  varied  according  to  the  in- 
tended range.  In  this  manner,  after  they  first  strike 
the  ground,  they  rebound  again,  like  a  ricochet  shot; 
and  as  this  may  happen  many  times  in  the  case  of 
the  rocket,  just  as  it  does  in  that  of  the  shot,  the 
alarm  thus  excited,  among  horses  is  so  great,  as  to 
break  or  disturb  the  order  of  the  squadrons.  This 
effect  is  further  increased  by  the  uncertain  directions 
which  they  take  after  each  rebound,  from  the  manner 
in  which  they  strike;  so  that  it  serves  no  purpose  for 
the  lines  to  open  a  way  for  them,  as  they  may  fly 
sidewise,  or  even  return  backwards  among  the 
horses. 

As  we  must  not  here  enter  further  on  these  ques- 
tions of  military  operations,  we  shall  now  add  that  the 
same  rockets  have  lately  been  used  in  the  whale  fish- 
ery, instead  of  the  harpoon.  When  fired  successfully, 
they  not  only  penetrate  deeply  into  the  fish,  but  by 
burning  and  exploding  within  him,  he  is  immediately 
killed,  so  as  after  a  short  plunge,  or  sometimes  without 
any,  to  float  on  the  surface  of  the  water.  Thus  all  the 
labour,  expence,  and  risk  of  running  out  lines  is 
avoided,  while  the  prey  is  secured  without  the  possi- 
bility of  escape. 

As  the  sizes  and  weights  of  iron  rockets  are  often 
considerable,  the  latter  reaching  from  sixteen  even  to 
forty-two  pounds,  a  particular  apparatus,  or  frame, 
is  required  for  firing  them.  It  is  also  necessary  that 
proper  carta  should  be  provided  for  carrying  them  in 
the  field  /  and  as  it  further  requires  practice  and  ex- 
perience in  the  men  to  make  use  of  tnem  effectually, 
and  to  avoid  hazard,  a  regular  rocket  establishment, 
both  of  men  and  carriages,  has  been  introduced  into 
oar  military  service  by  Sir  William  Congreve,  to  whom 
we  are  indebted,  not  only  for  the  original  proposition, 
but  for  every  thing  that  has  been  done  in  this  depart- 
ment, whether  with  regard  to  the  mechanical  and  py- 
rotechnic part,  or  the  military  arrangements.  As  it  is 
not  here  our  business  to  enter  into  these,  we  shall  pro- 
ceed to  describe  the  construction  of  the  rockets  them- 
selves, from  the  French  publications,  in  as  far  as  that 
is  already  before  the  public  In  our  own  country, 
these  are  circumstances  which  it  has,  for  very  good 
reasons,  been  thought  proper  to  reserve  from  the  gene- 
ral curiosity. 

Construction  of  Iron  Rockets. 

The  principle  of  the  iron  rocket  is  the  same  as  that 
»  of  an  ordinary  aignal  or  ornamental  one.  But,  on  ac- 
count of  the  greater  diameter,  it  is  necessary  to  use 
cases  made  of  iron  instead  of  paper.  Many  advantages 
flow  from  this  change.  By  diminishing  the  diameter, 
the  resistance  of  the  air  is  also  diminished,  and  thus  the 
length  of  the  range,  which  is  a  very  important  cir- 
cumstance in  war,  is  also  increased.  The  bulk,  and 
consequent  stowage,  is  thus  also  diminished,  whieh  is 
in  itself  a  valuable  consideration.  In  a  similar  man- 
ner, the  strength  of  the  cases  is  greater,  so  that  they 
we  better  able  td  bear  the  driving.  But  the  principal 
advantage  is  that  without  which  they  would,  in  many 
<****>  not  answer  their  purposes  at  all,  namely  weight 


sufficient  to  allow  them  to  penetrate;  whether  into  Pyrotech. 
houses  or  magazines,  or  into  the  bodies  of  men  or  ani-  "*• 
malt.  The  sharp  conical  iron  head  is,  in  fact,  an  es- 
sential part  of  the  weapon ;  and  this  could  not  be  used 
at  all,  unless  the  whole  case  was  made  of  the  same  ma- 
terial. On  comparison,  the  difference  of  expence  be- 
tween cases  of  paper  and  of  iron  will  not  be  found  so 
great  as  it  appears  at  first  sight. 

The  case  is  a  cylinder  of  sheet  iron,  as  soft  in  quali- 
ty as  can  be  procured.     It  is  dovetailed  in  the  longi- 
tudinal ioint,  where  it  is  also  brazed;  and;  for  a  diame- 
ter of  three  inches,  the  iron  need  not  be  more  than 
one-fifteenth  of  an  inch  in  thickness,  increasing  or  di* 
minishing  as  may  be  necessary,  for  the  larger  and 
smaller  sizes.    The  inside  of  this  case  is  lined  with 
a  single  fold  of  cartridge  paper  pasted  on.    At  the 
vent  end,  a  cup  is  brazed  on,  wnich  may  be  made 
either  of  iron  or  copper,  and  through  this  the  vent  or 
choke-hole,  properly  calculated  for  the  diameter  of  the 
case,  is  made.    The  cap  is  an  iron  cone,  also  of  plate 
iron,  which  is  fixed  on  after  the  rocket  is  driven,  and 
which  either  carries  a  charge  of  powder,  or  a  burning 
composition  like  that  used  for  carcases;  in  this  case 
the  cap  is  perforated  with  two  or  three  holes,  and  ia 
then  surrounded  by  painted  canvass. 

In  making  these  cases,  a  very  different  apparatus  is 
required  from  that  used  for  paper-rockets.  A  block, 
or  more,  of  tough  oak  or  elm,  must  be  provided,  in 
which  semicylinders  are  cut,  of  such  sizes  as  to  take 
in  each  diameter  of  rocket  that  ia  to  be  made.  An 
iron  solid  cylinder,  or  rather  a  number  of  these,  of 
diameters  adapted  to  each  scale  of  rocket,  is  the  next 
tool  required  for  making  up  the  cases.  Besides  these 
there  are  required  all  the  tools  of  a  brazier  and  worker 
in  sheet-iron,  such  as  scissars,  hammers,  anvils,  files, 
vices,  drills,  &c. 

The  requisite  dimensions  of  the  rectangle  which 
will  cover  the  iron  cylinder  being  measured,  with  an 
additional  allowance  on  the  largest  side  for  dovetail- 
ing, it  is  to  be  folded  over  the  mandril  or  centrei  so  as 
to  overlap  at  the  joint,  and  then  wrought  with  the 
hammers  on  the  grooved  block  till  it  fits  as  olose  as 
possible  in  every  part  except  the  intended  joint. 
Having  done  this,  the  dovetails  are  then  to  be  cut  out 
by  means  of  the  cold  chisel  and  file,  and*  then  the 
whole  is  to  be  put  together,  and  closely  fitted  all  round 
the  mandril.  When  this  is  done,  it  is  to  be  well 
wrought  with  the  hammer,  till  the  mandril  will  slip 
in  and  out  with  equal  ease  in  all  parts.  Four  rings, 
or  hoops  of  iron,  must  then  be  driven  on  the  case,  thus 
far  finished,  to  prevent  it  from  starting,  besides  which 
an  iron  wire  may  be  wound  round  it.  It  is  then 
ready  for  brazing  and  must  be  carefully*  brazed  along 
the  whole  joint  in  the  usual  way. 

After  this  it  must  again  be  put  upon  die  mandril, 
and  dressed  in  the  block  till- the  former  slips  easily 
in  and  out,  and  till  the  surface  is  uniformly  smooth 
and  even.  If  any  holes  or  defects  are  now  discovered 
in  the  brazing,  they  must  be  repaired.  The  cup  for 
the  vent-hole,  which  has  previously  been  hollowed  to 
the  proper  shape  for  fitting  upon  the  nipple  of  the 
mould,  must  now  be  bored  to  the  proper  dimensions ; 
taking  care  that  it  lies  equally  round  the  axis  of  the 
rocket.  For  this  purpose  it  must  be  perfectly  centred 
in  a  lathe. 

-     The  case  must  next  be  lined  with  cartridge  paper. 
For  this  purpose  the  mandril  is  first  soaped,  and  the 
paper  is  rolled  and  pasted  over  very  slightly,  so  as  just- 
to  hold  upon  it.    The  outside  ia  then,  covered  with 
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Pyrotech.  u8e(]  on  water,  by  means  of*  proper  floats.  It  only  re- 
^  py'  m_r  mains,  therefore,  to  add  a  few  words  respecting  those 
y  *""r  transparent  figures  for  the  water,  which  are  recom- 
mended in  the  books  of  pyrotech ny. 

In  this  manner  it  has  been  attempted  to  represent 
water  fowl,  ships,  and  other  more  complicated  figures ; 
such  as  chariots  with  tritons  and  dolphins,  and  similar 
heathen  devices.  Such  figures  as  this  are,  however, 
rather  the  business  of  the  artist  who  constructs  machi- 
nery for  the  theatres  ;  and  we  shall,  therefore,  forbear 
to  give  any  directions  concerning  them.  They  do  not 
admit  of  much  fire ;  and,  generally  speaking,  their  ef- 
fects are  very  poor,  when  compared  with  the  trouble  and 
expence  with  which  they  are  attended.  An  artist  will, 
at  any  rate,  find  no  difficulty  in  arranging  in  them  such 
fireworks  as  they  are  capable  of  bearing :  and  it  roust 
also  be  left  to  his  own  judgment  to  place  the  communi- 
cations in  such  a  manner  as  shall  best  insure  their  pro- 
per performance. 

In  terminating  this  part  of  the  subject,  although 
somewhat  out  of  place,  we  shall  also  point  out  the  faci- 
lity with  which  a  paper  kite  may  be  converted  into  a 
firework,  by  disposing  lights  upon  it,  and  setting  these 
on  fire  when  it  is  in  the  air,  by  means  of  a  line  rocket 
on  its  string.  But  a  strong  breeze  of  wind  is  necessary 
for  this  purpose,  while  it  is  also  only  applicable  to  ob- 
jects of  private  amusement 

TIu  Chinese  Drum. 

The  Chi-  This  very  entertaining  and  delicate  firework  is  pecu- 
late drum,  liar  to  the  Chinese,  and  is  described  in  terms  of  no  small 
Plate  admiration,  and  of  something  like  wonder,  in  Sir 
i^ccclxxv.  QeoTge  Staunton's  narrative.     No  account  of  its  Con- 
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struction  has  yet  been  published,  and  as  we  have  both 
dissected  and  imitated  it,  we  are  able  to  gratify  the  cu- 
riosity both  of  our  readers  and  of  the  pyrotechnists.  It 
will  be  necessary  to  consult  the  plate  on  this  subject, 
as  the  description  could  not  be  rendered  intelligible 
without  that  assistance. 

In  its  external  appearance,  this  machine  resembles  a 
drum,  or  a  cylindrical  bandbox,  and  is  generally  orna- 
mented with  paintings  of  various  kinds,  so  as  to  give 
it  a  pleasing  appearance.  When  it  is  to  be  fired,  it  is 
suspended  from  a  proper  stand,  at  a  height  of  12  or  15 
feet,  by  means  of  a  loop  at  the  top,  and  is  fired  by 
means  of  a  match  at  the  lower  end.  Immediately  there 
drops  out  below  a  transparent  piece,  accompanied  by  a 
firework  of  some  kind,  which,  after  it  is  burnt  out,  falls 
to  the  ground,  and  is  succeeded  by  another  object,  but 
of  a  different  nature,  and  so  on  in  succession,  until  the 
'whole  is  expended.  The  number  or  succession  of  these 
mutations  may  be  unlimited,  as  it  is  quite  as  easy  to 
insure  the  proper  burning  of  a  hundred  as  of  two;  but 
it  is  generally  confined  to  ten  or  twelve. 

These  objects  consist  of  castles,  ships,  lanterns,  or 
other  devices,  which  vary  according  to  the  fancy  of  the 
artist,  and  which  we  must  leave,  in  a  great  measure, 
to  the  discretion  of  our  own  pyrotechnists,  as  we  can 
only  describe  enough  of  them  to  convey  an  idea  of  the 
general  principle.  The  effects  are  easily  apprehended. 
If  it  be  a  lantern,  for  example,  that  first  comes  down, 
it  is  painted  in  transparency,  with  figures  of  men  or 
animals,  or  with  fruit  or  flowers,  or  with  architectural 
patterns,  or  with  any  other  objects  according  to  the 
fancy  of  the  operator.  The  colouring  may  also  be  va- 
ried ;  so  that  If  there  are  two  or  more  lanterns  employ- 
ed in  one  drum,  they  may  be  as  different  from  each 
other  as  possible.    They  may  in  the  same  way  vary  in 


shape,  so  as  to  represent  cylinders,  ot  globes,  or  cooes,  Pr 
or  pyramids,  or  other  figures,  so  as  to  produce  an  infi- 
nite variety.    At  the  moment  that  such  a  lantern,  if  * 
that  be  the  object,  falls  down,  it  is  illuminated  within^ 
by  means  of  a  speckie,  or  illumination  light;  and  ai  v 
the  colours  of  these  may  be  varied,  so  the  appearances 
of  the  firework  are.     There  may  further  be  two  lights 
of  different  colours,  the  one  to  succeed  the  other,  so 
that  the  varieties,  of  which  the  lantern  alone  is  suscep- 
tible,  are  very  great,  even  in  its  simplest  form. 

But  it  may  also  be  further  modified,  by  introducing 
fires  of  different  kinds  round  its  lower  margin,  such  u 
small  gerhes,  or  spur  lights,  or  crackers,  or  serpents,  or 
wheels.  These  are  managed  further  in  various  ways, 
so  as  to  fire  in  different  successions  ;  all  of  these  being 
regulated  by  the  general  methods  which  we  shall  pre- 
sently  describe.  In  these  several  ways  then,  ana  by 
variously  combining  them,  the  number  of  appearances 
that  the  lantern  may  display  is  such,  as,  in  the  hands 
of  an  ingenious  artist,  to  produce  as  much  variety  «s 
can  be  desired. 

Supposing  now  that  this  first  figure,  consisting  thus 
of  a  lantern,  is  expended,  as  soon  as  it  falls  to  the 
ground,  perhaps  two  ships  descend  from  the  dram. 
These  may  also  be  varied  in  many  ways,  as  to  their 
forms  and  colours,  and  they  are  so  managed  as  to  en- 
gage each  other.  These  also  are  made  of  transparent 
painted  paper,  properly  supported,  like  the  lantern,  by 
a  wooden  framework.  The  guns  consist  of  small 
crackers,  disposed  on  the  gunwales  ;  and  they  may  be 
further  varied  by  carrying  lights  in  the  tops,  or  wheels 
at  their  sides  or  sterns,  or  by  discharges  of  sky-rockets, 
which,  for  this  purpose,  are  nftade  no  larger  than  the 
smallest  goose  quill.  The  form  and  the  smoke  of  our 
own  steam-boats  might  very  appropriately  be  intro- 
duced in  this  manner.  Single  ships  are  also  made  use 
of,  and  then  they  are  decorated  with  flags,  illuminated 
with  lights,  and  provided  with  rockets,  wheels,  crackers, 
and  other  emblems  of  rejoicing. 

The  next  mutation  may  be  a  castle,  and  this  also  ad- 
mits of  much  variety.  It  may  be  painted  and  lighted 
in  various  ways,  and  further  provided  with  any  of  the 
different  fireworks  already  mentioned.  Or  two  castles 
may  be  made  to  engage  each  other,  or  else  a  ship  rosy 
engage  with  a  castle;  all  of  these  being  conducted 
exactly  on  the  same  principles,  and  varied  according  to 
the  taste  and  ingenuity  of  the  artist.  An  illuminated 
pagoda  offers  another  mode  of  mutation,  aa  do  houses, 
temples,  and  various  objects  which  we  need  not 
enumerate.  Animals  may  also  be  introduced.  Thus, 
dragons  or  griffins  may  be  caused  to  engage  each  other 
with  fire, t  as  may  enchanters  and  fiery  chariots;  bat 
we  need  not  describe  more  of  the  figures  and  mutations 
that  may  be  introduced  into  this  very  amusing  fire- 
work.  We  will,  therefore,  proceed  to  describe  the  con- 
struction, as  far  as  it  can  be  rendered  intelligible  with- 
out actually  examining  the  machine  itself. 

To  make  the  case  or  including  cylinder,  as  many 
hoops  of  ash  or  cane  are  required  aa  there  are  mutations 
intended,  and  one  more.  The  diameter  of  these  de- 
pends on  the  intended  size  of  the  firework.  It  cannot 
conveniently  be  less  than  a  foot  and  a  half,  and  does 
not  commonly  exceed  three.  As  it  is  difficult  for  aa 
unpractised  hand  to  succeed  in  making  this  machine 
on  a  small  scale,  it  will  be  found  convenient  to  adopt 
the  larger  sizes. 

Supposing  now  that  six  mutations  are  required*  the 
total  length  of  the  case  or  drum  must  be  three  feet,  or 
somewhat  more,  if  the  diameter  exceeds  two  feet.   Ad 
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inexpert  artist  will  find  it  convenient  to  take  plenty  of  taste.    It  is  now  necessary  to  describe  the  fireworks,  P/rotech- 
room  in  this  direction,  to  enable  him  the  easier  to  pack    and  the  method  of  attaching  and  disposing  them  about       »y- 


away  his  mutations;  an  expert  Chinese  will  place  in  a    the  transparencies. 

depth  of  three  indies  what  an  English  workman  could        All  those  figures  that  are  large  enough  to  contain  £h,neMS 

not  crowd  into  six.    Seven  hoops  will  be  required  for    one  in  their  cavity,  without  risk  of  taking  fire,  are  to 


six  mutations,  that  there  may  be  six  intervals,  and  they  be  provided  with  an  internal  illumination  light  or 

ire  then  to  be  framed  into  a  cylinder,  by  means  of  speckie,  which  is  to  be  properly  fixed  on  the  middle 

three  flat  uprights  of  similar  light  materials.    A  cross  of  the  bottom  frame.    Ships,  ana  such  like  objects,  do 

of  the  same  description  is  to  be  made  on  the  top  of  the  not  admit  of  this  ornament.     These  fires  are  made 

cylinder  for  supporting  the  mutations,  and  for  fixing  according  to  the  compositions  described  in  another 

the  loop  by  which  the  drum  is  to  hang  when  fired,  part  of  this  article,  and  which  we  need  not  therefore 

Six  inches  or  eight,  if  this  firework  is  of  a  large  size,  repeat ;  and  they  may  be  varied  by  using  different 

will  thus  be  left  between  each  of  the  hoops.    The  coloured  lights,  either  in  the  same  piece  in  succession, 

whole  of  this  frame- work  may  be  fastened  by  means  or  in  the  different  pieces.    Before  these  are  fixed  in 

of  string  covered  with  a  little  glue.    The  case  is  then  their  places,  they  must  be  primed  and  furnished  with 

ready  to  receive  its  charge,  as  it  cannot  be  covered  a  bit  of  quick  match,  and  they  are  then  ready  to  be 

with  paper  till  that  is  arranged,  and  all  the  primings  introduced  into  the  line  of  the  communicating  fire. 

snd  conductors  fixed.    But  as  we  need  not  recur  to  The  wheels  used  for  this  purpose  cannot  well  be 

the  case  again,  we  shall  here  finish  its  description  by  made  in  the  spiral  form,  as  these  occupy  too  much 

saying,  that  when  the  whole  of  the  mutations  have  room.    They  are  single  case  wheels,  perforated  in  the 

been  introduced  and  arranged,  it  is  to  be  covered  with  middle,  and  bored  with  two  lateral  opposed  holes  at 

itout  cartridge  paper,  sufficiently  strong  to  prevent  ac-  the  extremities ;   but  as  the  method  of  making  these 

cidents,  all  over,  which  may  then  be  further  covered  has  also  been  described  elsewhere,  we  need  not  repeat 

with  white  paper  and  painted ;    or  otherwise  orna-  it.     These  wheels  may  be  introduced  in  various  ways, 

mented  in  any  other  manner  that  the  artht  may  think  according  to  the  taste  of  the  artist ;  and,  for  example, 

proper.  if  the  object  be  a  lantern,  one  may  be  fixed  on  each 

The  mode  of  making  the  mutations  or  transparent  side  of  the  bottom  frame.    The  pin  which  carries  them 

pieces  is  as  follows :  and  we  will  first  take  the  simplest  is  firmly  fastened  into  that  part,  and  then  they  are 

case,  that  of  a  square  lantern.    Two  squares  of  light  laid  parallel  to  it,  and  secured  by  two  slips  of  very 

wood,  but  strong,  are  framed  for  the  top  and  bottom,  slight  paper.      These  also  must  be  properly  primed 

in  a  firm  manner,  with  glue ;  and  these,  particularly  with  quick  match,  well  secured,  before  any  thing  fur- 

the  bottom  one,  must  have  aubstance  enough  to  bear  ther  ib  done. 

the  pins  for  supporting' wheels.    They  are  connected  Rows  of  crackers,  made  in  the  manner  of  the  Chi- 

at  the  corners  by  strings,  of  the  requisite  length,  se>  as  nese  crackers  elsewhere  described,  are  fixed,  by  means 

to  form  a  skeleton,  and  there  is  further  a  diagonal  piece  of  a  bit  of  string  or  pasted  paper,  wherever  they  may 

of  wood,  or  a  cross,  as  may  be  preferred,  to  be  placed  be  required.    If  in  a  ship,  they  are  disposed  round  the 

in  the  top  and  bottom  ;  the  upper  one  to  support  the  gunwale;  if  in  a  castle,  in  the  loop-holes,  or  on  the 

connecting  string  by  which  the  lantern  hangs,  and  the  battlements,  and  so  on.     Where  dragons  are  to  be 

lower  to  carry  the  illumination  lights.     The  lantern  is  used,  a  large  cracker  may  be  inclosed  within  the  body, 

not  to  be  finished  till  all  the  fireworks  are  settled  and  which  is  to  be  fired  last  of  all.     Serpents  may  be  dis- 

fixed  ready  for  firing,  in  the  manner  we  shall  presently  posed  in  similar  ways,  but  their  heads  must  always  be 

describe ;  after  which  it  is  to  be  covered  with  trans-  so  directed  that  they  may  fly  downwards,  or  out  of  the 

parent  paper,  painted  with  dark  colours,  or  with  white  case,  as  they  might  otherwise  get  entangled  in  it  above, 

paper,  painted  in  transparent  colours,  such  as  those  and  fire  some  of  the  movements  before  their  time. 

used  for  window  blinds.    This  covering  must  be  so  This  is  an  accident  cautiously  to  be  avoided  through* 

thin  as  to  allow  the  lantern  to  be  pressed  up,  at  least  out  the  whole  construction  ot  the  machine,  as  it  would 

as  close  as  the  space  which  it  is  to  occupy  in  the  entirely  ruin  the    performance  and  spoil  the  effect. 

drum.  All  these,  like  the  former,  must  be  primed  before  they 

Towers,  ca6tles,  ships,  pagodas,  &c.  are  all  made  on  are  first  fixed,  as  this  is  not  so.  easily  done  afterwards, 
the  same  principles ;  and  as  we  could  not  detail  their  The  only  other  fires  that  can  be  introduced,  are 
construction  to  any  useful  purpose,  they  must  be  left  small  gerbes,  or  spur  lights ;  and  these,  like  the 
to  the  ingenuity  of  the  artist.  It  is  only  necessary  to  others,  may  be  fixed  in  any  convenient  places ;  al- 
remember,  that  the  transverse  framing  must  always  be  ways  taking  care  that  their  fire  be  directed  outwards, 
sufficiently  strong  to  carry  the  pin's  for  wheels,  or  to  for  the  reason  last  mentioned.  Sky-rockets,  not  ex- 
tupport  rockets,  crackers,  serpents  outside,  and  lights  ceeding  an  inch  in  length,  may  be  fixed  in  some  of  the 
within;  and  that  the  sides  must  be  made  of  strings,  movements.  Their  sticks  are  made  of  a  slender  piece 
to  allow  them  to  be  packed  up  within  the  body  of  the  of  slit  bamboo;  but  they  roust  be  so  disposed  outward 
case.  The  wooden  part  of  a  ship  may  be  the  gunwale  when  the  mutation  piece  falls,  that  they  may  fly  off 
and  the  keel ;  or  if  these  are  made  narrow,  they  may  clear  of  the  drum.  An  ingenious  artist  will  easily  find 
be  fully  framed  with  their  masts,  and  the  .necessary  the  means  of  managing  this  without  any  particular  di- 
gging, and  laid  on  their  sides  in  the  case.     The  rections. 

same  practice  may  be  adopted  for  dragons  and  such  Supposing  now  all  the  pieces  to  be  framed  and  pro* 
like  objects ;  and,  when  necessary,  a  little  more  room  vided  with  their  several  fires  ready  primed,  a  stout 
may  be  allowed  between  the  hoops  for  this  class  of  string  is  to  be  hung  up  to  the  ceiling  of  the  artificer's 
transparencies.  We  need  say  nothing  more  on  the  room.  From  the  top  downwards  a  mark  is  made, 
method  of  painting  and  ornamenting  all  these  figures  as  long  as  the  drum,  and  about  a  foot  or  a  foot  and  a 
or  mutations.  The  general  principle  is  the  same  in  half,  or  even  two  feet  or  more,  according  as  the  ope- 
all;  louse  brilliant  and  transparent  colouring,  while  rator  may  wish  the  piece  to  descend  more  or  less 
in  all  other  points  the  artist  is  free  to  follow  nis  own  below  it  when  it  is  lighted*    The  last  or  uppermost 
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QUADRANT. 


Fig.  3. 


Quadrant,    gether,  is  two  inches  and  two-tenths,  the  brass  limb 

—  t  ■— "    being  an  inch  and  two-tenths  more  remote  from  the 

Platb         centre  than  the  iron  one.    In  order  to  reduce  the  limb 

cccclxxvl  to  a  truc  pjJ||M>  ^  quadrant  abdo.  Fig.  S.  was  placed 

firmly  on  a  level  plane  with  its  brass  limb  upwards. 
To  a  vertical  axis  /  m,  pointing  to  the  centre  o,  was 
fixed  an  iron  arm  mn,  carrying  an  iron  scraper  p,  which, 
when  turned  round  the  axis  /m,  scraped  the  brass 
to  a  perfect  plane,  the  edge  of  the  scraper  being  cor- 
rectly perpendicular  to  the  axis  of  motion. 

Two  arches  were  struck  upon  a  brass  limb,  one  with 
a  radius  of  96.85  inches,  and  the  other  with  a  radius  of 
05.8  inches. 

The  outward  arch  is  divided  into  ninety-six  equal 
parts  each,  which  are  again  divided  into  sixteen  equal 
parts,  and  the  inner  arch  is  divided  into  degrees  and 
twelfth  parts  of  a  degree.*    • 

The  beam  of  the  compass,  by  which  these  arches 
were  struck,  was  prevented  from  bending  by  several 
braces,  and  when  an  arch  was  struck,  60  degrees  of  it 
was  determined  by  placing  one  point  of  the  compass  at 
a,  and  making  a  stroke  with  the  other  at  b.  The  arch 
a  b  was  then  bisected  in  c,  by  drawing  two  small  arches 
upon  a  and  b  as  centres,  and  with  such  a  radius,  as  to 
cross  the  arch  a  c  bin  two  points,  as  near  together  as 
possible  without  touching.  The  small  interval  between 
these  points  was  then  bisected  at  c  by  the  estimation  of 
the  eye,  aided  by  a  magnifier.  After  this,  the  intervals 
a  c  or  cb  was  taken  with  the  beam  compass,  and  trans- 
ferred from  b  to  d,  which  determined  the  length  of  the 
quadrantal  arch  ad.  Each  of  the  three  arches  being 
bisected  in  the  same  manner,  the  quadrant  was  divided 
into  six  equal  parts,  containing  fifteen  degrees  each, 
and  every  one  of  these  was  divided  into  three  equal 
parts,  in  the  following  manner.  To  avoid  making  any 
superfluous  points  in  the  quadrantal  arch,  with  its  ra- 
dius unaltered,  but  upon  any  other  centre  there  was 
struck  a  faint  arch,  upon  which  the  chord  of  fifteen  de- 

Srees,  already  found,  was  transferred  from  the  qua- 
rantal  arch,  and  the  third  part  of  fifteen  degrees  being 
determined  by  trials  on  the  faint  arch,  was  transferred 
back  again  upon  the  quadrantal  arch,  which  was  thus 
divided  into  eighteen  equal  parts,  containing  five  de- 
grees each,*  and  .the  fifth  part  of  these  was  found  by 
trials  as  before,  in  dividing  a  separate  arch,  drawn  up- 
on a  new  centre,  for  this  purpose  only,  the  subdivi- 
sions of  the  degrees  into  twelve  equal  parts  were  made 
by  bisections  and  trisections  as  before,  so  that  the  whole 
quadrant  was  thus  divided  without  using  any  superflu- 
ous point. 

The  outward  arch  of  the  quadrant  was  divided  by 
bisections  into  ninety-six  equal  parts,  till  sixty  degrees 
or  two-thirds  of  the  quadrant  became  divided  into  six- 
ty-four, and  the  other  third  into  thirtyrtwo  equal  parts, 
making  in  the  whole  ninety-six.  Every  one  of  these 
was  likewise  divided  into  sixteen  equal  parts  by  con- 
tinued bisections.  These  two  sorts  of  divisions  form  a 
check  upon  each  other,  'being  in  reality  two  different 
quadrants;  and  the  divisions  of  the  one  being  reduced 
to  those  of  the  other  by  a  table.  (See  Astbonomy, 
Vol.  II.  p.  724.)  They  never  differed  above  five  or 
six  seconds  in  any  part  of  the  limb,  the  preference 
being  always  given  to  the  bisected  divisions,  as  having 
been  determined  by  a  simple  operation. 

As  the  divisions  now  made  were  only  fine  points  on 
the  arch  a  d,  it  was  necessary  to  draw  lipes  through 
each  of  them.  But  as  it  was  both  difficult  and  tedious 
to  draw  lines  exactly  through  every  point  by  the  edge 


of  a  ruler,  the  following  method  was  adopted :— In  or- 
der to  divide  any  other  concentric  arch  fh  t  by  crou 
strokes  into  parts  similar  to  those  in  the  given  area 
acge  bd,  take  a  small  beam  compass,  and  having  fix. 
ed  its  points  at  any  convenient  interval,  upon  the 
centres  e,  g,  being  the  given  points  of  the  divided 
arch,  strike  the  small  archenfi,  h  k,  &c  cutting  the  wv 
divided  arch  in  f,  A,  then  will  the  intercepted  arches 
tafh  be  similar  to  the  arches  eg;  that  i$,  they  will  sub- 
tend the  Same  angles  at  their  common  centre  o.  For 
joining  ef,  g  h,  and  also  of  oh,oe,og,  the  triangle! 
e ofg  o  h  will  be  similar  and  equal  to  each  other ;  every 
side  in  the  one  being  respectively  equal  to  every  tide 
in  the  other.  Taking  away,  therefore,  the  common 
angle  eoh  from  the  equal  angles  eofgoh,  the  re- 
maining angles  e  og,  fo  h  will  also  be  equal.  If  the 
triangles  efo,  g  h  o  be  right  angled  at/  and  A,  the  di- 
viding strokes/*,  hk,  &c.  will  cut  the  quadrantal  arch 
fh  tf  at  right  angles  also  at/  and  h. 

In  Fig.  4.  abed  represents  a  square  piece  of  brass  F| 
(with  several  steady  pins  in  it)  screwed  to  the  flst 
bars  at  the  centre  of  the  quadrant,  the  screw  holes  be- 
ing so  large  as  not  to  touch  the  screws;  and  klmn 
represents  a  thick  circular  plate  of  brass,  with  a  hollow 
pipe/g  fixed  perpendicular  to  the  middle  of  it    This 
plate  was  turned  exactly  circular  in  a  lathe  upon  a 
brass  arbor  oi,  turned  tapering,  and  a  little  hollow  in 
the  middle,  so  as  to  fit  the  cavity  of  the  pipe  fgt  tad 
to  bear  against  it  chiefly  at  both  ends.    When  the  boU  / 
low  pipe  fg  is  put  through  the  holes  (exactly  fitted 
for  it)  in  the  middle  of  the  square  a  bed,  the  brats 
circle  klmn  is  fixed  to  the  plane  of  the  square  a  b,c  d, 
with  screws  and  steady  pins;    The  point  o  in  the  pole 
of  the  arbor  o  i  is  not  only  the  centre  of  the  circular 
neck  klmn,  about  which  the  telescope  must  turn,  but 
also  the  very  centre  upon  which  the  divided  arches 
were  struck  upon  the  limb  of  the  quadrant.     The  end 
of  the  telescope  which  holds  the  object  glass  lies  across 
one  end  of  an  oblong  plate  of  brass  s  i,  at  right  angles 
to  its  sides,  and  is  fixed  to  the  plate  by  a  brace  capable 
of  being  widened  and  narrowed  with  a  screw.    Near 
the  other  end  of  the  plate  s  t,  there  is  a  round  hole  lined 
with  a  steel  collar  p  q  r,  to  be  put  over  the  brass  neck 
klmn,  and  to  turn  round  upon  it.    The  section  of 
this  collar,  taken  at  right  angles  to  its  plane,  is  shown 
at  a,  the  broader  of  the  two  rings  being  under  the  plate 
st,  and  contiguous  to  the  square  plate  abed.    Over 
this  neck  and  collar  there  is  fixed  a  brass  spring  shows 
at  v,  and  screwed  to  the  neck  klmn,  to  keep  the  collar 
from  slipping  from  it ;  and  over  all  these  is  screwed  a 
cap,  shown  at  x,  to  cover  the  centre  work,  and  to  keep 
off  the  dust,  which  is  also  prevented  from  eoming  be- 
tween the  plates  abed  and  s  t  to  the  neck  and  collar, 
by  means  of  a  brass  hoop  surrounding  the  broad  rim 
or  base  of  the  collar  p  r,  and  screwed  to  the  backside 
of  the  plate  si;  which  hoop  is  received  into  a  circu- 
lar groove  1,  2,  S,  4,  formed  in  the  square  plate  with* 
out  touching  any  part  of  it. 

The  superiority  of  this  centre  work  consists  in  pre- 
serving the  place  of  the  central  point  of  the  quadrantal 
arch  in  the  pole  of  the  arbor  o  i.  For  whenever  an 
unsteady  motion  of  the  telescope  round  the  centre  of 
the  quadrant  shall  arise  from  the  wearing  of  the  neck 
plate  klmn,  a  new  neck  plate  and  pipe  may  be  cast, 
well  hammered,  and  turned  upon  the  poles  of  the 
same  arbor  o  i,  to  fit  the  hole  and  collar,  and  then  it 
will  move  the  telescope  round  the  centre  of  the  limb 
as  correctly  as  when  it  was  new. 


*  A  part  of  this  process  of  dividing  the  limb  has  already  been  given  under  Ghaduatiox  ;  but  we  have  repeated  k  here,  Ja  eraar 
Chat  the  complete  description  of  this  quadrant  may  be  read  at  once. 
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We  have  represented  in  Fig.  5.  the  quadrant  fixed  Through  a  small  plate  fixed  to  one  side  of  a  collar,  em*  Quadrant, 

to  the  eastern  side  of  a  freestone  wall,  built  on  pur-  bracing  this  lower  end  of  the  telescope,  there  passes  a  VvaV 

j  pose  in  the  plane  of  the  meridian:     The  whole  weight  screw-pin  at  g,  parallel  to  the  telescope  ;  which  piri 

'  of  the  quadrant  is  sustained  by  two  strong  iron  pins  being  screwed  into  the  cap  at  the  end  of  the  slips,  keeps 

fixed  to  the  wall,  as  afterwards  described,  and  pro-  Op  the  telescope  tight  against  the  centre  work.    The 

jecting  through  two  holes,  made  in  two  square  plates  slips  are  strengthened  by  five  or  six  cross  braces  of  the 

of  iron  rivetted  to  the  quadrant  at  a  and  b  in  Fig.  1.  same  wood,  as  represented  in  the  figure.    To  the  other 

The  pin  at  a,  whteh  bears  the  greater  part  of  the  end  of  the  axis  a  b,  another  arm  h  i  is  fixed  parallel  to 

weight,  is  immoveably  fixed  in  the  wall,  but  the  pin  the  telescope,  and  in  a  contrary  direction,  carrying  a 

at  b  can  be  screwed  up  or  down  by  a  strong  screw  weight  t  to  counterpoise  the  weight  of  the  telescope, 

in  order  to  bring  one  side  of  the  quadrant  to  a  hori-  and  make  it  rest  in  any  position.    And  for  greater  ease 

sontal,  and  the  other  to  a  vertical  position.  and  freedom  of  its  motion,  two  small  brass  rollers  are 

Fig.  6.  shows  the  method  in  which  the  pin  b  is  moved,  fixed  to  each  side  of  it,  at  k  and  /,  which  are  held  tight 

An  oblong  plate  of  iron  /  m  n  o  is  let  into  the  freestone  'to  the  plane  of  the  limb  by  a  plate  springing  against 

wall,  and  fastened  to  it  by  bolts  of  iron,  which  pass  its  backside,  which  plate  has  also  a  roller  8t  each  end 

through  the  wall,  and  through  another  plate  let  into  of  it 

the  opposite  side  of  it,  the  bottom  of  each  plate  being        When  the  telescope  is  pretty  nearly  directed  to  an 

bent  square  and  bedded  in  the  stone.  The  heads  of  four  object  whose  altitude  is  to  be  taken,  a  plate  in  n,  which 

iron  screws  are  shown  at  e,f,  g,  h,  having  the  shanks  is  carried  by  the  telescope  along  the  limb  and  lies  across 

going  through  four  long  slits  made  in  another  iron  it,  may  be  fixed  to  it  by  a  screw,  not  here  represented: 

plate,  shown  by  the  smaller  parallelogram,  and  screw-  Then  by  twisting  the  head  o  of  a  long  screw  op,  which 

ed  into  the  fixed  plate  Imno.    The  moveable  pin  b  c  is  parallel  to  the  limb,  and  which  works  through  a  fe- 

w  fixed  to  the  lesser  plate,  which  is  raised  or  depressed  male  screw  annexed  to  the  plate  tn  n,  and  whose  neck 

bj  means  of  a  long  screw  ki  working  against  the  bot-  at  p  turns  round  in  a  collar  annexed  to  the  telescope ; 

torn  of  the  pin  be  at  d,  being  turned  round  in  a  strong  a  very  gradual  motion  is  given  to  the  telescope  for 

concave  screw  fixed  to  the  bottom  of  the  larger  plate  bringing  the  cross  hairs  exactly  to  cover  the  object 
at  pq.    The  key  for  turning  the  long  screw  ki  is  a        To  avoid  the  trouble  of  subdividing  the  quadrantal 

sector  of  a  circular  plate  shown  at  rst,  the  square  hole  arch  into  smaller  parts,  the  telescope  carries  a  small 

in  its  centre  t  being  put  upon  the  shank  k.   The  radius  brass  plate,  which  slides  upon  the  limb,  and  is  called  a 

of  the  key  is  just  so  big  as  to  move  in  the  space  be-  Nonius,  from  the  name  of  its  inventor.  To  understand 

tween  the  wall  and  the  bars  of  the  quadrant,  and  a  the  reason  and  use  of  this  plate,  it  is  convenient  to 

chisel  v  is  inserted  into  the  teeth,  upon  the  arch  of  the  premise  the  following  theorem :— If  a  line  af  be  dfc- 

key,  to  increase  the  power  of  moving  it  vided  into  any  number  of  equal  parts,  ab,  be,  cd,  de, 

The  plane  of  the  quadrant  is  fixed  to  the  wall,  and  and  an  equal  line  «  i  be  divided  into  other  equal  parts, 
sdjusted  in  any  position  by  nearly  the  same  number  *£,  /8y,  y),  it,  whose  number  is  one  less  than  the 
of  holdfasts  aa  there  are  little  squares  round  about  the  number  of  parts  in  af;  then  «  A,  «  y,  «  fl,  « i,  will  ex- 
quadrant,  as  in  Fig.  2.  Each  holdfast  consists  of  two  ceed  ab,  ac,  ad,  ae,  respectively,  by  one,  two,  three; 
separate  parts,  one  of  which  is  fixed  to  the  wall,  and  four  parts  of  a  b,  whose  denominator  is  the  number  of 
the  other  to  the  quadrant  parts  in  a  e,  or  in  *  i.    For,  let  the  lines  af,  *  i,  be 

A  transverse  section  of  the  wall  a  b  is  shown  in  Fig.  7.  coincident  at  both  ends,  and  since  any  equimultiples  of 

where  c,  c,  &c.  are  the  holdfasts.  Between  the  Chops  of  two  quantities,  a  b,  «/8,  are  in  the  same  ratio  as  thd 

each,  shown  at  de,  there  passes  one  end  of  a  small  quantities  themselves,  (Euclid,  v.  15,)  it  will  be  as  ab: 

brass  plate,  having  its  plane  parallel  to  that  of  the  *fl=zac :  *y—ad :  *2=zac :  «i,  or  af  and  disjbintly  as 

qfoadrant,  the  other  end  being  bent  to  a  right  angle;  ab  :  bflzzac  :  cyzzad  :  dizz'ae :  ei,  or  ef.    The  conse- 

and  rivetted  to  the  perpendicular  bars  of  the  quadrant,  quents  b  fi,  c  y,  d  i,  e  i,  are  therefore  in  the  same  artth- 

£ach  plate  is,  besides,  pinched  by  two  opposite  screws  metical  progression  aa  the  antecedents  ab,  ac,  ad,  a e, 

rs,  which  work  through  the  chops  de,  made  pretty  and  the  first  of  the  consequents  bfi;  is  the  same  part  of 

wide  for  the  purpose  of  adjusting  the  position  of  the  its  antecedent  a  b,  as  the  last  consequent  efis  of  its 

plane  of  the  quadrant.     Another  use  of  the  screwd  antecedent  a  e,  or  aa  «£  is  of  *•,  the  number  of  parts  in 

in  the  chops  was,  in  the  event  of  the  wall  or  quadrant  a  e  and  « •  being  equal  by  the  first  supposition.    And  it 

swelling  or  shrinking,  so  to  alter  their  proportions  that  is  manifest,  that  any  two  equal  and  coincident  arches 

the  brass  plates  might  slide  without  distending  the  of  a  circle  have  the  same  property. 

instrument    As  lead  is  apt  to  yield,  the  holdfasts  are  '    The  upper  arch  AB,  Fig.  9,  represents  a  degree  di«  Fig.  9. 
fastened  in  the  wall  with  a  composition  of  stone,  dust,  vided  into  12  equal  parts,  each  containing  five  mi- 
pitch,  and  brimstone,  or  rosin  such  as  stonecutters  use  nutes ;  and  the  under  arch,  CD,  a  96th  part  of  the 
for  cementing  broken  stones.  quadrant  divided  into  16  equal  parts;  and  EF,  the 

The  next  point  of  importance  is  to  balance  the  tele-  Nonius  or  subdividing  plate  fixed  to  the  telescope,  and 
•cope,  so  that  it  may  have  a  free  and  easy  motion  round  sliding  with  it  in  the  space  between  the  arches  AB  and 
the  centre  of  the  quadrant.  This  is  done  by  the  me-  CD.  Both  these  divisions  are  numbered  from  left  to 
thod  shown  in  Fig.  5,  where  a  b  is  an  iron  axis  laid  right,  commencing  from  the  intersection  of  the  vertical 
across  the  top  of  the  wall,  having  two  brass  plates  fixed  radius,  in  order  to  measure  the  distances  of  objects  from 
perpendicular  to  the  ends  of  it,  with  notches  or  holes  the  zenith  ;  but  the  parts  on  the  Nonius,  are  number* 
cut  in  them  for  the  axis  to  turn  in,  which  points  to  the  ed  the  contrary  way,  beginning  from  the  line  00,  pro- 
centre  of  the  quadrant  at  right  angles  to  its  plane.  To  duced  through  the  centre  of  the  nuadrant.  In  the  ti- 
the end  of  the  axis  next  the  quadrant,  is  fixed  an  iron  gure  the  Nonius  EF  is  so  situated,  that  the  upper  end 
*nn  c  df  having  two  brass  plates  c  e,  df  almost  per-  v  of  the  index  00  is  not  opposite  to  any  one  line  upon  the 
pendicular  to  it,  and  to  them  are  rivetted  two  slender  adjacent  arch,  but  to  some  point  of  a  12th  part  of  a  de- 
ilipt  of  fir,  whose  other  ends  meet  at  g,  near  the  eye-  gree  intercepted  between  50  and  55  minutes.  To  find 
gut,  being  held  together  in  a  brass  cap  or  socket,  the  excess  above  50,  it  will  be  seen  by  looking  back 
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QyUnnt  from  the  index,  that  a  division  line  of  the  Nonius,  which  o  c.    Then  placing  the  points  if  upon  two  points  ft  n 

V^y^S  lies  between  the  numbers  S  and  4,  is  exactly  opposite  of  an  horizontal  line,  drawn  upon  a  firm  plane,  a  point 

Plate        to  a  division  line  upon  the  adjoining  arch,  w hich  shows  of  a  remote  object  covered  by  the  cross  hairs,  was 

cccclxxvi.  that  3|  minutes  is  to  be  added  to  the  50  minutes.  For  marked.    The  telescope  being  then  turned  half  round, 

F'g-  &        aince  a  degree  is  divided  into  12  equal  parts,  each  con-  its  axis  a  6,  and  the  opposite  points  1 1  of  the  plates  be* 

taining  5  minutes,  and  since  the  length  of  the  Nonius  ing  placed  upon  the  same  points  m  »,  another  point  of 

is  msde  equal  to  11  of  these  parts,  and  divided  into  10  a  remote  object  now  covered  by  the  cross  hairs,  was 

equal  parts,  it  appears  by  the  preceding  Theorem,  in  also  marked ;  and  the  telescope  remaining  fixed,  the 

,        counting  back  again  from  the  coincident  division  lines  cross  hairs  were  moved  in  its  focus,  till  after  several  re* 

to  the  index,  that  the  first  part  of  the  Nonius  exceeds  petitions  of  the  operation,  the  same  point  of  the  object 

the  first  upon  the  limb  by  l-10th  of  this  latter  part,  was  covered  by  them  in  both  positions  of  the  telescope; 

.that  is  by  I -10th  of  5  minutes,  which  is  half  a  minute,  and  then  the  line  of  sight  was  exactly  parallel  to  the 

and  consequently  that  seven  parts  of  the  Nonius,  from  hne  oc,  supposing  the  object  to  be  remote.    But  be- 

the  coincident  division  lines  to  the  index,  exceed  the  cause  smaller  marks  upon  a  nearer  object  are  better 

seven  corresponding  parts  of  Up  arch  by  seven  half  discerned,  the  hairs  were  so  adjusted,  till  in  each  posi- 

minutes  or  8'  30".  tion  of  the  telescope  they  covered  a  separate  mark,  the 

.  %  When  no  one  division  line  upon  the  limb  is  exactly  interval  of  the  marks  being  taken  equal  to  the  diffr- 

opposite  to  a  division  line  upon  the  Nonius,  then  we  rence  of  the  heights  of  the  axis  of  the  telescope  above 

must  look  for  that  single  part  of  the  limb  which  is  so  the  fixe4  line  m  n,  as  near  as  could  be  measured, 

opposed  to  a  single  part  upon  the  Nonius,  as  to  be. ex-  The  object  glass  being  well  centred,  the  line  of 

ceeded  by  it  at  both  ends,  as  shown  in  the  parts  G,  H,  sight  was  first  of  all  made  parallel  to  the  plane  of  the 

Fig.  9*    Then  if  that  part  of  the  Nonius  appears  to  the  quadrant,  as  near  as  it  need  be,  by  the  measures  of 

eye  to  exceed  the  part  of  the,  limb  equally  at  each  end,  the  brass  work  annexed  to  the  telescope ;  and  then 

15"  more  must  be  allowed  than  if  they  bad  coincided  the  plane  described  by  the  line  of  sight,  turned  about 

at  their  ends  next  the  index;  and  according  as  the  ex*  the  centre  of  the  quadrant,  was  brought  into  the 

cess  next  the  index  is  judged  to  be  One-third,  oneTha^f,  plane  of  the .  meridian,  by  observing  whether  the  fix- 

double,  or  treble,  of  the  other  excess,  we  must  allow  ed  stars  passed  over  the  cross  hairs  at  the  same  in- 

7i",  10",  20",  224",  respectively.    For  as  the  sum  of  stant  of  time,  as  they  passed  over  a  meridian  tele- 

the  two  excesses  is  always  the  same,  and  is  equal  to  scope,  adjusted  as  above  described,  and  placed  so  near 

90",  (as  is  obvious  when  one  of  them  is  diminished  to  the  quadrant  that  the  two  observers  would  hear  each 

nothing,)  the  number  of  seconds  to  be  added  will  al-  other  calling  out  at  the  times  of  the  transits.     And 

ways  be  to  30",  as  the  excess  next  the  %  index  is  to  the  by  the  coincidence  of  these  observations  upon  stars 

sum  of  the  two  excesses.                       %  at  various  altitudes,  it  appeared  that  the  plane   of 

'    The  lower  arch  of  the  Nonius  is  divided  into  16  equal  the  quadrant  was  wrought  very  true.    For  it  is  cer- 

parts,  and  is  equal  in  length  to  17  equal  parts  upon  the  tain  that  the  meridian  plane  described  by  the  meridian 

opposite  arch,  and  therefore  will  determine  16th  parts  telescope  as  turning  upon  a  transverse  axis,  must  be 

of  every  one  of  them,  by  the  theorem  and  method  truer  than  that  described  by  the  quadrants!  telescope, 

above  mentioned.  In  Fig.  9,  the  opposite  division  lines  as  guided  by  the  rollers  upon  the  limb. 

of  the  Nonius  and  the  lower  arch  are  supposed  to  coin-  When  the  quadrant  was  thus  reduced  into  the  plane 

fide  at  the  end  of  the  9th  part  upon  the  Nonius,  which  of  the  meridian  by  the  holdfasts  above  described,  that 

allows  that  the  index  cuts  off  9*]6ths  of  the  opposite  radius  of  it  which  terminates  90  degrees,  was  placed 

Eft  of  the  arch.  And  so  the  length  of  the  arch  from  the  exactly  vertical  (by  the  movement  above  mentioned,) 
ginning  of  a  96th  part  of  the  quadrant,  is  thus  denot-  with  a  plumb  line  of  very  fine  silver  wire ;  so  suspend- 
ed 15,9,  the  lower  pointer  being  past  the  15th  stroke,  ed  as  to  play  exactly  over  the  middle  of  the  central 

This  way  of  subdividing  by  a  Nonius,  is  preferable  point  0  (in  the  pole  of  the  arbor  o  i,)  and  also  over  the 
to  the  common  method  of  drawing  diagonals,  both  be*  stroke  at  90  degrees  upon  the  limb  below.  This  posi- 
cause  the  trouble  of  drawing  so  many  diagonals  is  en-  tion  of  the  quadrant  being  once  found,  another  plumb- 
tirely  avoided,  and  also  because  they  cannot  be  drawn  line  was  suspended  by  the  side  of  the  quadrant,  quite 
so  exactly  by  the  edge  of  a  ruler,  as  the  lines  upon  the  clear  of  the  centre  work,  so  as  to  play  exactly  over  the 
Nonius ;  and  lastly,  because  the  intersection  of  these  middle  of  a  fine  point  made  in  the  limb  below,  in  ox- 
diagonals  with  the  index  or  fiducial  edge,  (as  they  call  der  to  examine  afterwards  with  more  expedition,  whe- 
it,)  by  reason  of  the  great  obliquitv  to  each  other,  can-  ther  the  quadrant  has  kept  its  place.  For  this  purpose 
not  be  determined  so  exactly  by  the  eye  as  the  coinci-  an  oblong  piece  of  brass  ab,  laid  flat  upon  the  square 
dence  of  two  division  lines  in  the  Nonius,  and  the  arch,  plate  at  the  centre  of  the  quadrant,  was  gradually  mov- 
which  stand  directly  opposite  to  each  other.  ed  to  the  right  or  left  by  two  screws  c,  d,  working 

The  object-glass  being  firmly  and  permanently  fixed  against  the  ends  of  it :  a  slit  a  b  being  cut  lengthwise 

in  the  telescope,  the  Nonius  plate  c  d,  and  the  collar  through  the  plate  to  slide  along  two  other  screw-pins, 

plate  et,  were  both  screwed  fast  to  the  telescope  when  e,f,  fixed  in  the  bade  plate.    The  wire  of  the  plummet 

taken  off  from  the  quadrant,  and  then  the  line  of  sight  was  hung  by  a  loop  upon  a  pin  g,  and  lay  in  a  rerj 

was  brought  to  be  parallel  to  the  line  c  0,  drawn  through  fine  angular  nick,  filed  in  the  edge  of  a  little  plate  A, 

0  the  centre  of  the  collar  pq  to  c,  the  beginning  of  the  which  projected  a  little  farther  than  the  loop  for  the 

divisions  on  the  Nonius,  in  the  following  manner :  The  wire  to  bear  upon  it.    This  plate  A,  and  the  pin  g, 

lines  sot  and  ecf  being  drawn  upon  these  plates  both  were  both  fixed  to  the  oblong  plate  a  6;  by  whose 

perpendicular  to  oc,  any  distances  ot  and  c/were  ta-  gradual  motion,  above  described,  the  wire  h  i  was 

ken  equal  to  each  other,  on  one  side  of  0  c,  and  any  other  brought  to  play  exactly  over  the  middle  of  the  hole  1 

distances  os  and  ce  (long  enough  to  go  beyond  the  te-  in  the  limb ;  and  then  the  plate  a  b  was  pressed  to  the 

leacope,)  were  also  taken  equal  to  each  other  on  the  op-  quadrant  by  the  screws  ^/.—Smith's  Optics,  Vol  II. 

posite  side  of  oc.  Through  the  four  points  e9  s,  t,f,  the  p.  332-341. 

ends  of  the  two  plates  were  filed  exactly  parallel  to  In  the  year  1753  a  quadrants!  are  of  96*,  with  its 
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subdivisions,  was  inserted  in  this  quadrant  by  Bird,    to  a  degree  on  the  upper  limb  of  the  quadrant,  and  Quadrant, 
between  the  two  original  divided  area,  and  all  the  ob*    turn  the  screw  on  the  bade  side  of  the  limb  forward  or ' 


i- 


gervations  since  made  with  that  instrument  are  referred 

to  this  new  arefa.  r 

&  Description  of  Bird's  Mural  Quadrant. 

The  Mural  Quadrant  of  Mr.  Bird  was  constructed  on 
the  model  of  Graham's,  and  was  made  entirely  of  brass. 
It  was  erected  In  the  time  of  Dr.  Bradley  in  1750*  and 
was  used  by  that  astronomer  and  Dr.  Maskelyne  in  their 
most  valuable  observations.  The  radius  of  that  instru- 
ment is  eight  feet    Near  the  eye-piece  of  the  telescope    the  lens  fall  directly  on  the  slit  in  the"  horizon  vane. 


backward  till  the  hole  in  the  sight  vane,  the  centre  of 
the  glass,  and  the  sunk  spot  in  the  horizon  vane,  all  lie 
in  the  same  straight  line.  In  order  to  take  the  altitude  of 
the  sun  by  that  quadrant,  turn  your  back  to  the  sun, 
and  hold  the  instrument  by  the  radius  AB  with  your* 
right  hand,  till  it  is  in  a  vertical  plane  passing 
through  the  sun,  then  looking  through  the  sight  vane 
and  the  horizon  vane  till  you  see  the  horizon,  move  thai 
quadrantal  arch  upward  with  the 'left  hand,  till  the 
shadow  of  the  sight  vane  or  the  solar  spot  formed  by 


there  is  a  good  micrometer,  for  giving  it  a  alow  mo- 
tion, and  for  measuring  the  number  of  seconds  that 
the  reading  lines  of  the  vernier  want  of  coincidence  in 
any  observation.  Aa  Mr.  Smeaton  recommended,  h6w- 
eter,  the  vernier  is  no  longer  used,  and  the  Jast  5' 
space  in  the  observed  arc  is  subdivided  by  the  screw* 
Mr.  Pond  having  had  reason  for  suspecting  the  aeon 


When,  that  is  done,  the  part  of,  the  quadrant  raised 
above  G  or  S,  according  as  the  solar  spot  or  shade  is 
viewed,  will  be  the  altitude  of  the  sun  required. 


li- 
ft 


vn. 


4.  Description  of  Gunter's  Quadrant, 

„  This  quadrant,  invented  by  Edmund  Gunter,  Profes-  Deaerip- 

racy  of  the  total  arc  of  the  quadrant,  Mr.  Troughton  ex*    10T  0f  Astronomy  in  Gresham  College,  has  been  in  use  "on  of 
trained  it  by  an  apparatus  contrived  for  the  purpose,    since  1618.     It  is  commonly  made  of  wood,  with  its  gutter's 

limb  divided  jnto  90%  and  two  sight  vanes  placed  in  <*uadrwiU 
one  of  the  radii  next  the  division  of  90*.     It  has  like* 
wise  a  stereographical  projection  of  the  sphere  on  the 
plane  of  the  equinoctial,  and  a  kalendar  of  the  months 
dose  to  the  divisions  on  the  limb.    The  indications  on 
the  limb  are  obtained  by  a  plummet-line  with  a  move* 
able  bead.    The  places  of  five  stars  are  also  laid  down 
on  the  quadrant,  so  that  a  series  of  astronomical  pro- 
blems can  be  performed  with  the  quadrant  in  the  same 
manner  as  with  a  celestial  globe.    Thus,  1st,  If  the 
thread  is  laid  to  the  day  of  the  month,  it  will  cut  on 
the  limb  the  degree  of  the  sun's  meridian  altitude,  and 
vice  versa.    2d,  If  the  bead  is  slid  on  the  thread  to  the 
sun's  place  in  the  ecliptic,  and  if  the  thread  be  made 
to  cut  on  the  limb  the  sun's  meridian  altitude,  as  ob- 
served with  the  quadrant,  the  bead  will  fall  upon  the 
hour  of  the  day.    3d,  If  the  bead  is  first  laid  to  the  sun's 
place,  arid  then  on  the  given  hour  of  the  day,  the 
thread  will  cut  the  sun's  altitude  on  the  limb.    4tb,  If 
the  bead  is  set  to  the  sun's  place,  and  the  thread  mov- 
ed to  the  line  of  declination,  the  bead  will  cut  the 
sun's  declination.    5th,  The  bead  being  rectified  to  the 
hour  of  the  day,  as  in  art.  2,  and  the  sun's  altitude  ob- 
served, bring  the  thread  to  the  complement  of  the  altf- 
tude,  and  the, bead  will  point  out  the  sun's  azimuth 
vane  A,  a  thin  piece  of  brass  about  2  inches  high  and    am0ng  the  azimuth  lines.    6th,  The  thread  being  laid 
1  broad,  is  placed  perpendicularly  at  the  end  of  the    upon  tne  sun's  place  in  the  ecliptic,  it  will  point  out 
radiiu  A,  and  through  the  middle  of  it  la  a  small    on  ^e  limb  his  right  ascension,  and  vice  versa.    7th, 
hole,  through  which  the  coincidence  of  the  horizon    in  order  to  find  the  hour  of  the  night  from  any  of  the 
and  solar  spot  is  to  be  viewed.     The  horizon  vane    five  8tar8  ]£&  down  on  the  limb,  put  the  bead  to  the 
B,  about  1   inch  broad,  and  2±  high,  has  a  slit  cut    8tar  to  be  observed,  and,  by  art.  2,  find  how  many 
through  it  about  l£  inch  long  and  ±  broad.    It  is  fixed    nour8  it  l$  f^m  tne  meridian.    From  the  star's  right 
m  the  centre  pin  of  the  quadrant  perpendicularly,  and    ascension  subtract  the  sun's  right  ascension  in  time, 
is  always  inclined  45°  to  the  sight  vane.     The  shade    and  add  this  difference  to  the  observed  hour  of  the 
vane  C  consists  of  two  brass  plates,  one  of  which  revolv-    gtar  from  ^e  meridian,  the  sum  is  the  hour  of  the 
ing  on  an  arm,  is  about  4>£  inches  long,  and  ftha  of  an    night 
inch  broad.     It  is  pinned  at  one  end  to  the  upper  limb 

of  the  quadrant  by  a  screw,  about  which  it  has  a  small  $  DeMripUm  0j  Sutton's  or  Colli?*  Quadrant. 

motion.    The  other  end  lies  in  the  arch,  and  the  lower  r       ^ 

edge  of  the  arm  is  directed  to  the  middle  of  the  centre        This  quadrant,  see  Fig.  11,  fitted  to  the  latitude  of  Dtscrlp- 
pin.    The  other  plate,  which  is  properly  the  vane,  is  London,  contains  a  stereographic  projection  of  one  quar- tion  of  Sot- 
about  two  inches  long,  and  is  fixed  at  right  angles  to  ter  of  the  sphere  between  the  tropics,  the  eye  being  in  ton'f  or 
the  first  plate,  at  the  distance  of  about  half  an  inch  from  its  north  pole.    The  lines  which  run  from  right  to  left  q^m?£  t 
the  end  next  the  arch.    This  vane  may  be  used  either  are  parallels  of  altitude,  and  those  which  cross  them  are  ^^  ™  ' 
by  the  shadow  which  it  casts,  or  by  the  solar  spot  azimuths.     The  lesser  of  the  two  circles  which  bound 
formed  by  a  convex  lens  placed  within  it.     In  order  to  the  projection  is  one-fourth  of  the  tropic  of  Capricorn, 
rectify  tUa  vane,  set  the  line  C  of  the  vernier  opposite  and  the  greater  is  one-fourth  of  that  of  Cancer.    From 


He  found  the  total  length  of  the  quadrantal  arch  7" 
too  small,  and  he  discovered  a  similar  error  of  2", 
arising  from  tfce  wear  of  the  axis  of  motion.  In 
the  intermediate  division  he  could  not  detect  more  than 
out  second  of  inequality.  The  difference  of  the  read- 
ings of  the  two  arcs  has- never  been  observed  to  exceed 
4",  which  proves  the  great  accuracy  of  Bird's  gradua- 
tion. The  diminution  of  7"  in  the  total  arch  seems 
to  be  occasioned  solely  by  a  change  of  figure  in  the 
space  of  48  years,  as  Dr.  Bradley  found  the  arc  to  be 
exactly  90°  in  1759. 

Mr.  Troughton  has  not  examined  the  quadrantal  arch 
of  Graham's  quadrant,  but  he  is  of  opinion  that,  being 
made  of  iron,  it  has  preserved  its  form  better  than 
Bird's,  which  was  made  of  brass. 

3.  Cole's  Quadrant  by  a  single  Reflection. 

This  instrument,  invented  by  Mr.  Benjamin  Cole,  is 
composed  of  a  moveable  radius  A B,  Plate CCCCLXX  VI. 
Fig.  10.  a  quadrantal  arch  D£,  three  vanes  A,  B,  C,  and 
a  vernier  FG.  The  moveable  radius  is  a  piece  of  wood 
about  2  inches  long  and  l£  thick.  The  quadrantal  arch 
is  also  of  wood,  and  has  a  radius  of  9  inches,  being  di- 
vided into  degrees  and  third  parts  of  a  degree.  The  sight 
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Quadrant.  a  point  on  the  left  edge  of  the  quadrant  are  drawn  the 
W"Y^*'  two  ecliptics!  having  the  signs  of  the  zodiac,  and  from 
the  same  point  are  drawn  the  two  horiaons.  The  limb 
is  graduated  both  into  degrees  and  hours,  and,  from  the 
sun's  altitude,  the  hour  of  the  day  may  be  found  to  a 
minute.  The  divided  quadrants  nearest  the  centre 
contain  the  kalendar  of  months,  and  beneath  them  is 
the  sun's  declination.  Several  of  the  most  remarkable 
stars  between  the  tropics  are  laid  down  on  the  projec- 
tion, and  immediately  below  the  projection  is  the  qua- 
drant  and  line  of  shadows.  The  method  of  using  this 
quadrant  is  nearly  the  same  as  that  of  Gunter's. 

6.  Description  of  the  Horodktical  Quadrant. 

Deterip-  This  little  instrument  derives  its  name  from  its  pro- 

tion  of  the  pertv  Df  telling  the  hour  of  the  day,  and  is  made  as  fol- 
horodicti.     fowg .  The  quadrant  c AB>  pjg.  ]  2.  has  its  limb  AB  di- 

drant!*"  vided  into  90°,  and  round  its  tentre  C  are  described  se- 
Plate  ven  concentric  circles,  having  the  signs  of  the  zodiac  add- 
ccccLxxvr.  ed  to  them.  A  ruler  is  now  applied  to  the  centre  C  and 
Fig.  1  ?.  the  limb  AB,  and  on  the  several  parallels  are  marked  the 
degrees  corresponding  to  the  altitudes  of  the  sun  when 
m  those  degrees,  for  the  given  hours.  The  points  be- 
longing to  the  same  hour  are  then  connected  by  a 
curve  line,  and  die  number  of  the  hour  added.  A 
pair  of  sights  are  now  fitted  to  the  radius  CA,  and  a 
thread  furnished  with  a  plummet,  and  a  sliding  bead, 
is  attached  to  the  centre  C.  By  bringing  the  bead  to 
the  parallel  on  which  the  sun  is,  and  directing  the  qua- 
drant to  the  sun  till  a  solar  ray  passes  through  the 
sights,  the  bead  will  point  at  the  hour  of  the  day,  as 
the  plummet-line  cats  all  the  parallels  in  the  degrees 
corresponding  to  the  sun's  altitude.  As  the  bead  is  in 
the  parallel  which  the  sun  then  describes,  the  bead 
must  show  the  present  hour,  even  though  hour-lines 
pass  through  the  degrees  of  altitude  to  which  the  sun 
.rises  every  hour. 

7.  Description  of  the  Sinical  Quadrant. 

Descrip.  This  instrument,  Fig.  IS,  which  is  chiefly  of  use  in 

tion  of  the  navigation,  consists  of  several  concentric  quadrantal 
finical  qua-  arches,  divided  into  eight  equal  parts  by  radii,  with 
p™ta  straight  lines  crossing  one  another  at  right  angles,  and 

J    g'  parallel  to  the  rectangular  radii. 

Any  one  of  the  arches,  as  BC,  is  used  to  represent 
the  horizon,  or  meridian,  though  it  may  represent  a 
quadrant  of  any  great  circle  of  a  sphere.  If  BC  is  taken 
as  a  quadrant  of  the  horizon,  either  of  the  sides,  as  AB, 
may  represent  the  meridian ;  and  the  other  sides  as  AC 
^will  represent  a  parallel,  or  line  of  east  and  west;  while 
all  the  other  lines  parallel  to  AB  will  be  also  meridians, 
and  all  those  parallel  to  AC  east  and  west  lines,  or  pa- 
rallels. 

The  eight  equal  parts  into  which  the  limb  is  divided 
by  the  radii  contain  11°  15',  and  represent  the  eight 
parts  of  the  compass  on  the  quarter  of  the  horizon. 
The  arch  BC  is  divided  into  90° ;  and  by  means  of  dia- 
gonal lines  each  degree  is  subdivided  into  twelve  parts, 
or  five  minutes  each.  A  thread  is  fixed  to  the  centre, 
and  divides  the  horizon!  by  .being  laid  over  any  degree 
of  the  quadrant 

If  this  quadrant  is  taken  to  represent  a  quarter  of 
the  meridian,  one  of  its  sides  AB  may  be  taken  for  the 
common  radius  of  the  meridian  and  the  equator,  and 
then  the  other  AC  will  be  half  the  axis  of  the  world. 
The  degrees  of  the  circumference  BC  will  represent 
•degrees  of  latitude,  and  the  lines  parallel  to  .the  side 


AB  assumed  from  every  point  of  latitude  to  the  axis 
AC,  will  be  the  radii  of  the  parallels  of  latitude,  and 
likewise  the  cosines  of  these  latitudes. 

If  it  is  now  required  to  find  the  degrees  of  longitude 
contained  in  83*  of  the  lesser  leagues  in  the  parallel  of 
48°.  Lay  the  thread  over  48*  of  latitude,  on  the  cir- 
cumference, and  count  the  83  leagues  from  A  upon  AB. 
These  will  terminate  at  H,  allowing  for  every  small  in- 
terval four  leagues,  and  the  interval  between  the  broad 
lines  twenty  leagues.  By  then  tracing  out  the  parallel 
HG  from  the  part  H  to  the  thread,  the  part  AG  of 
the  thread  will  show,  that  125  greater,  or  equinoctial 
leagues,  make  6°  15";  allowing  20  leagues  to  a  degree, 
and  S'  for  one  league;  and.tsonsequently,  that  8$  lesser 
leagues  AH,  which  make  the  difference  of  longitude 
of  the  course,  and  are  equal  to  the  radius  of  the  paral- 
lel G I,  make  6°  15'  -of  the  above-mentioned  parallel. 

When  the  ship  sails  on  an  oblique  course,  this  course, 
besides  the  north  and  south  greater  leagues,  gives  lesser 
leagues  easterly  and  westerly,  to  be  converted  into  de- 
grees of  longitude  of  the  equator.  But  as  these  leagues 
are  made  neither  on  the  parallel  of  departure,  nor  on 
that  of  arrival,  but  in  all  the  intermediate  ones,  a  mean 
proportional  ■  parallel  between  them  must  be  found. 
For  this  purpose,  the  quadrant  has  a  scale  of  cross  la- 
titudes, so  that  we  have  only  to  take  with  the  compasses 
the  middle  point  between  the.  parallels  of  which  we 
want  the  mean,  and  the  middle  point  will  be  the  mean 
parallel  required. 

The  chief  use  of  the  sinical  quadrant,  is  to  form  tri- 
angles upon  it  similar  to  those  made  by  a  ship's  course 
with  the  meridians  and  parallels ;  the  sides  of  these  tri- 
angles being  measured  by  the  equal  intervals  between 
the  concentric  quadrants,  and  the  lines  of  N.  and  S.  £. 
and  W.  Every  fifth  of  the  lines  and  arcs  is  distin- 
guished by  a  broader  line,  so  that  if  each  interval  is 
made  to  stand  for  a  league,  there  will  be  five  between 
two  adjacent  broad  lines ;  or  if  each  interval  represent 
four  leagues,  there  will  be  twenty  leagues,  or  a  sea 
degree,  between  two  adjacent  broad  lines. 

If  we  suppose  a  ship  to  have  sailed  150  leagues 
north-east,  one-fourth  north,  which  is  the  third  point, 
and  makes  an  angle  ofSS*  45'  with  the  north  part  of  the 
meridian,  then  making  A  the  place  of  departure,  reckon 
by  means  of  the  concentric  arch  along  the  point  the  ship 
sailed  on,  as  AD,  150  leagues  from  A  to  D,  then  is  the 
point  D  the  point  of  the  plane  to  which  the  ship  has  ar- 
rived. Let  DE  be  the  parallel  to  the  side  AC,  and  we 
shall  then  have  a  right  angled  triangle  A  ED,  similar  to 
that  of  the  ship's  course,  difference  of  longitude  and  lati- 
tude. The  side  AE  gives  125  leagues  for  the  difference 
of  latitude  northwards,  which  makes  6*  15',  reckoning 
twenty  leagues  to  a  degree ;  and  the  side  DE  gives 
eighty-three  lesser  leagues,  answering  to  the  parallels 
which,  when  reduced  as  above  shown,  will  give  the 
difference  of  longitude. 

8.  Description  nfthe  Common  Gunners'  Quadrant 

This  instrument,  represented  in  Fig.  14,  consists  of  Pool 
two  branches,  made  of  wood  or  brass,  one  of  which  is  *»*' 
about  twelve  inches  long,  eight  lines  broad,  and  one  J"^ 
line  thick;  and  the  other  four  inches  long*  Between  JJJJjJ 
these  branches  is  placed  a  quadrant,  divided  into  90*,  Fi|.  it 
the  divisions,  commencing  at  the  shorter  branch,  which 
is  furnished  with  a  thread  and  plummet. 

The  use  of  the  quadrant  is  to  point  cannons,  mortars, 
&c  which  is  done  by  placing  the  longest  branch  in  the 
mouth  of  the  piece  of  ordnance,  and  bj  elevating  the 
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p^  till  the  plumb  Kne  rest  at  the  degree  of  elevation       QUADRATIC  Equations.    See  Alqebba,  Vol.  I-  J*01***** 

required.  p.  445.  '  Equations 

QUADRATURE.    See  Geometry,  Vol.  X*  p.  $21;   Quake*. 

Description  of  Mr  Irving'*  substitute  for  the  Gunner9*  and  Fluxions,  Vol.  IX.  p.  447* 

Quadrant.  QUADRUPEDS.    See  Mammalia. 

^  QUAKERS,  or  Friends.    The  tenets  more  pecu* 

As  one  of  the  objects  of  the  Gunner's  Quadrant  is  liarly  held  by  this  society  were  first  promulgated  by 

•  to  point  guns  precisely  in  the  same  manner  when  the  George  Fox,  about  the  year  1647.   He,  on  this  account, 

visual  line  does  not  bear  on  the  object,  and  when  the  often  suffered  persecution.     In  the  year  1650  he  was 

object  aimed  at  is  hit  By  the  gun  at  a  particular  eleva-  imprisoned  at  Derby,  and  it  was  here  that  the  name  of 

tion ;  the  following  instrument,  which  answers  the  pur-  "Quakers  was  first  given  to  George  Fox  and  hie 

pose  much  better,  was  contrived  by  Alex.  Irving  Esq.  friends,  by  one  of  the  Justices  who  committed  him, 

when  first  Lieutenant  of  the  Edinburgh  Corps  of  Artil-  because  he  had  bid  them  to  "  tremble  at  the  word  of 

lery.  It  is  represented  in  a  front  and  back  view  in  Fig.  the  Lord/9    This  appellation  soon  became,  and  baa 

15.  and  16.  The  following  is  Mr.  Irving's  owndescrin-  since  continued  to  be,  their  usual  denomination;  but 

tion  of  it  *'  Rreadth  of  the  aperture,  one  inch ;  length,  they  themselves  adopted  the  appellation  of  Friends. 
one  and  a  half,  which  is  divided  by  a  scale,  into  18  parts,        During  the  time  of  the  Commonwealth  much  per* 

each  of  which,  when  the  length  of  the  gun  (this  calcu-  sonal  abuse  was  bestowed  on  them ;  imprisonment  waa 

lation  applies  to  the  ordinary  light  six-pounders')  is  made  common;   and  stripes,  under  pretence  of  vagrancy; 

radius,  will  be  equal  to  five  minutes*    The  Nonius  di-  were  inflicted  without  regard  to  sex,  and  on  persona 

riding  plate  which  is  fixed  to  the  horizontal  move-  of  unimpeachable  character,  and  of  good  circumstances 

tble  wire,  being  divided  into  five  parts,  which  altoge-  in  the  world.    Although  the  practice  of  inflicting  cor* 

ther  are  equal  to  four  divisions  of  the  scale,  will  give  a  poral  punishment  on  this  people  seems  in  England  to 

division  into  minutes.  have  fallen  into  disuse  at  the  restoration,  yet  the  reign 

The  two  feet  of  the  instrument  rest  upon  the  upper  of  Charles  II.  must  be  considered  as  the  time  of  their 

part  of  one  of  the  muzzle  mouldings  of  the  gun,  on  greatest  suffering.     Their  imprisonments  were  long, 

which  it  is  kept  by  a  steel  spring.     The  spirit  level  often  terminating  only  with  the  life  of  the  prisoner. 

must  be  parallel  to  the  line  joining  the  feet,  and  at  The  crowds  shut  up  together  increased,  in  many  places, 

right  angles  to  the  vertical  wire.    The  view  of  the  the  ordinary  sufferings  of  confinement ;   which,  in 

back  part  will  show  the  mode  in  which  the  Nonius  some  cases,  were  augmented  by  the  barbarity  of  gaol- 

and  horizontal  wire  are  raised  and  lowered  by  means  ers.    The  fines,  imposed  were  exacted  with  a  rigour 

of  a  screw.  that  generally  oppressed  the  sufferer,  and  sometimes 

The  aperture  is  bisected  vertically  by  a  black  wire,  left  him  nearly  destitute  of  household  goods ;    and 

which  is  cut  at  right  angles  by  a  horizontal  wire.    The  several  families  experienced  a  separation  of  the  nearest 

latter,  however,  must  not  be  a  wire,  but  a  thin  plate  Connexions  of  life,  by  the  execution  of  a  law  which 

set  edgewise,  that  it  may  bear  being  raised  or  lowered,  subjected  the  members  of  this  society  to  banishment. 

When  it  arrives  at  the  opposite  side  of  the  jnstru-  The  king,  as  a  branch  of  the  legislature,  joined  in  tho 

vent,  it  is  flattened  in  a  contrary  direction,  and  kept  enactment  of  these  laws ;  nevertheless,  he  did  not  seem 

close  to  the  limb  of  the  instrument  by  a  slip  of  metal,  in  all  cases,  to  countenance  severity,  for  he  was  the 

which,  however,  allows  it  to  move  freely  up  and  down,  means  of  affording  relief  in  the  most  sanguinary  perse* 

In  using  the  instrument,  says  Colonel  Macdonald,  cution  which  the  Friends  ever  experienced.  This*  was  in 

the  horizontal  wire  can  be  depressed  or  elevated  till  New  England,  where  it  was  made  penal  for  a  Quaker 

its  intersection  with  the  perpendicular  one  cuts  some  even  to  reside.    The  government  of  that  province  first 

point  on  the  object,  and,  by  bringing  the  intersecting  imprisoned  them,  next  employed  the  scourge,'  which 

point  on  the  same  part  of  the  object  in  all  succeeding  was  followed  up  by  cutting  off  their  ears ;  but  all  this 

shots,  the  gun  will  be  always  similarly  pointed.     The  proving  insufficient  to  deter  the  Friends  from  return* 

angle  of  elevation  of  field-pieces  seldom  exceeds  the  mg  to  New  England  in  order  to  preach  the  Gospel, 

degree  which  that  instrument  is  capable  of  ascertain-  which  they  believed  to  be  a  duty  required  of  them  by 

ing,  and  it  'might  easily  be  rendered  capable  of  mea-  the  divine  will,  a  law  was  enacted  to  banish  them  on 

curing  larger  angles  than  are  usual  in  field  service,  pain  of  death.     Their  constancy,  however,  waa  not 

See  Colonel  Macdonald's  work  On  Projectiles,  Fuzes,  thus  to  be  shaken,  and  four  Friends,  one  of  whom  was 

$c>  pp.  59,  60.  Lond.  1819.  a  woman,  were  hanged  at  Boston.    In  this  extremity, 

For  farther  information  on  the  subject  of  Quadrants,  application   was  made  to  Charles  II.  who  willingly 

seeBion  on  the  Construction  and  Principal  Uses  of  Afo-  granted  his  mandamus,  dated  9th  September,  1661,  to 

themtical  Instruments  ;   Smith's  Optics,  vol.  ii.  chap,  stop  these  severities.     The  Quakers,  in  common  with 

vii.  p.  332  ;    "  The  Method  of  Constructing  Mural  other  dissenters,  were  relieved  by  the  suspension  of 

^Quadrants,"  published  by  order  of  the  Commissioners  the  penal  laws  under  James  II.    But  it  was  not  until 

of  the  Board  of  Longitude,  in  the  year  1768 ;  Vince's  the  reign  of  King  William  that  they  obtained  any  de* 

Treatise  on  Practical  Astronomy;  Grandjean  de  Fou-  gree  of  legal  protection.     In  the  year  1681  Charles  II. 

chy's  Machine  for  Managing  a  Quadrant,  in  the  Mem.  granted  to  William  Penn  the  province  of  Pennsylvania. 

Acad.  1740,  p.  468k;  or  Machines  Approuvies,  vii.  p.  47*  Penn's  treaty  with  the  Indians  on  this  occasion,  re- 

A  quadrant  with  a  reflecting  Telescope  is  described  in  fleets  honour  on  his  memory,  and  forms  a  striking  con* 

the  Mem.  Acad.  Par.  1746,  Hist  p.  121  ;   Gersten's  trast  with  the  conduct  of  other  colonists.    In  the  go* 

Quadrantis  Muraiis  Idea  Nova,  in  the  Phil.   Trans,  vernment  which  he  formed,  he  allowed  that  full  liberty 

1747,  vol.  xliv.  p.  507  ;    tfbuchy  on   Converting  a  of  conscience,  which  he  and  his  friends  had  themselves 

Quadrant  into  an  Azmuthal  Instrument,  fn  the  mem.  claimed  from  their  fellow-professors  of  the  Christian 

Acad.  Par.  1781,  p.  2&9 ;  Caesaris  de  Quadrante  Mu+  name.    If  the  Independents  have  the  credit  of  being 

rati  Mcdioianensi  Kamsdeni,  8vo.    See  Sextant.  the  first  who  held  the  principles  of  toleration,  the 

vol,  xvn.  PABT  I.  20 
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Quaker*  Friends  have  the  credit  of  being  the  first  who  reduced 
those  principles  to  practice.  In  the  early  times  of  this 
Society,  a  few  individuals  belonging  to  it  were  charge- 
able with  irregularity  and  impropriety  in  some  parts 
of  their  conduct,  but  we  believe  that,  on  examination, 
it  will  be  found  that  such  conduct  was  disapproved  of 
by  the  Society  at  large.  The  most  notorious  instance 
of  the  kind  is  that  of  James  Naylor,  who  was  condemn- 
ed on  a  charge  of  blasphemy  by  Cromwell's  parlia- 
ment ;  but  when  it  is  considered  that  he  was  disowned 
as  a  member  by  the  society,  and  was  not  reinstated  un- 
til he  had  publicly  acknowledged  his  error,  and  given 
signs  of  sincere  repentance,  it  is  certainly  unfair  to  af- 
fix any  stigma  to  the  Friends  on  his  account ;  yet  this 
has  been  done  by  several  writers. 

The  doctrines  of  the  Society  of  Friends  have  been 
variously  represented,  but  we  shall  give  the  reader  an 
account  of  their  tenets  nearly  in  their  own  words,  leav- 
ing him  to  judge  for  himself.. 

1.  They  believe  that  God  is  one,  and  there  is  none 
other  besides  him,  and  that  this  one  God  is  Father.  Son, 
and  Holy  Ghost,  as  in  Matt  xxviii.  19.  (R.  Claridge.) 
To  the  assertion  that  the  Quakers  deny  the  Trinity, 
William  Penn  answers,  "  Nothing  less.  They  believe 
in  the  Holy  Three,  or  the  Trinity  of  Father,  Word, 
and  Spirit,  according  to  the  Scripture:  but  they  are 
very  tender  of  quitting  Scripture  terms  and  phrases  for 
schoolmen's,  such  as  distinct  and  separate  persons  and 
subsistences,  &c.  from  whence  people  are  apt  to  enter- 
tain gross  ideas  and  notions  of  the  Father,  Son,  and 
Holy  Ghost,"  &c. 

2.  They  believe  that  Christ  is  both  God  and  man,  in 
wonderful  union,  not  a  God  by  creation  or  office,  as  some 
hold,  nor  man  by  the  assumption  of  a  human  body  only, 
without  a  reasonable  soul,  as  others,  or  that  the  man- 
hood was  swallowed  up  of  the  godhead,  as  a  third  sort 
grossly  fancy;  but  God  uncreated,  (see  John  i.  1,  3. 
Coloss.  i.  17,  &c.)  the  true  God,  (1  John,  v.  20,)  the 
great  God,  (Tit  ii.  15,  &c.)  And  man,  conceived  by 
the  Holy  Ghost,  and  born  of  the  Virgin  Mary,  (see 
Lake  i.  SI,  35,)  who  suffered  for  our  salvation,  and 
was  raised  again  for  our  justification,  and  ever  liv- 
eth  to  make  intercession  for  us.  In  reply  to  the 
charge,  that  "  the  quakers  deny  Christ  to  be  God." 
William  Penn  says,  "  a  most  untrue  and  uncharitable 
censure ;  for  their  great  and  characteristic  principles 
being  this,  that  Christ,  as  the  divine  word,  lighteth  the 
souls  of  all  men  that  come  into  the  world  with  a  spi- 
ritual and  saving  light,  according  to  John  i.  8,  9,  12, 
(which  nothing  but  the  Creator  of  souls  can  do,)  it 
does  sufficiently  show  they  believe  him  to  be  God, 
for  they  truly  and  expressly  own  him  to  be  so,  accord- 
ing to  the  Scripture,  viz.  in  him  was  life,  and  the  life 
was  the  light  of  men,  and  he  is  God  over  all,  bless- 
ed for  ever."  And  to  the  objection,  that  "  the  quakers 
deny  the  human  nature  of  Christ,"  he  answers,  "  we 
never  taught,  said,  or  held  so  gross  a  thing.  For,  as 
we  believe  him  to  be  God  over  all,  blessed  for  ever,  so 
do  we  truly  believe  him  to  be  of  the  seed  of  Abraham 
and  David  after  the  flesh,  and  therefore  truly  and  pro- 
perly man,  like  us  in  all  things,  sin  only  excepted." 
(William  Penn.) 

3.  Onthe  Scripture**— They  believe  them  to  be  of  divine 
authority,  given  by  the  inspiration  of  God  through 
holy  men ;  that  they  are  a  declaration  of  those  things 
most  surely  believed  by  the  primitive  Christians,  and 
that  they  contain  the  mind  and  will  of  God,  and  are 
his  commands  to  us,  and  therefore  are  obligatory  on  us, 
and  are  profitable  for  doctrine,  for  reproof,  &c.    They 


love  and  prefer  them  before  all  other  books  in  the  m 
world,  rejecting  all  principles  or  doctrines  whatsoever  n 
that  are  repugnant  thereunto ;  indeed,  no  society  of 
Christians  in.  the  world  can  have  a  more  reverend  and 
honourable  esteem  for  them  than  they  have.  (William 
Penn.)  Nevertheless,  they  object  to  calling  the  Scrip. 
tures  the  word  of  God,  as  being  a  name  applied  to 
Christ  as  the  eternal  word  by  the  sacred  writers  them. 
selves,  though  too  often  misunderstood,  and  therefore 
misapplied,  by  those  who  extol  the  Scripture  above  the 
immediate  teaching  of  Christ's  spirit  in  the  heart; 
whereas,  without  the  last,  the  first  cannot  be  profitably 
understood. 

4.  On  the  Resurrection.— They  believe  the  resume* 
tion  according  to  the  Scripture,  not  only  from  sin,  but 
also  from  death  and  the  grave  ;  they  most  steadfastly 
believe,  that  as  our  Lord  Jesus  Christ  was  raised  from 
the  dead  by  the  power  of  the  Father,  and  was  the  first- 
fruits  of  the  resurrection,  so  every  man  in  his  own  on 
der  shall  arise,  they  that  have  done  well  to  the  reso> 
rection  of  eternal  life,  but  they  that  have  done  evil  to 
everlasting  condemnation ;  and  as  the  celestial  bodia 
do  far  excel  the  terrestrial,  bo  they  expect  our  spiritual 
bodies  in  the  resurrection  shall  far  excel  what  our  bo- 
dies now  are.  (William  Penn  and  William  SewelL) 

5.  On  the  Original  and  Present  Stale  of  Man William 

Penn  says  "  the  world  began  with  innocency,  all  we 
then  good  that  God  had  made ;  man  in  paradise,  the 
beast  in  the  field,  the  fowl  in  the  air,  &c  worshipped, 
praised,  and  exalted  his  power,  wisdom,  and  goodne*. 
But  this  happy  state  lasted  not  long;  for  man,  the  crown 
and  fflory  of  the  whole,  being  tempted  to  aspire  above 
his  place,  fell  below  it ;  but  the  divine  image,  the  wit 
dom,  power,  and  purity  he  was  made  in,  by  which, 
being  no  longer  fit  for  paradise,  he  was  expelled  that 
garden  of  God,  and  Was  driven  out  as  a  poor  rags* 
bond,  from  the  presence  of  the  Lord,  to  wander  in  the 
earth."  Respecting  the  present  state  of  man,  Robert 
Barclay  observes,  "  we  cannot  suppose  that  men,  who 
are  come  of  Adam  naturally,  can  have  any  good  thing 
in  their  nature  as  belonging  to  it,  which  he,  from  whom 
they  derive  their  nature,  had  not  himself  to  communi- 
cate to  them.  If  then  we  may  affirm,  that  Adam  did 
not  retain  in  his  nature  (as  belonging  thereunto)  any 
will  or  light  capable  to  give  him  kuowledge  in  spiriu 
ual  things,  then  neither  can  his  posterity  ;  for  whatso- 
ever real  good  any  man  doth,  it  proceeds,  not  from  ha 
nature,  as  he  is  man,  or  the  son  of  Adam,  but  from  the 
seed  of  God  in  him,  as  a  new  visitation  of  life,  in  order 
to  bring  him  out  of  his  natural  condition. 

6.  On  Man's  Redemption  through  Garaf.— They  be- 
lieve that  God,  who  made  man,  had  pity  on  him  in  tbi 
fall,  and  in  Jus  infinite  goodness  and  wisdom,  provided 
means  for  his  restoration  by  a  nobler  and  more  excel- 
lent Adam,  promised  to  be  born  of  a  woman ;  and 
which,  in  a  signal  manner,  by  the  dispensation  of  tbf 
Son  of  God  in  the  flesh,  was  personally  and  fully  *> 
complished  in  our  Saviour ;  and  that,  as  truly  as  Christ 
overcame  the  spiritual  enemy  of  mankind  in  our  na- 
ture in  his  own  person,  so,  by  his  divine  grace  being 
received  and  obeyed  by  us,  he  overcomes  him  in  us. 
They  believe  that  there  is  no  way  of  being  saved  from 
sin  and  wrath  eternal,  but  by  that  Christ  alone  wbo 
died  at  Jerusalem ;  there  is  no  way  of  being  saved  bj 
him,  but  by  receiving  him  into  the  heart  through  slic- 
ing faith.  Respecting  the  doctrines  of  satisfaction  and 
justification,  William  Penn  says,  "  i  shall  first  speik 
negatively,  what  we  do  not  own.  We  cannot  belief* 
that  Christ  is  the  cause  but  the  effect  of  God's  love>«c- 
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cording  to  the  testimony  of  the  beloved  disciple,  (John,  the  light  and  power  of  Christ  It  indispensably  neces*    Quake*. 

chap,  iii.)    "  God  so  loved  the  world,  that  he  gave  his  aary  for  all  true  ministry ;  and  that  this  holy  influence 

only  begotten  Son,  that  whosoever  believeth  in  him  is  not  to  be  procured  by  study,  bat  is  the  free  gift  of 

should  not  perish,  but  have  everlasting. life/'    We  can-  God  to  chosen  and  devoted  servants,  and  as  this  gift 

not  say  that  Christ's  death  and  sufferings  were  a  strict  is  freely  received,  they  believe,  according  to  the  com- 

and  rigid  satisfaction  for  that  eternal  death  and  misery  mand  of  Christ,  (Mat.  x.  8,)  that  it  ought  to  be  freely 

due  to  man  for  sin  and  transgression ;  for  such  a  no-  exercised  by  the  Christian  minister.  Hence  arises  their 

tion  were  to  make  God's  mercy  little  concerned  in  testimony  against  preaching  for  him,  and  hence  their 

man's  salvation.'*    Now,  positively,  what  we  own  as  to  conscientious  refusal  to  support  such  ministry  by  tithes 

justification ;  "  we  do  believe  that  Jesus  Christ  was  or  other  means.    And  being  fully  assured  that  male 

our  holy  sacrifice,  atonement,  and  propitiation,  that  he  and  female  are  all  one  in  Christ,  they  conceive  that  wo- 

bore  our  iniquities,  and  that  by  his  stripes  we  are  men  may  equally  with  men  be  qualified  for  the  minis** 

healed. of  the  wound*  Adam  gave  us  in  the  fall,  send  try. 

that  God  is  just  in  forgiving  true  penitents  upon  ac-  9.  On  Baptism  and  the  Lord's  Supper. — They  hold, 
count  of  that  holy  offering  which  Christ  made  of  him-  that  as  there  is  one  Lord,  and  one  faith,  so  his  baptism 
self  to  God  for  us ;  and  that  what  he  did  and  suffered,  is  one  in  nature  and  operation,  that  nothing  short  of  it 
satisfied  and  pleased  God,  and  was  for  the  sake  of  fallen  can  make  ns  living  members  of  his  mystical  body,  and 
man  that  had  displeased  God ;  and  that  by  the  offering  that  the  baptism  with  water  administered  by  his  fore* 
up  of  himself,  once  for  all,  through  the  eternal  Spirit,  runner  John,  belonged,  as  the  latter  confessed,  to  an  in. 
be  hath  for  ever  perfected  those  (in  all  times,)  that  are  ferior  dispensation.  With  respect  to  the  other  rite, 
sanctified."  It  is  their  belief  that  every  man  coming  they  believe  that  commturien  between  Christ  and  his 
into  the  world,  is  endued  with  a  measure  of  the  light,  church  is  not  maintained  by  that,  or  by  any  other  ex- 
grace,  or  good  spirit  of  Christ,  by  which,  as  it  is  at-  ternal  ceremony,  but  only  by  a  real  participation  of  his 
tended  to,  he  is  enabled  to  correct  the  disorderly  pas-  divine  nature  through  faith  ;  that  this  is  the  supper  al- 
sions  and  corrupt  propensities  of  his  fallen  nature,  luded  to  in  the  revelation:  "  Behold,  I  stand  at  the 
which  mere  reason  is  insufficient  to  overcome,  for  all  door,  and  knock :  if  any  man  hear  my  voice,  and  open 
that  belongs  to  men  is  fallible,  but  by  this  divine  grace  the  door,  I  will  come  in  to  him,  and  will  sup  with  him, 
which  comes  from  him  who  hath  overcome  the  world,  and  he  with  me,"  (Rev.  iii.  SO.) 
the  snares  of  the  enemy  are  detected,  his  allurements  10.  On  Oaths  and  War.— With  respect  to  the  former 
■voided,  and  deliverance  experienced  through  faith  in  of  these,  they  abide  literally  by  Christ's  positive  in- 
its  effectual  operation,  whereby  the  soul  is  translated  junction,  "  Swear  not  at  all."  From  the  most  excel- 
out  of  the  kingdom  of  darkness,  and  from  the  power  of  lent  precepts  and  example  of  our  Lord  himself,  and  the 
flatan,  into  the  marvellous  light  and  kingdom  of  God.  primitive  Christians,  and  from  the  correspondent  con- 
7.  On  Worship. — Being  thus  persuaded,  that  man,  victions  of  the  Holy  Spirit  in  their  own  hearts,  they 
without  the  spirit  of  Christ  inwardly  revealed,  can  do  are  confirmed  in  the  belief  that  wars  and  fightings  are, 
nothing  to  the  glory  of  God,  or  to  effect  his  own  salva-  in  their  origin  and  effects,  repugnant  to  the  gospel, 
Con;  they  think  this  influence  especially  necessary  to  which  still  breathes  peace  and  good  will  to  men. 
the  performance  of  the  highest  act  of  which  the  human  11.  They  disuse  those  names  of  the  months  and  days 
mind  is  capable,  even  the  worship  of  our  Heavenly  of  the  week  which,  having  been  given  in  honour  of 
Father,  in  spirit  and  in  truth  ;  therefore,  they  consider  the  heroes  and  false  gods  of  the  heathen,  originated  m 
as  obstructions  to  pure  worship  all  forms  which  divert  their  flattery  or  superstition ;  and  the  custom  of  speak* 
the  attention  of  the  mind  from  the  secret  influence  of  ing  to  a  single  person  in  the  plural  number,  as  having 
this  unction  from  the  Holy  One.  Yet  they  think  it  also  arisen  from  motives  of  adulation.  Compliments; 
incumbent  on  Christians  to  meet  often  together  in  tea-  superfluity  of  apparel  and  furniture,  outward  shows  of 
tlmony  of  their  dependence  on  God,  and  for  a  renewal  rejoicing  and  mourning,  &c.  they  esteem  likewise  in* 
of  their  spiritual  strength.  In  the  performance  of  this  compatible  with  the  simplicity  and  sincerity  of  the 
worship,  they  believe  it  to  be  their  duty  to  maintain  Christian  life. 

the  watch  by  preserving  the  attention  from  being  car-        12.    On  their   Church*  Government  or  Discipline.—- 
ried  away  by  thoughts  originating  in  the  will  of  man,  They  have  monthly,  quarterly,  and  yearly  meetings,  so 
snd  patiently  to  wait  for  the  arising  of  that  love,  called  from  the  times  of  their  being  held.     A  monthly 
which,  by  subduing  these  thoughts,  produces  an  inward  meeting  is  usually  composed  of  several  particular  con- 
fidence, and  therein  affords  a  true  sense  of  their  condi-  gregations,  situated  within  a  convenient  distance.     Its 
tion ;  believing  even  a  single  sigh,  arising  from  such  a  business  is  to  provide  for  the  subsistence  of  the  poor 
sense  of  their  infirmities  and  of  the  need  they  have  of  (for  they  maintain  their  own  poor)  and  for  the  educa- 
divine  help,  to  be  more  acceptable  to  God  than  any  tion  of  their  offspring ;  to  judge  of  the  sincerity  and 
performances,  however  specious,  which  originate  in  the  fitness  of  persons  appearing  to  be  convinced  of  their  re- 
will  of  man.     Thus  each  not  only  partakes  of  the  par-  ligious  principles,  and  desiring  toa  be  admitted  into 
ticular  refreshment  and  strength  which  comes  from  the  membership;  to  excite  due  attention  to  the  discharge' 
divine  life  in  himself,  but  is  a  sharer  with  the  whole  of  religious  and  moral  duty,  and  to  admonish  disorder- 
hody,  as  being  a  living  member  of  the  body,  has  a  joint  ly  members,  and  if  they  should  prove  irreclaimable,  to 
fellowship  and  communion  with  all,  and  hereby,  a  mi-  disown  them.    The  society  has  always  scrupled  to  ac- 
niiter  by  being  baptized  into  the  states  of  those  assem-  knowledge  the  exclusive  authority  of  the  priest  to  mar* 
bled,  is  enabled  to  exercise  his  gifc  to  the  real  edifica-  ry.    All  marriages  amongst  them  are  proposed  to  the 
tion  of  the  church.  (R.  Barclay's  Summary,)  monthly  meeting  for  its  concurrence,  without  which 
8.  Oh  the  Ministry. — Hence  it  follows,  that  the  mi-  they  are  not  allowed,  and  are  solemnized  in  a  public 
nlstry  which  they  approve  must  have  its  origin  from  meeting  for  worship.     Of  such  marriages  the  monthly ' 
the  same  divine  influence  that  they  conceive  essential  meeting  keeps  a  record ;  as  also  of  the  births  and  bm- 
tothe  right  performance  of  every  religious  act.    Ac*  rials  of  the  members, 
cordingly,  they  believe  that  the  renewed  assistance  of       Several  monthly  meetings  compose  a  quarterly  meet* 
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them.  The  accounts  thus  received  are  digested  into 
pne,  which  is  sent  also  in  the  form  of  answers  to  que? 
ries  by  representatives  to  the  yearly  meeting,  and  thus 
%he  state  of  the  body  is  laid  before  the  society  at  large. 
Appeals  from  the  judgment  of  a  monthly  meeting  are 
brought  to  the  quarterly  meeting,  whose  business  it  ia 
also  to  assist  the  monthly  meeting  in  any  difficult  case, 


bUms,"  though  he  has  written  several  works,  both  to 
prose  and  verse.  This  work  consists  of  a  set  of  designs 
exhibited  in  prints,  and  illustrated  by  some  lines  attach* 
ed  to  each,  and  was  once  much  admired  by  pious  read. 
ers.  His  verses,  though  occasionally  injured  with  bad 
taste,  display  many  marks  of  real  genius.  See  Head. 
ley's  Select  Beauties  of  Ancient  English  Poetry t  and  Mr. 


or  where  they  appear  to  be  remiss  in  their  care  over    Jackson  of  Exeter's  Letters  on  Various  Subjects, 


the  individuals  who  compose  them. 

The  yearly  meeting  has  the  general  superintendence 
of  the  society  in  the  country  in  which  it  is  established  ; 
and,  therefore,  as  particular  exigencies  arise,  it  gives 
forth  its  advice,  makes  such  regulations  as  appear  to  be 
requisite,  or  excites  to  the  observance  of  those  already 
made.  Appeals  from  the  judgment  of  quarterly  meet* 
ings  are  here  finally  determined.    There  are,  in  all, 
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/QUARTZ,  See  Mineralogy.  Vol.  XIII.  p.  545, 541, 
.  QUASSIA.  See  Materia  Mrdica.  Vol.  XIV. 
QUEBEC,  a  city  of  North  America,  and  the  capital 
of  the  province  of  Lower  Canada,  is  situated  on  a  high 
point  of  land  on  the  N.W.  tide  of  the  St.  Lawrence, 
at  the  confluence  of  the  river  St.  Charles,  and  at  the 
distance  of  about  320  miles  from  the  Atlantic   The 


pine  yearly  meetings,  one  in  London,  to  which  come    river  is  here  contracted  by  a  point  of  land  on  the  op* 


representatives  from  Ireland,  and  eight  in  America. 

Those  who  believe  themselves  required  to  speak  in 
meetings  for  worship  are  not  immediately  acknowled- 
ged as  ministers  by  their  respective  monthly  meetings, 
but  time  is  taken  for  judgment,  that  the  meeting  may 
be  satisfied  of  their  call  and  qualification.  And  in  or- 
der that  those  who  are  in  the  situation  of  ministers  may 
have  the  sympathy  and  counsel  of  those  of  either  sex, 
who,  by  their  experience  in  the  work  of  religion,  are 
qualified  for  that  service,  the  monthly  meetings  are  ad- 
vised to  select  such,  under  the  denomination  of  elders. 
These,  with  the  ministers  approved  by  their  monthly 
meetings,  have  meetings  peculiar  to  themselves,  called 
meetings  of  ministers  and  elders,  in  which  they  have 
an  opportunity  of  exciting  each  other  to  the  discharge 
of  their  several  duties,  and  of  extending  advice  to  those 
who  may  appear  to  stand  in  need  of  it.     Such  meet- 


Ksite  side,  to  the  breadth  of  three- fourths  of  a  mOe, 
t  afterwards  expands  to  the  width  of  five  or  six  mile* 
The  name  Quebec  denotes  in  the  Algonquin  las* 
guage  this  contraction.  The  basin,  which  is  the  nan* 
given  to  the  wide  part  of  the  river  before  the  town,  ii 
capable  of  floating  100  ships  of  the  line. 

Quebec  is  divided  into  the  Upper  and  Lower  toww, 
The  former  stands  upon  limestone  rock  on  the  side  of 
Cape  Diamond ;  and  the  lower  town,  which  is  built 
close  to  the  river  and  round  the  bottom  of  the  point,  or 
ground  gained  from  the  sea,  is  15  feet  lower  than  the 
upper  one,  and  is  separated  from  it  by  a  line  of  steep 
rocks. 

The  streets  of  Quebec  are,  from  the  nature  of  its 
situation,  very  uneven  and  irregular.  All  of  them  are 
well  paved,  and  their  breadths  vary  from  24  to  52  feet 
§t  Louis  Street  Is  reckoned  the  finest  part  of  the  town, 
and  contains  many  handsome  houses  of  modern  aspect 


ings  are  generally  held  in  the  compass  of  each  month- 
ly, quarterly,  and  yearly  meeting.    The  members  of    The  greater  proportion  of  the  houses  in  Quebec  an 
them  unite  with  their  brethren  in  the  meetings  for  dis-    built  with  stone, 
cipline,  and  are  equally  accountable  to  the  latter  for 
their  conduct 

The  foregoing  account  is  principally  compiled  from 
the  following  works :  "  A  Summary  of  tlie  History  t 
Doctrine,  &c.  of  Friends;"  R.  Claridge's (t  Life  and  Post- 
humous Works;"  William  Penn's  "  Works;"  R.  Bar- 
clay's "  Apology  ;"  and  Sewell's  "  History  of  the  Qua- 
kers." 

QUANG-TON.    See  China.  Vol.  VI.  p.  209. 

QUARLES,  Francis,  an  English  poet,  of  moderate 
genius,  was  the  son  of  James  Quarles,  Esq.  of  the  Navy 


$oard,  and  was  born  in  1592,  at  Rumford,  near  Essex. 
He  received  his  education  at  Christ's  College,  Cam- 
bridge, and  afterwards  was  entered  at  Lincoln's  Inn. 
For  some  time  he  held  the  situation  of  cupbearer  to  the 
Queen  of  Bohemia,  the  daughter  of  James  I. ;  and,  up- 
on his  return,  he  received  the  situation  of  secretary  to 


Among  the  public  buildings  of  Quebec  the  castle  of 
St.  Louis  is  the  principle  one.  It  is  a  handsome  stone 
edifice,  standing  on  the  summit  of  the  rock,  and  oa 
the  margin  of  a  precipice  about  200  feet  high.  From 
the  gallery  which  surrounds  the  solid  wall  of  masonry 
which  supports  the  building,  there  is  an  extensive  view 
of  great  interest.  The  castle  is  three  stories  in  height, 
and  is  162  feet  in  length,  and  45  in  breadth. 

The  court-house,  which  is  136  feet  long,  and  44 
broad,  is  a  large  modern  building  of  stone,  situated  in 
St.  Louis  Street.  The  cathedral  of  the  Protestant 
church,  though  simple  in  its  ornaments,  is  deemed  one 
of  the  handsomest  edifices  in  the  city.  It  is  1S6  feet 
long  and  75  broad,  and  stands  near  the  court-house, 
Its  spire,  which  is  high,  is  covered  with  tin,  Hke  several 
of  the  houses.  The  cathedral  of  the  Catholics,  which 
is  opposite  to  the  market-place,  is  a  spacious  and  many 


Archbishop  Usher,  in  Ireland.    The  breaking  out  of    building  of  stone,  about  21 6  feet  long  and  108  broad 


the  rebellion,  however,  in  1641,  compelled  him  to  re- 
turn after  the  loss  of  his  property.  Our  author  had  also 
held  the  situation  of  chronologer  to  the  city  of  London, 
and  he  enjoyed  a  pension  from  Charles  I.  in  considera- 
tion of  his  having  made  himself  known  by  several 
works  on  religious  subjects.  One  of  his  writings, 
called  "  the  Loyal  Convert"  gave  great  offence  to  the 
parliament ;  and  his  attachment  to  the  king,  which  he 
evinced  by  joining  him  at  Oxford,  was  punished  by 

5 


The  new  jail,  which  is  an  elegant  edifice  of  fine  free- 
stone, about  160  feet  long  and  63  broad,  cost  £15,000, 
and  was  completed  in  1814.  In  the  artillery  barracks, 
which  are  a  new  building,  about  527  feet  long  and  40 
broad,  there  is  an  armoury,  store*  houses,  and  work 
shops,  besides  quarters  for  the  artillery  soldiers.  The 
armoury  contains  small  arms,  &c.  for  20,000  me9» 
which  are  always  ready  for  use.  The  UreuliDe  con- 
vent is  a  good  building!  and  its  church  ia  richly  and 
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i   beautifully  ornamented.   Betide*  these  buildings,  there  land,  which  derives  its  name  from  Queen  Mary,  in    Queen's 

is  tbe  Scots  church,  the  Lower  town  church,  the  se*    whose  reign  it  was  established.    For  the  same  reason    Couoty* 

1  tninary,  the  union  hotel  built  in  1805,  near  the  castle,  fits  chief  town  was  called  Maryborough.    This  county 

\  and  the  hospitat  general  one  of  the  largest  of  the  houses  is  bounded  by  King's  County  on  the  north  and  west, 

which  is  in  tbe  suburbs  without  the  walls.  by  Kildare  and  part  of  Cariow  on  the  east;  by  Kil- 

The  fortifications  of  Quebec  have  been  long  cele-  kenny  on  the  south,  and  by  Tipperary  on  the  souths 

brited  for  their  strength.     Towards  the  river,  nature  west.     Its  form  is  that  of  a  parallelogram,  having  one 

ha*  given  it  ample  protection,  and  where  the  rock  is  of  its  sides  thirty-two  English  miles,  and  the  other 

tccessible,  very  slight  walls  form  a  sufficient  defence,  twenty-five  miles  long.     It  contains  about  590  square 

The  principal  battery,  which  commands  the  bason,  is  English  miles  and  378,023  English  acres*   It  has  eight 

mounted  with  twenty-two  24  pounders,  and  two  French  baronies  and  fifty  parishes ;  and  in  1821,  a  population 

36  pounders,  and  two  large  iron  mortars.    This  bat*  of  about  129,391  inhabitants,   being  an  increase  of 

tery  is  flanked  by  another  of  six  guns,  which  com-  15,574  since  1818. 

mands  the  passes  from  the  Lower  town.    From  the  •  The  principal  hills  of  the  county  are  the  mountains 

great  battery  proceeds  a  line  of  defences  past  the  Hope  of  Sliebh-bloom,  and  the  Dysart  hills.     The  former 

and  Palace  gates,  and  joining  the  Coteau  du  Palais.  are  so  steep  and  impassable,  that  for  fourteen  miles 

The  principal  exports  from  Quebec  'are  grain,  flour,  where  they  separate  the  King's  and  Queen's  Counties, 

timber,  lumber,  ashes,  &c.  and  the  imports  consist  of  there  is  only  one  pass  through  them,  and  that  a  very  dif- 

tll  the  articles  manufactured  in  Europe.    The  annual  ficult  one,  called  the  Gap  of  Glandine.    The  rivers' 

value  of  the  exports  and  imports  is  calculated  at  about  Barrow  and  Nore  have  their  source  in  this  Ridge.  The 

one  million  sterling.  Dysart  hills  form  a  detached  part,  and  command  a 

-  The  climate  of  Quebec  is  intensely  cold,  especially  view  of  a  fine  country,  ornamented  with  plantations 

in  the  winter.    The  mean  temperature  is  so  low  as  and  magnificent  demesnes.    The  rest  of  the  county 

41*.  7*  Fahrenheit.    The  mean  temperature  of  summer  is  rather  flat,  and  the  whole  is  watered  with  rivers1 

is  68°,  8nd  that  of  winter  14°  18.    The  river  is  not  and  numerous  mountain  streams.     According  to  Sir 

always  frozen  over ;  but  in  winter  large  masses  of  ice  Charles  Coote,  the  following  is  the  ratio  of  the  different 

floating  up  and  down  with  the  tide,  considerably  ini*  kinds  of  land,  in  Irish  acres. 

Tk^  -    ^  u*'w»-j  a.  —   «.—:_.•.  ~— *.    -e  it.  Arable  land,  pasture  and  meadow,  »  £10,000 

t  The?  scenery  exhibited  from  various  parts  of  the  Bog.  moiwuiiand w«te,       .    *   .        .         21.000 

Upper  town  of  Quebec,  is  represented  by  Mr.  Weld,  Itoada, 2,000 

u  surpassing  in  grandeur,  beauty,  and  diversity,  any  Woods  and  plantations,  »        •         •         1,300 

thing  that  he  has  seen  either  in  America,  or  in  any  Water, 1,000 

other  part  of  the  globe.  UTonAn 

The  population  of  Quebec  has  been  recently  esti*  235,3000 

mated  at  18,000.    West  Long.  71°  5'  29",  and  North        In  the  map  belonging  to  the  Grand  Jury,  tbe  bogs 

Lat.  46°  48'  38".    See  America,  Vol.  II.  p.  658 ;  and  and  mountains  are  reckoned  at  60,000. 

Canada,  Vol.  V.  p.  820.    Weld's  Travel*  in  Canada,  -.  Queen's  county  is  watered  with  some  rivers,  and  by 

rol.  i.;  Gray's  Account  of  Canada,  &c. ;  and  Marshall's  many  mountain  streams.    Of  these,  the  Barrow  and 

Life  of  Washington,  vol.  i.  &e.  the  Nore,  which  rise  among  the  mountains  in  the  west, 

QUEDA.  .  See  Malacca,  Vol.  XIII.  p.  293,  col.  2.  are  the  principal.    The  Barrow  flows  in  a  north-east 

QUEENBOROUGH,  is  a  borough  town  of  Eng-  direction  by  Portarlington  to  Monastereven,  and  thenoe- 

land,  in  the  island  of  Sheppey  and  county  of  Kent*    It  in  a  south-east  direction  to  Cariow,  where  it  forms  the), 

consists  of  about  200  new  nouses,  all  of  which  are  ex-  boundary  between  Queen's  county  and  that  of  Kildare. 

ectly  two  stories  high.    A  new  guild  hall  has  been  It  is  navigable  throughout  from  Portarlington,  in  the 

lately  erected  on  the  site  of  the  old  market  house,  and  neighbourhood  of  which  it  widens  its  bed,  and  winds 

the  market  place  and  jail  are  below  it.     The  church,  through  enclosures  of  fertile  banks.     From'  Athy,  on. 

though  old,  is  neatly  fitted  up.    The  inhabitants  are  the  Barrow,  there  is  a  canal  to  Dublin*    The  Nore, 

chiefly  employed  in  the  oyster  fishery.     The  town  is  though  deep  and  long,  is  not  navigable  ;  but  it  might*' 

governed  by  a  mayor,  four  jurats,  and  two  bailiffs,  and  without  much  difficulty,  be  rendered  so,  by  levelling 

•ends  to  parliament  two  members,  who  are  elected  by  the  numeroua  weirs.    It  has  a  south-easterly  course  to 

150  voters.     Population  about  805.  Kilkenny ;  and  after  the  junction  of  the  Rose  and  Bar- 

QUEEN  Charlotte's  Island,  is  an  island  in  the  row,  near  New  Ross,  it  is  navigable  for  large  ships  to. 

Pacific,  discovered  in  1767  by  Captain  Wall  is.     It  is  the  se& 

•bout  six  miles  long  and  one  broad,  sandy  and  level,  •  The  soil  of  the  county  is  various,  from  a  very  stiff 

tnd  full  of  trees.     The  inhabitants  are  of  a  middle  clay  to  a  sandy  loam.     There  is  also  a  good  deal  of 

rise  and  dark  complexion.     Their  dress  was  a  kind  strong  gravelly  soil,  well  adapted  to  the  cultivation  of 

rf  coarse  matting.    West  Long.  138°  4'.  South  Lat.  corn.     "  The  soil  of  the  Sliebh-bloom  mountains  is 

19°  18'.  variable,  the  surface  inclining  to  a  black  and/dternate* 

QUEEN  Charlotte's  Islands,  is  the  name  of  a  ly  yellow  stiff  clay,  of  unequal  depths,  covering  a  loose, 

rroup .  of  islands  discovered  by  Captain  Carteret  in  rotten  rock,  or  a  gritty  gravel,  with  occasionally  a  little 

1767,  and  consisting  of  Egmont's  Island,  or  New  appearance  of  limestone.     The  western  side  more  ge- 

Suernsey,  Lord  Howe's  Island,  or  New  Jersey,  and  nerally  inclinea  to  a  strong  red  clay,  not  unlike  the  na« 

*ome  others,     Mendana  first  discovered  these  islands  ture  of  the  soil  in  some  of  the  northern  counties  in  Ire*. 

in  1595,  and  called  the  principal  one  Santa  Crux,  land,  where  oats  and  potatoes  only  axe  sown;  but  it 

rhese  islands  are  in  general  fertile  and  inhabited,  generally  is  throughout  spungy,  wet  and  boggy  to  the 

B.  Long.  l6S°  8&  to  165°  10'.  S.  Lat  9°  W  to  11°  xW  summit,  and  very  rocky." 
See  Hawkesworth's  Voyages,  vol.  i.  p.  849.  The  general  fuel-,  excepting  near  Cariow,  is  bop, 

QUEEN  Charlottx's  Is^avo.  See  Zealand,  New,  The  depth  of  the  bogs  is  various ;  but  the  best  is  ia 

QUEEN'S  County,  is  the  name  of  a  pounty  in  Ire*  general  only  a  few  spades  below  the  surface.    A  shal« 
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Qneen4* 

County, 

Queens* 

ferry. 


the  enterprise  w«s  then  deemed  too  hazardous,  and 
has  not  been  revived  even  in  this  period  of  speculation, 

Hopetoun  House,  the  magnificent  mansion  of  the  Earl 
of  Hopetoun,  is  partly  situated  on  the  top  of  theridgs 
which  rises  from  the  shore  to  the  west  of  the  town. 

The  great  road  from  Edinburgh  to  the  ferry  has  re» 
cently  (in  182*)  been  greatly  improved,  by  an  elegant 
bridge  over  Cramond  water ;  and  aa  the  road  passes  by 


low  bog  of  about  two  spades  deep,  occurs  in  the  moors    in  honour  of  Margaret,  Malcolm  Canmore't  queen,  who 
over  a  stratum  of  gravel  or  clay.    When  this  is  re-    frequented  and  patronised  the  place, 
claimed,  it  forms  the  richest  land,  and  the  expense  is        The  principal  manufacture  of  the  town  is  brown 
frequently  repaid  in  one  year.  soap ;  and  the  place  is  sustained  chiefly  by  it  and  by 

According  to  Sir  Charles  Coote,  the  principal  mine-    the  fishery,  and  the  business  of  the  ferry, 
rals  in  Queen's  County  are,  limestone,  coal,  iron,  cop-        The  Firth  at  this  place  was  surveyed  several  yens 
per,  manganese,  mica,  marble,  freestone,  ochre,  marie,    ago,  with  the  view  of  cutting  a  tunnel  beneath  it;  bat 
Fuller's  earth,  and  a  variety  of  clays  valuable  in  pot- 
tery.   Rich  quarries  of  limestone  exist  in  almost  every 
town  land.    The  coal  is  the  same  as  that  of  Kilkenny* 
or  glance  coal  of  Werner.  It  occurs  nearCarlow,  where 
the  collieries  an?  very  extensive.    The  quantity  of  tim* 
ber  in  this  county  is  very  small,  in  consequence  of  the 
tenants  having  been  partly  obliged  to  cut,  burn,  and 
destroy  so  many  acres  of  wood. 

The  principal  towns  in  Queen's  County  are,  Mary*  the  fine  and  picturesque  grounds  of  Dalmeny  park,  tin 
borough,  Portarlington,  Stradbelly,  Mountmelich,  residence  of  the  Earl  of  Roeeberry,  and  command! 
Mountratb,  and  Ballynekill.  Maryborough,  which  is  occasionally  fine  views  of  the  Forth,  die  stage  between 
the  county  town,  was  disfranchised  along  with  Bally-  Edinburgh  and  Queenferry  is  perhaps  one  of  the  bust 
nekill,  at  the  Union.  Portarlington,  which  sends  one  in  the  kingdom.  Population  about  56*0. 
member  to  Parliament,  is  a  populous  and  well-built  North  Queensfercy  consists  of  an  inn  and  a  few  horns, 
town,  of  one  street,  on  the  Barrow.  Many  genteel  on  the  north  aide  of  the  Firth,  and  exports  whi&ftODs 
families  resort  to  it  for  the  sake  of  its  schools,  which 
are  numerous.  Stradbelly  ia  a  neat  village,  with  a  hand- 
some church,  a  good  market  place,  and  a  charter  school. 
A  monastery  was  founded  there  in  the  12th  century 
by  Lord  O'More. 

The  principal  manufactures  of  the  county  are  linens 
and  cbarse  woollen  goods.  The  principal  exports  are 
corn  and  other  articles  of  land  produce.  A  good  deal 
of  cheese  is  made  for  the  Dublin  market. 

Queen's  County  sends. two. members  t6  Parliament. 

A  great  part  of  Queen's  County  is  divided  into  large 


estates,  from  L.5000  to  L.I 5,000  per  annum,  some  of    the  Quercus  Thictoria. 


from  the  extensive  quarries  in  its  vicinity. 

QUELPAERT  is  the  name  of  an  island  in  thee* 
tern  seas,  situated  to  the  south  of  Cores,  in  east  Long. 
1 26°  1 8'  57 v,  and  north  Let  33°  7'  49".  The  Sparrow 
Hawk,  a  Dutch  vessel,  was  wrecked  here  in  1635; 
and  La  Perouse  coasted  along  it  in  1787-  The  middle 
of  the  island  rises  into  a  peak  above  5OO0  feet  high, 
which  is  seen  at  the  distance  of  18  or  SO. leagues;  sad 
the  land  slopes  gradually  to  the  sea.  The  island  sp« 
pears  to  be  well  cultivated  to  a  considerable  height 

QUERCITRON  is  the  name  given  to  the  buM 


which  are  let  on  perpetual  leases.  The  chief  proprie 
tors  are,  the  Marquis  of  Drogheda,  Lord  de  Vesci, 
-Ossory,  Ashbrooke,  Stanhope,  Castle  Coote,  Portarling- 
ton, and  Maryborough ;  Sir  Charles  Cuote,  Mr.  Par* 
nell,  Mr.  Strange. 

See  Beaufort's  Memoir  of  a  Map  of  Ireland,  Sir 
Charles  Coote's  Statistical  Survey  of  Queens  County ; 
and  Wakefield's  Statistical  Account  of  Ireland. 

QUEENSFERRY,  South,  a  royal  burgh  and  sea- 
port town  of  Scotland  in  the  county  of  Linlithgow,  is 
situated  on  the  south  side  of  the  Firth  of  Forth,  about 
9  miles  from  Edinburgh,  and  on  the  great  north  road. 
It  consists  principally  of  an  irregular  street,  composed 
of  ill-built  houses,  and  a  few  of  which  are  of  decent  as- 
pect. There  are,  on  the  west  side  of  the  town,  the  re- 
mains of  an  old  chapel,  with  a  stone  roof. 

Queensferry  derives  its  chief  importance  from  the 
ferry  which  is  at  Newhalls,  about  a  quarter  of  a  mile 
to  the  east  of  the  town.  This  ferry  has  long  been  un- 
der excellent  management.  Good  piers  of  solid  ma- 
sonry project  into  the  sea,  so  that  there  is  a  passage  at 
all  times  of  the  tide.  The  south  pier,  which  is  double, 
is  particularly  excellent ;  and  there  is  a  light  and  watch 


This  tree  is  one  of  the  largest  of  the  American 
and  generally  attains  its  greatest  size  in  the  valleys 
between  the  high  mountains  of  North  Carolina.  Ill 
height  is  commonly  80  feet,  and  its  diameter  8  feet 
It  is  highly  valuable  for  its  timber,  and  its  bark  is  raw 
koned  superior  in  tanning  to  any  other  species  of  oik, 
in  consequence  of  the  yellow  coloiir  which  it  gives  to 
the  leather. 

It  was  introduced  into  dying  under  the  name  of 
Quercitron  by  Dr.  Bancroft,  whose  method  and  pro- 
cesses are  fully  detailed  in  our  article  Dyking,  vol.  ?iiu 
sect.  S3,  H2,  150,  260,  SI 6,  328,  335,  SS8,  379- 

QUERCUS.  See  Botany,  and  Materia  Medio, 
Vol.  XIII.  p.  352. 

QUESNAY  FRANCOIS,  a  celebrated  physicisD 
and  political  economist,  was  born  at  Ecquivilly,  or  is 
some  say,  at  Merey,  in  1694,  and  was  the  son  of  scorn* 
mom  labourer,  or  a  small  farmer.  Hie  education  was  en- 
tirely neglected ;  and  he  is  said  to  have  learned  to  rod 
the  Maison  Rustique  of  Liebaut,  by  means  of  a  few 
lessons  from  the  village  gardener;  and  by  the  aid  of  ha 
master,  the  surgeon  of  Ecquivilly,  he  acquired  a  know- 
ledge of  the  Latin  and  Greek  languages.     The  assto- 


house  erected  on  a  rock  at  the  north  pier.    There  are    ance  thus  given  to  our  young  student  was  amply  re* 
also  sundry  piers  on  the  south  side,  one  to  the  west  of    paid ;  for  when  his  master  applied  for  admission  to  the 


the  town,  and  another  to  the  east  of  Newhalls. 

The  passage  is  only  about  two  miles  wide;  and 
half  way  through  there  is  a  rock  with  a  small  fort  on 
its  summit. 

The  town,  which  sends  a  member  to  Parliament  in 
conjunction  with  Stirling,  Dunfermline,  Inverkeithing, 
and  Culross,  is  governed  by  a  provost,  one  land  bailie, 
two  sea  bailies,  a  dean  of  guild,  and  a  town«council. 
In  old  charters,  the  town  is  called  Passagium 


college  of  St.  Come,  he  presented  several  essays,  wnt* 
ten  by  Quesnay,  which  were  received  wkh  high  ap- 
plause. This  little  incident  roused  the  ambition  of 
Queenay,  and  excited  him  to  repair  to  Paris,  whs  re  he 
prosecuted  most  ardently  his  medical  studies,  and  be- 
gan also  his  metaphysical  researches  by  the  perusal  of 
Malebranche's  Recherche  de  la  V4rit6*  At  this  time  sn 
accidental  acquaintance  with  Cochin,  of  the  Royal  Acs- 
demy,  induced  him  to  acquire  from  that  artist  a  know- 
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ledge  of  drawing  and  surgery,  which  he  found  of  great 
use  in  hie  professional  pursuits. 

Having  completed  bis  studies  at  Pari*,  he  settled 
at  Nantes,  a  town  of  considerable  magnitude,  in  his 
native  province ;  but  from  some  low  jealousy  of  his 
talents,  the  corporation  of  surgeons  refused  to  admit 
him  into  their  body.  He  accordingly  returned  to  Paris, 
tod  having  passed  his  examinations  in  the  moat  success** 
fal  manner,  he  was  ordered  to  be  admitted  into  the 
corporation  at  Nantes  in  1718. 

The  reputation  which  he  acquired  in  this  town,  re- 
commended him  particularly  to  the  Duke  de  Vilkroy, 
tfhose  family  he  attended  ;  and  he  was  induced  to  ac- 
company his  Grace  to  Paris  in  1730,  as  his  family  sur- 
geon. 

An  event  of  a  very  accidental  nature  happened  to 
lim  at  this  time,  which  laid  the  foundation  of  his  fu- 
ture success  in  life.  Having  called  at  the  Countess 
P£strade*a  along  with  the  Duke,  Quesnay  remained 
n  the  carriage.     During  the  visit,  the  Countess  was 


a 

Quintilfoti 

Mareut  F.i- 

biu*. 
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in  Igmo.,  and  his  Trail*  de  la  Gungrine,  the  last  of  Quetnay 
which  is  still  held  in  the  highest  esteem.  In  1744  he  Pr&nqoiM 
published  his  Recherche*  Critique*  el  Hutoriques  sur  f- 
Origine,  sur  lee  divers  Halt,  et  sur  le  Progres  de  la  Chi- 
rurgie  en  France,  a  work  which  called  forth  some  oppo- 
sition in  relation  to  the  alleged  inaccuracy  of  the  histo- 
rical statements. 

After  the  publication  of  his  Treatise  on  Fevers  in 
1753,  Quesnay  seems  to  have  directed  himself  princi- 
pally to  the  study  of  political  economy.  He  contribu- 
ted the  articles  Fervuer  and  Grains  to  the  volume  of 
the  Encyclopaedia,  which  appeared  in  1756  and  1757. 
His  Tableau  Economique  was  printed  at  Versailles  in 
1758,  with  the  Maxmes  Ginirales  de  Gouvernemeni 
Economique  annexed  to  it  Although  the  author  had 
been  much  afflicted  by  the  gout,  vet  his  mental  facul- 
ties remained  unimpaired.  At  the  end  of  his  life  he 
occupied  himself  with  the  study  of  mathematics.  He 
died  at  Versailles  in  December  1774,  in  the  80th  year 
of  his  age.    An  account  of  the  territorial  system  of 


icised  with  an  epileptic  fit,  so  that  Quesnay  was  in*.    -Quesnay  will  be  found  in  our  article  Political  Eoono- 


tantly  summoned  into  the  house,  and  perceiving  the 
ttture  of  the  disease,  which  had  scarcely  begun,  he 
rdered  the  Duke  and  the  other  attendants  out  of  the 
oom,  and  contrived  to  conceal  the  nature  of  the  ma- 
ady.  Grateful  for  the  kindness  and  skill  of  Quesnayf 
be  Countess  recommended  him  to  Madame  Pompa» 
oar,  who  made  him  her  family  physician,  and  procur- 


d  him  in  1737  the  situation  of  surgeon  in  ordinary  to    and  Minkralogy  Indexes, 


my,  in  this  Volume,  p.  39,  40  ;  and  farther  particulars 
respecting  him  will  be  found  in  his  Eloge,  in  the  Me- 
moirs of  the  Academy  for  1 774 ;  filoy's  Diction.  Histo- 
rique  de  la  Medicine  ;  the  Count  D'  Albon's  Eloge,  in  the 
Ephemirides  du  CUouen,  for  1 775 ;  Marroontel'e  Memoirs; 
and  Chalmers*  Biographical  Dictionary,  vol.  xxv. 
QUICKSILVER*     See  Mercury,  in  Chemistry 


be  King. 

Having  written  a  refutation  of  the  doctrines  of  Silva, 
npecting  blood-letting,  be  exhibited  such  seal  and 
nowledge  in  a  public  controversy  in  which  this  in- 
olved  him,  that  M.  Peyronie  got  him  appointed  secre* 
try  to  the  academy  of  surgery,  which  he  had  succeed- 


QUILLOTA.    See  Chili,  Vol.  VI.  p.  193,  &c. 

QUILOA,  a  city  and  sea-port  town  of  Africa,  and 
capital  of  a  kingdom  of  the  same  name.  It  is  situated 
on  the  east  coast,  near  the  mouth  of  the  river  Coavo, 
and  was  discovered  in  1498  by  the  Portuguese.  The 
town  is  built  on  an  island,  and  is  said  to  be  large  and 


d  in  establishing  in  1731.    For  the  memoirs  of  this    rich,  the  houses  being  built  of  stone  and  mortar,  after 


ademy,  he  wrote  the  preface  to  the  first  volume,  and 
tany  articles  on  particular  branches  of  surgery,  which 
ave  always  been  much  admired.  The  labours  of  this 
See  having  begun  to  injure  his  health,  which  had  been 
eltcate  from  repeated  attacks  of  the  gout,  he  wished  to 
nit  the  arduous  duties  of  a  surgeon,  and  he  accord- 
\f\j  took  his  degree  of  M.D.  in  1744,  and  was  soon 
fter  appointed  consulting  physician  to  his  majesty,  in 


the  Spanish  fashion,  and  ornamented  with  terraces  and 
gardens.  The  streets  are  so  narrow,  that  one  may 
easily  step  from  one  side  to  the  other.  The  citadel, 
which  was  the  residence  of  the  Mahometan  sovereigns, 
is  surrounded  with  a  ditch  and  fortification,  and  adorn-  , 
ed  with  stately  towers.  ' 

This  place  was  visited  in  1612  by  Captain  Beaver, 
who  saw  only  a  number  of  scattered  huts,  and  found 


rhich  capacity  he  attended  his  royal  master  in  the    that  the  export  of  elaves  had  diminished  from  10,000 


tapaigns  of  1744  and  1745.  Amid  the  bustle  and 
(•tractions  of  a  military  life,  he  collected  the  materials 
f  his  TratU  des  Fievres  continues,  which  appeared  in 
753,  in  2  vols.  18mo. 

After  the  Dauphin  had  undergone  the  smallpox, 
ie  King  presented  him  with  letters  of  nobility ;  and 


to  a  few  hundreds.  The  Imam  of  Muscat,  who  wrest- 
ed this  place  from  the  Portuguese,  maintains  a  fort 
with  three  guns  and  half  a  doxen  soldiers,  who  keep  in 
tributary  subjection  the  King  of  Quiloa.  East  long. 
39*  47',  and  south  let  8°  4C. 
QUIMPER,  «  town  of  France,  and  chief  place  of 


rm  the  confidence  which  he  always  placed  in  the  the  department  of  Finisterre,  is  situated  on  the  Oder, 

idgment  of  our  author,  in  consequence  of  which  he  which  is  navigable  for  ships  of  200  tons  to  the  sea.    It 

iUedhimxonpeiuftir,hegavehim^reepena^nowers  is  divided  into  the  old  and  new  town,  and  encircled 

* hi8arms,withthemottoofPropiercagtWtoiiemmea/i^  with  a  wall  and  towers.     The  principal  buildings  are 

The  good  fortune  of  Quesnay  had  now  placed  him  the  cathedral,  the  exchange,  the  public  library,  and  the 

i  circumstances  of  comparative  ease  and  affluence,  and  botanical  garden.    It  ie  principally  supported  by  its 

e  seems  to  have  employed  his  leisure  in  republishing  fisheries,  and  manufactures  of  stone-ware.  Population, 

)me  of  his  medical  works,  and  in  completing  those  £608. 

iuch  he  had  planned.    He  republished,  in  1747,  an        QUINTILIAN    Marcus   Fabivb,    a   celebrated 

nlarged  edition,  in  8  vols.,  of  his  Essai  Physique  sur  teacher  of  eloquence,  was  born  in  Spain  about  the  year 

Economie  Animate,  which  first  appeared  in  1736,  and  of  our  Lord  42,  and  waa  educated  at  Rome,  where  he 

rhicb,  in  the  opinion  of  HaUer,  is  more  characterized  by  etudied  eloquence  under  the  celebrated  orator  Domi- 

ypotheais  than  by  sound  practical  views.  In  1748  an-  tius  Afer.    He  opened  a  school  of  rhetoric  at  Rome, 

— j  i_.    „  ..        * +.  i  j_   n—M—M-*!—i  i—  »•.  ^^  YisA  the  honour  of  being  the  first  person  whore* 

ceived  a  salary  from  the  state  as  a  public  teacher.  This 
laborious  duty  he  discharged  for  SO  years  with  great 
approbation  and  success,  at  the.  same  time  that  he  car* 
ned  on  his  profession  as  a  pleader  at  the  bar.  With 
the  permission  of  the  Emperor  Domitian,  he  retired  to 


eared  his  Examen  Impartiel  des  Contestations  des  Mem 
tcins  et  des  Chirurriens  de  Paris.  In  1749  he  pub- 
abed,  in  4to.,  his  MemoWe  Presents  au  Roi,  par  son 
Vomer  CAirvrgten,  ou  ton  examine  la  taqesse  de  Pan* 
ieaae  Legislation,  sur  Vital  de  la  Chirurgie  en  France. 
a  the  same  year  appeared  his  Trail*  de  la  Suppuration, 
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Quintntan  enjoy  the  fruits  of  his  industry,  and  devnted  himself  .the  town  is' about  11,000.    The  number  of  houaes  it 
MarcuaFi.  with  great  assiduity  to  the  study  of  literature.     He 
wrote  a  Treatise  on  the  Causes  of  the  Corruption  of 


bitu, 

<ju  ntiihSt,  Eloquence .  ancj^  at  the  urgent  request  of  several  of  his 

friends,  he  composed  his  Inslitutiones  Oratoriae,  which 

contains  a  complete  system  of  oratory,  and  which  were 

discovered  in  1415,  in  an  old  tower  of  a  monastery  at 


above  1 800. 

A  full  account  of  the  magnificent  canal  of  St  Qnio. 
tin,  wiH  be  found  in  our  article  on  Inland  Navu* 
TloNt  Vol.  XV.  p.  227. 

QUINTUS  Cuxtius  Rufus,  a  LiiUn  historian 
celebrated  by  his  History  of  the  .reign  .of  Alexander 


St.  Gall,  by  Poggio  Bracciolini  of  Florence.     It  is  di-    the  Great,  is  supposed  to  hav%e.  flourished  in  the  reign 
"  ?J   *  *  '    "~  v     "  » •  .  •         •  ^  i--  i--- j    0^  Vespasian  or  Trajan.     His  work,  which  bis  been 

admired  for  the  elegance  and  purity  of  his  style,  is 
divided  into' ten  books ;  of  which  the  first  and  second, 
the  end  of  the  fifth,  and.  the  beginning  of  the  sixth,  art 
lost*  An  elaborate  supplement  to  this  work  has  beet 
written  by  Freinshemius. ..  The  best  editions  are  than 
of  Elzevir,  Amsterdam,  1673,  8vo. ;  of  Snakenburg, 


vided  into  19  books,  in  which  he  points  out  the  Jrind 
of  education  suited  to  an  orator  from  his  infancy. 

Quintilian  was  appointed  preceptor  to  the  two  young 
princes  whom  Domitian  intended  to  make  his  succes- 
sors ;  but  the  pleasure  which  he  derived  from  the  fa- 
vour of  the  Emperor,  and  the  success  of  his  works,  was 
sadly  imbittered  by  the  death  of  his  wife  and  his  two 


sons,  one  of  whom  he  has  described  as  a  prodigy  of   Lugd.  Bat*  1724;  and  of  Barbou,  Paris,  1757. 


-  QUITO,  the  name  of  an  extensive  province  of 
South  America,  is  bounded  on  the  north  by  that  of  San- 
ta  Fe  de  Bogota,  on  the  west  by  the  Pacific,  on  the 
south  by  Peru,  and  on  the  east  by  the  Portuguese  ter- 
ritories. It  is  about  600  miles  long  from  north  u 
south,  and  about  1800  broadf  The  population  haw. 
ever  is  chiefly  confined  to  the  valley  between  the  two 
Cordilleras  of  the  Andes,  which  resembles  a  street  when 
compared  with  the  whole  extent  of  the  country,  which, 
especially  in  the  eastern  governments9  is  thinly  scat- 


premature  talent  Quintilian  died  about  A.D.  95-  The 
nest  editions  of  Quintilian  are  those  of  Gesner,  Gotting. 
1738,  4to. ;  of  Lug.  Batav.  1665,  cum  notis  variorum  ; 
and  that  of  Gibson,  Oxon.  1693. 

QUINTIN,  St.  is  a  town  of  France,  in  the  depart- 
ment of  the  Aisne.  It  stands  on  the  river  Somme,  on 
the  canals  of  Crozat  and  St.  Quintin.  The  streets, 
which  are  numerous,  are  tolerably  wide,  clean,  and  re- 
gular, and  many  of  the  houses  good  and  well  built. 

The  market  place  is  square.     On  one  side  of  it  is  the        m  ,    w 

Hotel  de  Ville,  and  in  the  middle  is  a  well  with  an  ele-  tered  with  missionary  villages, 
gant  iron  rail  and  framing.  The  cathedral  is  a  huge  -  The  productions  of  Quito  are  extremely  varias, 
mass  of  building,  without  either  towers  or  spires,  and  owing  to  the  variety  of  climate  and  of,  elevation  whica 
rising  high  above  all  die  other  houses  in  the  town.  It  it  enjoys.  The  level  and  champaign  districts  produce 
is  plain,  and  rather  ugly  on  the  outside,  with  a  very  harvests  of  Indian  corn  in  great  abundance,  while  the 
steep  roof.  The  portal  at  the  west  end  is  very  heavy,  bottoms  of  deep  cavities,  enjoying  a  still  warmer  tea* 
with  a  mixture  of  Greek  architecture.  The  cathedral 
has,  what  is  unusual,  two  transepts,  which  give  great 
variety  and  richness  to  the  interior.  In  consequence 
of  this,  the  breadth  of  the  whole  of  the  choir,  including 
the  aisles,  &c.  is  the  breadth  or  length  of  the  transept. 
The  sculptures  between  the  pillars  of  the  choir,  and 


perature,  are'  planted  with  sugar  canes,  from  which 
great  quantities  of  sugar  and  rum  .are  obtained*  The 
lands,  near  the  summits  of  the  mountains,  possessing 
various  -temperatures,  produce  wheat,  barley,  potites, 
and  pot-herbs  of  all  kinds.  Above  those  plantation*. 
on  the  mountain  plains,  are  fed  .numerous  flocks  of 


•seen  from  behind,  have  been  much  defaced.     In  one  of    sheep,  the  wool  of  which  affords  employment  to  a  gretf 


the  little  chapels  on  the  right  hand  of  the  altar  there  are 
-some  fine  paintings  and  tapestry,  and  the  painted  glass 
in  the  windows,  particularly  in  those  of  the  choir,  is 
•very  grand.  A  noble  iron  grate  and  railing  separates  the 
choir  from  the  nave.  The  north  window  of  the  great 
transept  is  very  grand,  and  there  is  a  fine  circular 


number  of  people.  Some  of  the  farmers  rear  cow 
for  the,  purpose  of  making  butter  and  cheese,  whik 
others  breed  cattle,  and  at  the  same  time  manufacture 
cloth,-  baizes,  and  serges* 

Although  the  climate  varies  very  rapidly  in  this 
country,  and  though  in  the  course  of  half  a  day  we  may 


viirage  in  the  north  end  of  the  little  transept.    The    pass  from  the  heat  of  the  torrid  to  the 'cold  of  the  frigid! 


zone,  yet  in  the  same  place  vicissitudes,  seldom  occur. 
This  equability  of  the  climate  in  the  same  place,  joined 
to  the  great  fertility  of  the  soil,  occasions  a  regular  we- 
cession  of  the  productions  of  the  earth*  No  sooner  ire 
the  fruits  matured,  and  the  leaves  begin  to  change 
their  colour,  than  fresh  leaves,  blossoms,  and  fruits  tp» 
pear  on  the  same  tree  in  their  proper  gradations;  and 
as  the  same  happens  with  regard  to  corn,  the  operatioQS 


•south  window  -of  it  is  not  circular,  but  is  very  grandly 
painted.  The  lowest  window  in  the  little  transept  is 
covered  with  vitrages,  composed  of  very  large  figures. 

The  Halle  aux  Bled,  near  the  market  place,  has  a 
high  turret,  and  has  formerly  been  a  church. 
•    TheMaison  de  Ville  is  a  singular  piece  of  Gothic  ar- 
chitecture, situated  on  the  north  side  of  the  market 
place.    It  is  two  stories  high,  and  has  an  arcade  below 

of  seven  pointed  arches.  On  the  second  story  there  of  sowing  and  reaping  are  carried  on  at  the  same  time. 
are  nine  gothic  windows.  This  is  surmounted  with  an  The  corn  and  fruits  are  here  particularly  excellent; 
^ornamented  ballustrade,  and  the  front  terminates  with  and  the  beef,  veal,  mutton,  pork,  and  poultry,  are  re* 
•three  pediments,  each  of  which  is  nearly  an  equilateral    markably  delicate  and  fine. 

triangle.  On  the  middle  pediment  a  clock  has  been  The  principal  manufactures  of  Quito  are  cottooi, 
placed.  There  is  a  foundling  hospital  in  the  town,  some  of  which  are  white,  called  Tucuyos,  and  others 
which  is  a  plain  brick  building.  The  country  around  striped,  baizes  and  cloths,  which  find  a  ready  market 
'St.  Quintin  is  in  general  bare.  Though  rich,  the  soil  at  Lima.  The  interior  provinces  of  Peru  are  thus  sap* 
is  red  and  clavey,  and  there  are  great  numbers  of  wind- 
dills  in  the  vicinity. 

This  town  has  long  been  celebrated  for  its  manufac* 
tures  of  thread,  linen,  cambric,  lawn,  gauze,  and  cot* 
ton ;  and  it  carries  on  a  great  export  trade  with 


plied  with  them  in  return  for  silver,  gold,  silver  frith 
ges,  wine,  brandy,  oil,  copper,  tin,  lead,  and  quicksil- 
ver. The  agricultural  productions  of  Quito,  are  chief* 
ly  consumed  within  the  province,  with  the  exceptios 
of  the  wheat,  a  part  of  which  is  sent  to  Guayqnil.  fl» 


France,  (Holland^  Germany,  &c.    The  population  of   quantity  of  cheese  annually  consumed  within  the  pr* 
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vince,  is  calculated  at  between  seventy  and  eighty 
'  thousand  dollar*  of  the  money  of  the  country.  Good* 
manufactured  by  the  public,  or  woven  by  private  Indi- 
ans are  sent,  together  with  some  kinds  of  provisions, 
to  the  jurisdiction  of  Barbaeoas.  These  provisions  are 
exchanged  for  the  gold  found  in  the  country,  which 
is  disposed  of*  in  Lima  at  a  greater  price.  The  stuffs 
at  Quito  find  a  market  in  the  governments  of  Popay- 
xn  and  Santa  Fe.  Indigo  in  very  great  quantities  is 
brought  into  the  province  from  the  coast  of  New< 
Spain,  and  by  way.  of  Guayaquil  iron  and  steel  are  im- 
ported both  from  Europe  and  the  coast  of  Guatimala.  > 

In  our  articles  on  the  Andes,  Vol;  II.  p.  47*  and 
Physical  Geography,  Vol.  XVI.  p.  486*491;  &&• 
kc.  will  be  found  much  curious  information  respecting 
this  province.  See  Ulloa's  Voyage,  vol.  iv. ;  Alcedo's 
Dictionary ;  and  Humboldt's  Personal  Narrative. 

QUITO,  the  capital  of  the  province  of  Quito  in' 
South  America,  is  built  on  the  acclivity  of  the  volcanic 
mountain  of  Pmcbincha,  and  also  among  the  ravines' 
formed  by  the  eminences  of  this  mountain ;  so  that 
the  streets  are  extremely  uneven  and  irregular;  and* 
many  of  the  houses  founded  on  arches.  In  point  of 
magnitude,  Quito  is  ranked  among  the  cities  of  the 
second  order  in  Europe.  ...  ,  ( 

The  principal  regular  streets  of  Quito  are  four  in 
number,  which  terminate  at  the  angles  of  the  principal 
iquare.  They  are  straight,  broad,  and  handsome,  and 
are  paved.  At  the  distance  of  three* or  four  hundred 
yards  the  irregular  streets  commence,  and  they  are  so 
steep  that  the  inhabitants  are  deprived  of  the  use  of 
ooaches  or  wheel  carriages.  Some  of  the  streets*  are 
interacted  by  ravines  or  breaches,  and  the  houses  are 
built  on  the  aides  of  their  rugged  projections.  The 
principal  square  is  very  spacious,  and  has  an  elegant 
fountain  in  its  centre.  On  one  side  of  the  square  stands 
the  cathedral,  on  the  opposite  side  is  the  episcopal  pa- 
lace. The  town  house  occupies  the  third  side,  and 
the  palace  of  the  audience  the  fourth.  Besides  this 
iquare,  there  are  two  others  of  spacious  dimensions, 
and  several  of  a  smaller  size.  Most  of  the  convents  are 
situated  in  these  squares,  and  some  of  them,  particu- 
larly that  of  the  Franciscans,  are  elegant  and  ornamen- 
tal structures.  The  principal  houses  are  large,  spacious,* 
and  well  laid  out  They  are  only  one  story  high,  with 
low  and  narrow  doors  and  windows.  They  are  built 
of  adobes,  or  unburnt  bricks  and  clay,  cemented  by 
mnguaga,  an  uncommonly  hard  kind  of  mortar,  em- 
ployed by  the  ancient  Indians. 

The  city  of  Quito,  which  was  erected  into  a  bishop- 
ric in  1545,  contains  seven  parish  churches,  a  univer- 
sity, a  cathedral,  an  hospital,  with  numerous  convents, 
nunneries,  &c.  The  cathedral,  endowed  in  1545,  has 
an  extensive  jurisdiction,  and  the  bishop's  revenue  is 
24,000  piastres.  It  is  richly  adorned  with  tapestry 
bu>ging«,  Mid  wry  expensive  monuments;  but*the 


parish  churches  are  buildings  of  mean  appearance* 
The  college  of  the  Jesuits,  and  the  convents  or  the  Au- 
gostins,  Dominicans,  and  Fathers  of  Mercy,  are  large, 
well-built,  and  highly  ornamented  buildings.  In  the 
church  of  the  Jesuits  there  is  a  slab  of  alabaster,  on 
which  is  commemorated  in  Latin  the  labours  of  the 
French  and  Spanish  mathematicians  from  1736  to 
174-2,  and  containing  many  particulars  respecting  the 
measurement  of  a.  degree  of  ihe  meridian  which  was 
then  taken  on  the  plain  of  Quito.  The  hospital  is  a> 
fine  building, '  with  separate  wards  for  men  and  wo- 
men, under  the  patronage  of  the  order  of  our  Lady  of' 
Bethlehem. 

-  The  principal  courts  are  that  of  the  royal  audience, 
the  exchequer  or  chamber  of  finances,  and  a  treasury 
for  receiving  the  effects  of  persons  deceased.  The  cor- 
poration consists  of  a  corregidor,  two  ordinary  alcaides, 
elected  annually,  and  regidores.  >    '     .     . 

The  population  of  Quito,  including  all  ranks,  is  esti- 
mated at  70,000,  though  Alcedo  makes  it  only  58,000.. 
The  higher  ranks  are  either  the  descendants*  of  the  ori- 
ginal conquerors,  or  of  those  who  afterwards  came 
over  from  Spain  invested  with  some  lucrative  office.' 
The  lower  classes  consist  of  Spaniards  or  whites,  Mes- 
tizos, Indians  or.  natives,  and  negroes.  The  Spaniards^ 
according  to  Ulloa,  amount  to  one  sixth  part  of  the 
population.     The  Mestizos,  the  progeny  of  Spaniards 
and  Indians,  form  nearly  one  third,  and  the  Indians 
form  another  third.    The  others,  who  amount  to  about 
one  third,  form  the  casts.  The  Spaniards  are  too  proud 
to  be  industrious,  and  are  therefore  generally,  poor. 
The   Mestizos  are  occupied  in  different  trades,  but 
chiefly  in  the  higher  arts,  such  as  painting  and  sculp- 
ture, in  which  they  excel.     Tne  Indians  are  .generally 
occupied  with  the  lower  professions,  such  as  that  of 
shoemakers,  bricklayers,  weavers,  &c  The  women  are 
more  numerous  than  the  men,  and  old  age  begins  in 
the  men  at  about  thirty. 

Quito  is  situated  at  the  height  of  9538  feet  above  the 
level  of  the  sea,  and  there  rises  behind  it  the  conical 
summit  of  the  Javirac,  immediately  below  that  of  Piri- 
ehincha.  Several  streams  from  the  sides  of  the  moun- 
tains supply  the  city  with  water  by  means' of  conduits, 
and  several  of  those  streams,  which  unite  at  x>ne  point, 
form  the  river  Mangora,  over  which  there  is  a  stone 
bridge.  The  mean  temperature  of  Quito  is  57°.  92  of 
Fahrenheit.  The  maximum  temperature  is  71*.  6,  and 
the  minimum  42.8".  The  temperature  of  the  day  va- 
ries from  60.08°  to  66.74° ;  and  that  of  the  night  from 
48°.  2  to  51  °i  8.  An  account  of  the  earthquake  which 
desolated  Quito  in  1797,  and  of  the  climate,  will  be 
found  in  our  article  Andes,  Vol.  II.  p.  50.  coL  2.  p. 
51.  col.  1.  p.  54.  col.  2. 

See  UUoa's  Voyage,  vol.  L  book.  v.  chap.  iv.  &c ; 
Humboldt's  Personal  Narrative,  and  his  Memoir  on  Iso- 
thermal Lines,  in  theMtmoiresd'Arcuetl,  tomeiii.  p.  462. 
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I,  a  town  .of  Hungary,  and  capital  of  the  coun- 
ty of  Itaab  or  Gyori  Varmegye.  It  ia  situated  in  an 
agreeable  level  country,  at  the  conflux  of  the  Danube, 
the  Raab,  and  the  Rabnitz,  by  which  it  is  nearly  sur- 
rounded. Several  of  the  streets  are  regular,  straight, 
and  spacious.  Most  of  the  houses  are  built:  of  stone, 
and  some  of  them  are  very  handsome.  The  great  square 
vol.  xvir.  p*bt  r. 
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is  ornamented  with  fine  buildings,  among  which  the  ci- 
devant  college  of  the  Jesuits  is  particularly  admired. 
The  principal  establishments  here  are  the  academy, 
erected  in  1 750,  where  lectures  in  philosophy,  theology, 
and  law  are  delivered  ;  and  the  college  of  the  Luther- 
ans. The  cathedral  is  a  superb  building,  and  its 
ohoir  cost  70,000  florins.    The  castle  and  the  fortifica- 
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R«BiRf.  lions  of  tbc  city  were  constructed  by  Ferdinand  I.  and 
Maximilian  II.  Both  nature  and  art  have  contributed 
to  defend  it.  There  is  a  large  glacis  and  open  space 
between  the  town  and  the  suburbs.  The  fortification* 
consist  of  seven  bastions,  and  there  is.  always  here  a> 
strong  garrison  of  soldiers,  provided  with  military 
store?.  Knives  and  swords,  and  some  other  articles  of 
cutlery,  are  the  principal  manufactures  of  the  place. 
Population  about  18,000..  East  long.  1 7°  ff  45" ;  north 
lat.  47°  41'  15". 

RAASAY,  or  Raaza,  from  Raa%  a  roe  in  Danish,  one 
of  the  Western  Islands  of  Scotland,  in  the  parish  of  Por- 
tree, and  county  of  Inverness.  It  is  situated  between 
the  Mainland  and  the  Isle  of  Sky,  from  which  it  is  di- 
vided by  a  channel  from  one  to  three  miles  wide.  The* 
island  is  about  fifteen  miles  long,  and  from  one  to  three 
in  breadth,  and  contains  about  $1%  square  miles.  On 
all  its  sides  the  coast  rises  to  a  great  height  above  the> 
sea,  forming  as  it  were  a  single  ridge  above  1,000  feet 
high ;  but,  on  the  east,  it  is  peculiarly  bold  and  preci- 
pitous. The  island  is  mountainous  throughout,  and  to*' 
wards  its  south  end,  it  rises  into  a  lofty  hill  called  Dunn- 
<?ann,  about  1500  feet  high,  which  gives  rise  to  many 
streams,  and  at  the  base  of  which  are  two  fresh  water 
lakes.  The  soil  is  principally  peat-earth,  sand,  or  gravel, 
and  is  better  fitted  for  pasturage  than  for  tillage,  though 
there  are  several  spots  of  fertile  and  well* cultivated  land. 
The  supply  of  freestone  in  Raasay  is  almost  inexhaust- 
ible. There  is  also  plenty  of  limestone ;  and  near  one 
of  the  limestone  quarries  there  is  a  calcareous  petrifying 
spring.  Gneiss  occupies  the  whole  of  the  northern  ex- 
tremity of  the  island,  and  is  the  lowest  substance.  The 
red  sandstone  begins  where  the  gneiss  ends,  and  the 
porphyry,  which  is  incumbent  on  the  sandstone,  is  li- 
mited to  the  western  side  of  the  southern  division,  or  to 
that  part  immediately  opposite  to  Sky.  Dr.  MacCulloch 
discovered  the  prehnite  in  the  island. 

Among  the  antiquities  of  the  island,  the  principal 
are  the  remains  of  two  forts,  the  highest  of  which,  si- 
tuated in  the  south  extremity  of  the  island,  is  called 
Dunn-Cann,  a  name  supposed  to  be  derived  from 
Canne,  cousin  to  one  *>f  the  Danish  kings*  The 
other  fort,  at  the  north  end  of  the  island,  and.  on  the 
east  coast,  called  Castle  Brochel,  is  a  landmark  well 
known  to  sailors.  It  stands  on  a  conglomerate  rock 
almost  round,  and  having  an  area  of  about  seventy  feet 
square,  the  mass  of  rock  resembling  an  excrescence 
projecting  from  a  cone.  The  rock  is  forty  feet  high, 
except  where  the  stair  leads  up  to  it ;  and  it  is  sixty 
feet  above  the  level  of  the  sea  at  its  base.  "  This  build- 
ing," says  Dr.  MacCulloch,  "  is  so  contrived,  as  to  cover 
the  whole  summit  of  the  sharp  eminence  on  which  it 
stands;  its  walls  being  continuous  with  the  precipitous 
pieces  of  the  rock.  The  projections  of  these  have  been 
so  contrived  as  to  form  parts  of  the  building,;  and  they 
are  at  the  same  time  so  like  in  appearance  to  the  ma- 
sonry of  which  it  is  constructed,  that  it  is  often  diffi- 
cult to  distinguish  between  the  artificial  and  the  natu- 
ral wall.  The  castle,  which  is  a  whimsical  and  pic- 
turesque structure,  is  built  of  stone  and  lime,  and  was 
formerly  the  chief  seat  of  Macleod  of  Raasay.  The  seat 
of  the  family,  however,  is  new  at  Clachan  or  Kirktown, 
near  the  opposite  end  of  the  island.  The  island  abounds 
with  roe  deer,  which  destroy  the  young  plantations. 
There  are  remains  of  woods  in  various  parts  of  Raasay, 
and  some  beautiful  and  stately  trees  near  Clachan.  The 
population  of  Raasay,  together  with  the  adjacent  island 
of  Ronay,  is  about  1000.  West  long,  about  6° ;  north 
lat.  57°  25'. 

JFor  farther  information  respecting  this  island,  see 


Macdonald's  Agricultural  Survey  ofthe  Hebrides.  Edro. 
1811,  p.  774—779;  and  Dr.  MacCullocfa'sDejcrf^itm 
of  the  Western  Islands,  vol.  i.  p.  239—259,  in  which 
work  there  is  a  fine  engraving  of  Brochel  Castle. 

RABELAIS,  Francis,  a  celebrated  French  satirist, 
was  hern,  according  to  some,  about  the  year  1483,  and, 
according  to  others,  in  1490,  at  Chjnon  in  Tounioe. 
He  entered  early  among  the  Cordeliers,  and  acquired 
considerable  popularity  as  a  preacher ;  but,  in  come. 
quence  of  some  scandal  in  the  monastery,  he  was  im- 
prisoned in  his  cloister.  He  is  said,  however,  to  hive 
obtained  his  liberation  from  his  wit  and  facetioosnest, 
and  to  have  been  permitted  by  the  Pope  to  remove  to  the 
Order  of  St.  Benedict.  His  habits  of  life  induced  him 
to  lay  aside  his  religious  character  in  1530,  and  tore* 
pair  to  Montpellier,  for  the  purpose  of  studying  physic. 
When  the  Chancellor  Du  Pratt  abolished  the  privilege! 
ofthe  faculty  of  medicine  at  Montpellier,  by  a  decree 
of  parliament,  Rabelais  is  said  to  have  had  the  address 
to  make  him  get  the  decree  revoked  ;  and  in  comme- 
moration of  this  event,  bachelors  in  the  medical  school 
of  Montpellier  are  invested  with  a  scarlet  robe,  which 
is  said  to  be  the  very  robe  worn  by  Rabelais. 

After  continuing  some  time  at  Montpellier,  he  went 
to  Lyons,  where  he  published  a  collection  of  some 
pieces  of  Hippocrates  and  Galen,  and  likewise  several 
other  works,  among  which  were  some  of  the  boob  of 
his  History  of  Garganlua  and  Pantagruel,  which  gave 
him  such  a  high  rank  among  the  writers  of  burlesque. 
Having  resided  in  the  same  convent  with  Cardinal  John 
du  Bel  lay,  now  archbishop  of  Paris,  Rabelais  waited 
upon  him  in  Paris  in  1535  ;  and  such  was  the  in> 
pression  which  his  talents  and  wit  made  upon  the 
prelate,  that  he  took  him  into  his  family  as  physician, 
librarian,  and  steward.  In  1536,  Du  Bel  lay  went  to 
Rome  as  ambassador  from  the  French  court ;  and  Rabe- 
lais made  himself  so  agreeable  to  the  Pope  and  tbc  car- 
dinal, that  he  not  only  received  absolution  for  the  crime 
of  apostacy,.  but  obtained  a  privilege  to  enable  him  to 
hold  ecclesiastical  benefices.  Having  taken  his  degree 
of  Doctor  of  Medicine  at  Montpellier  in  1539,  he  soon 
after  returned  to  Paris,  and  by  the  interest  of  the  arch* 
bishop,  he  was  received  as  a  secular  canon  in  the  abbey 
of  St.  Maur  near  Paris.  He  was  afterwards  appointed 
to  the  curacy  of  Meudon,  the  duties  of  which  he  dis- 
charged from  1545  till  the  time  of  his  death,  which 
took  place  in  1553,  in  the  70th  or  6$d  year  of  his  age. 

The  principal  work  of  Rabelais  is  his  History  tf 
Garganlua  and  Panlagruel,  already  mentioned,  it  if 
a  general  satire  upon  popes,  priests,  and  monks,  sod 
upon  follies  and  knaveries  of  various  kinds,  which  it 
would  not  have  been  prudent  to  expose  gravely.  This 
work  brought  down  upon  him  the  hostility  of  the 
monks,  who  procured  its  condemnation  by  the  Son 
bonne  and  the  parliament ;  but  this  event  only  added 
to  the  popularity  of  Rabelais,  and  made  his  company 
much  more  courted  by  the  wits  of  Paris.  This  work  is 
characterised  by  wit,  learning,  obscenity,  and  ribaldrj. 

A  complete  edition  of  his  works  was  published  in 
Holland  in  5  vols.  8vo.  in  1715,  with  notes  by  Duchut; 
and  another  at  Amsterdam  in  3  vols.  4to.  in  1741,  with 
plates  by  Picart. 

RABBIT.    See  Mazolooy,  Vol.  XIII.  p.  443. 

RACINE,  John,  a  celebrated  French  poet,  wtf 
born  at  Ferre  Milon,  in  1639.  Racine  received  b« 
education  at  the  convent  of  Port-Royal,  in  the  neigh* 
bouthood  of  Paris ;  and  after  studying  philosophy  at 
the  college  of  Harcourt,  he  began  his  career  as  an  au- 
thor, by  publishing  an  Ode  on  the  King's  Marriage 
which,  more  successful  than  the  first  efforts  of  pacta 
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.  generally  we,  procured  biro,  through  the  interest  of  Col- 
•  Bert, »  small  pension.  Although  liis  uncle,  who  was 
a  prior,  offered  to  resign  to  him  his  benefice,  on  con- 
dition that  be  would  take  holy  orders,  yet  he  declined 
this  act  of  liberality ;  and,  elated  with  the  success  of 
bis  first. poetical  efforts,  he  resolved  to  take  up  his  res- 
idence in  Paris  as  an  author, 

In  1664,  be  brought  upon  the  stage  his  first  tragedy, 
entitled,  La  Thtbalde,  ou  les  Freret  Ennemis,  written 
injudiciously  after  the  manner  of  Coraeille.  He  next 
published  his  Alexandre,  and  then  his  Andromague, 
which  established  his  reputation  as  a  writer  of  tragedy. 

About  this  time  Racine  was  presented  to  the  priory 
of  Epinay ;  but  as  he  had  not  taken  orders,  his  right 
to  hold  the  living  was  contested  ;  and,  after  a  law-suit, 
be  was  obliged  to  abandon  it. 

Racine's  success  in  tragedy  induced  him  to  try  his 
powers  as  a  comedian ;  and  he  accordingly  produced 
his  comedy  of  Lea  Plaideurs,  which,  though  it  met 
with  the  approbation  of  Moliere,  and  was  well  receiv- 
ed by  those  about  court,  was  the  only  one  which  he 
published.  liis  Britavnicus,  Berenice,  Bajazet,  Mitk* 
ridales,  Iphigenie,  and  Pfimdre,  appeared  in  succession 
between  the  years  1(>70  and  1678,  and  gained  for  the 
author  a  high  degree  of  popularity  and  fame. 

Having  reached  this  high  elevation,  he  became  the 
object  of  the  malignity  and  envy  of  the  dull  crowd 
whom  he  had  outstripped  by  his  talents.  A  mind  like 
his  ought  to  have  learned  from  the  history  of  letters 
that  the  hostility  of  inferior  rivals  is  the  first  and  most 
aincere  tribute  that  is  paid  to  living  genius ;  but  his 
sensibility  was  too  great  to  allow  himself  to  be  influ- 
enced by  such  views ;  and  he  is  said  to  have  confessed 
to  a  friend,  that  the  worst  critique  upon  his  works 
gave  him  more  pain  than  the  greatest  plaudits  had 
given  him  pleasure. 

In  this  frame  oi  mind,  and  under  the  influence  of 
the' religious  principles' which  he  had  early  imbibed, 
he  resolved,  when  he  was  scarcely  thirty-eight  years 
of  age,  to  renounce  poetry-  and  plays,  and  become  a 
Carthusian.  His  religious  adviser,  however,  advised 
him  to  act  with  more  moderation,  and  his  resolution 
to  become  Carthusian  was  converted  into  the  more 
rational  one  of  taking  a  wife,  and  settling  quietly  in 
the  world.  He  accordingly  married  the  daughter  of 
s  gentleman  who  was  treasurer  of  Amiens,  by  whom 
he  had  seven  children. 

In  167S  Racine  was  admitted  a  member  of  the 
French  Academy,  in  the  room  of  La  Motte  le  Vayer ; 
but  he  is  said  to  have  destroyed  the  effect  of  his  ad- 
mission speech  by  pronouncing  it  with  too  much  hu- 
mility. About  this  time  Racine  obtained  the  situa- 
tion of  gentleman  in  ordinary  te>  the  king,  to  whom 
he  made  himself  very  useful. 

In  1677  be  was  nominated  along  with  Boileau  to 
the  office  of  historiographer  royal,  with  the  view  of 
writing  the  history  of  Louis  XIV.  The  public  ex- 
pectations were  raised  by  that  appointment ;  but  the 
two  poets  laboured  in  vain  at  their  task  till  they  found 
that  it  was  unsuitable  to  their  genius. 

Madam  Maintenon,  withe  whom  he  lived  in  great 
intimacy,  prevailed  upon  bur  author  to  compose  a 
scriptural  dramatic  piece,  entitled  Esther,  for  the  ladies 
of  her  foundation  of  St.  Cyr,  which  they  performed 
before  the  whole  court  with  great  applause  in  1689. 
This  was  followed  by  his  Athalie,  which  the  same  ladies 
performed  in  I69I. 

•  At  the  request  of  Madam  Maintenon,  Racine  was  or- 
dered tadraw  up  a  memorial  on  the  miseries  of  the  pec* 
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pie,  and  the  means  of  relieving  them.  The  king  hap-  -Racine, 
pening  to  obtain  a  reading  of  this  memoir  from  a  lady  R.1|^or~ 
-to  whom  it  had  been  lent,  took  offence  at  the  manner 
in  which  the  author  had  treated  the  subject  "  Be** 
•cause  he  knows  how  to  write  good  verses,"  said  the 
king,  "  does  he  suppose  that  he  knows  every  thing ; 
and  would  he  be  a. minister  of  State  because  he  is  a 
.great  poet? '  These  expressions,  complimentary  though 
•they  be,  are  said  to  have  produced  a  deep  effect  upon 
the  mind  of  Racine,  and  to  have  brought  on  a  fever, 
of  which  he  died,  on  the  22d  April,  1699,  in  the  GOth 
year  of  his  rge.  The  king,,  who  entertained  a  real 
affection  for  the  poet,  sent  often  to  inquire  after  him 
during  his  illness,  and  after  his  death  he  settled  a  hand- 
some pension  upon  his  family. 

As  a  dramatic  writer,  Racine  is  placed  next  to  Cor* 
neille ;  and  he  is  supposed  to  have  possessed  the  art  of 
versification  to  a  degree  superior  to  any  French  author. 
His  plays  are  characterised  by  correctness,  tenderness, 
elegance,  good  taste,  and  refined  and  elevated  senti* 
roents.  Besides  his  dramatic  works,  he  wrote  the 
Canliaues,  a  work  full  of  devotion ;  L'Histoire  de  Port*- 
Royat,  Idylie  sur  la  Pais,  Epigrams,  Letters,  &c  As 
Director  of  the  French  Academy,  he  pronounced  .the 
eulogy  of  Corneille.  The  best  edition  of  his  works  is 
that  in  6  vols.  8vo.  published  in  176t. 

RACINE,  Louis,  the  son  of  John  Racine,  was 
born  at  Paris  in  1692,  and  inherited  his  father's  poeti- 
cal talents  as  well  as  his  pious  dispositions.  He  adopt- 
ed the  ecclesiastical  habit,  and  in  a  state  of  retirement 
he  wrote  in  J  720  his  Poems  on  Religion  and  Grace. 
The  Cardinal  Fleury  afterwards  gave  him  a  place  in 
the  Finance,  and  he  then  married  and  lived  happily  in 
his  family,  till  the  death  of  an  only  son  threw  him  in- 
to a  state  of  deep  dejection.  On  the  crucifix  which 
he  always  carried  with  him,  he  piously  inserted  the 
lines  of  Tibullus : 

Te  ipectfem  fuprema  mihi  cum  renerit  hora, 

Te  teoeam  moriena  defidente  manu.  ' 

He  died  in  1768,  at  the  age  of  seventy-one.  Hit 
other  writings  are  Odes;  Epistle*;  a  Translation  of 
Milton's  Paradise  Lost;  Reflexions  sur  la  Po'esie;  Mi- 
moires  sur  la  Fie  de  Jean  Racine ;  Remarques  sur  let 
TragSdies  de  Jean  Racine.  He  likewise  wrote  several 
papers  in  the  memoirs  of  the  Academy  of  Inscriptions, 
of  which  he  was  a  member.  His  works  have  been 
published  in  6  vols.  12mo. 

RADNOR,  the  name  of  a  county  in  South  Wales, 
bounded  on  the  north  by  the  counties  of  Montgomery 
and  Salop ;  on  the  west  by  the  counties  of  Cardigan 
and  Brecknock ;  on  the  south  by  Brecknock ;  arid  on 
the  east  by  Herefordshire  and  Salop.  It  is  about  20 
miles  broad  from  east  to  west,  and  about  24  long  from 
north  to  south.  Its  area,  according  to  Mr.  Clarke,  is 
about  510  square  miles,  or  346,000  acres;  but  others 
compute  it  at  only  426  square  miles. 

About  two-thirds  of  the  whole  county  is  either  lying1 
waste,  or  in  a  state  of  commonage.  A  large  mountain- 
ous tract  in  the  middle  of  the  county,  and  partly  be- 
longing to  the  crown,  is  called  the  Forest,  though  it 
has  no  trees.  The  general  aspect  of  the  county  is  bleak 
and  mountainous,  particularly  in  the  north-western 
part.  In  the  east  and  south,  however,  the  county  is 
more  fertile;  and  the  hills,  which  are  here  of  moderate 
elevation,  are  not  altogether  destitute  of  wood.  The 
highest  ground  in  Radnorshire  is  2163  feet  above  the- 
ses ;  and  in  this  region,  about  two  miles  west  from* 
Radnor,  is  the  waterfall  called  "Water  Break  its  Neck***' 
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BadnAr-  .which  descends  through  a  height  of  1 50  feet,*  but  which  -    See  Camden's  Britannia  ;  the  Beauties  of  ttyatd 
riiire..     is  ^rand  only  in  the  time  of  floods.:  >a*d  Wales,  vol.  xviti.  p.  874:  Sknne's  Tours  in  Wsln; 

*  .  The  valleys  of  the  county,  especially  those  of  Wye-  Pennant'*  Tour  in  Wales  ;  Barber's  Tout  through  8<mk  } 
■side  and  Radnor,  afford  a  considerable  .extent  of  meav-  Wales  ;  Malkins'  Scenery,  Antiquities,  and  Biography  a)** 
-daw  and  a/able  land,  and  hare  a  good  soil  and  a  corre-  South  Wales,  vol.  i.  p.  407  ;  and:  Clark  a  QemeraiVm 
:sponding  climate.  The  western  mountains  consist  *f.t he.  Agriculture  of the  County, of  Radnor,  4to. 
cnaefly  ofprimarV  slate,and  in  the  valleys  between  them  RADNOR  NEW,  or  Maks-Yfeo,  a  borough  tnd 
<and  the  forest,  there  is  a  retentive  substratum  of  clay,  market  town  of  South  Wales,  in  the  county  of  Radnor, 
A  decomposing  slate  rock,  with  a  portion  of  lime,  oc-  is  situated  near  the  river  Somergil),  at  the  mouth  of  a 
curs  in  the  forest  and  the  other  inferior  hills,  and  a  pass  between  two  hills.  Though  a  town  at  one  time  of 
fertile  loamy  soil,  upon  an  absorbing  gravel,  covers- the  considerable  importance,  it  consists  now  only  of  a  few 
valleys  to  the  coait.  :     poor  looking  houses  grouped  into  an  irregular  street 

'    Radnorshire  has  been  gradually  improving  in  its    The  public  building  are  the  town-hall,  the  prison,  and 
egricultaral  condition.    About  l-5th  of  the  county  is    the  church.    The  cnurch  has  a  hall,  or  south  aisle,  and 
under  the  plough,  and  l-10th  meadow,  and  upon  which    chancel,  with  a  tower  at  the  west  end.   The  town  wai 
irrigation  is  produced  to  some  extent  Lime  is  yielded  in    formerly  defended  by  a  strong  wall  and  a  deep  moat, 
great  plenty  by  a  quarry  near  Old  Radnor.   The  greater    some  remains  of  which  are  still  visible.     Its  castle  wai 
number  of  farms  are  laid  out  with  one  half  in  arable,  and    a  majestic  pile,  situated  upon  a  neighbouring  eminence, 
the  other  half  in  grass  lands.    The  Hereford  breed  of    but  only  a  small  part  of  it  remains.  '  The  corporasta 
cattle  prevails  in  the  more  fertile  parts  of  the  county.   *    consists  of  a  bailiff,  25  capital  burgesses,  two  aldermen, 
•    The  principal  rivers  in  Radnorshire  are  the  Wye,    a  recorder,  and  other  officers.    Radnor  joins  with  the 
which  enters  that  county  at  Savan-y-coed,  and  runs    other  contiguous  boroughs  in  sending  a.  member  to 
southward  till  it  separates  it  from  Brecknockshire,    parliament.     The  number  of  voters  is  above  300.   Po- 
The  Teme  flows  through  the  .east  of  the  county,  past    pulation  about  80  houses  and  400  inhabitants. 
Ludlow,  into  the  Severn ;  and  the  Lug  and  the  Aro        See  Carlisle's  Topographical  Dictionary  of  Wales,  and 
flow  through  the.  middle  of  the  county  into  Hereford-    the  works  quoted  in  the  preceding  article. 
shire.     The  Elan,  the,  I  than,  the  Eddow,  and  the        RAEBURN,  Sut  Hbnry,  the  most  celebrated  por- 
Mackwy,  flow  into  the  Wye.    There  are  a  few  small    trait  painter  that  Scotland  ever  produced,  was  bora 
lakes  in  the  county,  but  they  are  of  little  importance.      on  the  4th  March,  17.56,  and  was  the  son  of  Mr.  WO- 
The  chief  manufactures  in  Radnorshire  are  those  of    liam  Raeburn,  a  respectable  manufacturer  at  Stock- 
flannels  and  coarse  woollen  cloths ;  but  in  general  the    bridge,  one  of  the  suburbs  of  Edinburgh.  .  Although 
wool  of  the  county  is  sold  to  the  manufacturers  of  the    he  had- the  misfortune  to  lose  both  his  parents  wheat 
North,  by  whom  the  inhabitants  are  furnished  with    child,  yet  bis  elder  brother  William,  who  succeeded  to 
doth  in  return.    Cattle,  sheep,  horses,  and  butter,  and    his  father's  business,  took  the  charge  of  his  education, 
samples,  of  grain,  are  carried  to  the  English  markets,    which  naturally  devolved  upon. him. 
A  lead  mine,  formerly  wrought,  has  been  abandoned.    ^    Sir  Henry's  propensity  to  drawing  was  observed  only 
No  iron  mineral  springs  exist ;  but  the  chief  ones,  which    in  his  striking  superiority  ta  the  other.bovs  in  delineat- 
are  saline,  sulphureous,  and  chalybeate,  is  at  Llanrin-    ing  figures  on  the  slate,  at  the  class  of.  arithmetic ;  but 
dod,  which  is  resorted  to  by  invalids.  this  does  not  seem  to  have  influenced  him  in.  the  choiec 

The  principal  object  of  antiquity  in  the  county  is    of  a  profession,  or  to  have  excited  any  expectation!  on 
OftVs  Dyke,  which  commencing  near  Hay  at  the  river    the  part  of  his  friends. 

Wye,  skirts  Radnor  and  Herefordshire,  and  enters  At  the  age  of  fifteen,  he  was  bound  apprentice  to  an 
Montgomeryshire  at  Pwll-y-Pyod.  The  only  religious  eminent  goldsmith  in  Edinburgh,  and  it  was  in  this  si- 
house,  was, the  ^abbey  of  CwmHir,  founded  for  the  Cis-  tuation  that  his  taste  and  passion  for  painting  were 
tertian  monks  in  J 143.  It  was  spoiled  by  Owen  Glen-  first  developed.  He  first  amused  himself  with  painting 
dower ;  but  a  considerable  portion  of  it  still  stands  in  miniatures,  without  haying  either  seen  a  picture,  or  rs- 
ruin$.  .  The.  remains  of  a  Roman  station  are  still  seen,  ceiyed  any  instructions  in  the  art.  ITiese  miniature* 
at  Cwra,  near  Llanrindod.  .The  Roman  road  passed  were  executed  in  such  a  superior  manner,  as  to  excite 
close  to.  the  base  of  the  hill,  on  which  Old  Radnor  the  attention  of  his  friends  ;  and,  with  the  view  of  en- 
stands.  A  few  fragments  of  the  walls  of  Radnor  Castle  couraging  the  young  artist,  his  master  took  him  to  tee 
still  remain ;  but  the  entrenchments  are  entire.     The    the  pictures  of  David  Martin,  with  which  he  was  (k- 

Seen  court  yard  is  nearly  in  its  original  form.  In  dif-    lighted  and  astonished, 
pent  parte  of  the  county,  .particularly  on  the  top  of    •    Mr.  Raeburn.  now  continued  to  paint  miniatum 
-Gwastedin  hill,  there  are  numerous  cairns.  which  came  into  general  demand ;  but  as  this  new  en- 

.  Radnorshire,  contains  six  hundreds,,  and  52  parishes,  ployment  interfered  with  his  duties  as  an  apprentice, 
47  of  which  are  in  the  diocese  of  St  David's,  and  five,  an  arrangement  Was  made,  by  which  his  roaster  recei- 
in  that  of  Hereford.  The  principal  towns  are  Pres-,  ved  a  proportion  of  his  earnings,  and  dispensed  witA 
teigne,  jsl  flourishing  place  with  a  population  of  1 387  ;    his  attendance. 

Kuightpjij  a  handsome  and  well-built  town  on  the  ri-  Having  now  acquired  some  experience  in  this  art, 
yer,  Teme,  with  221  houses  and  785  inhabitants ;  Rhay-,  Mr.  Raeburn  began  to  paint  in  oil,  and  on  a  large  scalr ; 
da,  a  neat  thriving  town  witfr  a  population  of  about  and  he  was  assisted  in  this  task  by  the  kindnen  of 
500 ;  and  New  Radnor,  the  subject  of  the  following  Martin,  who  lent  him  several  pictures  to  copy,  but  who 
article.,    Presteigne  is  now  the  county  town.  -,    gave  him  no  other  kind  of  aid.     In  this  manner  he 

This  county  sends  two  members  to  Parliament.  The  was  gradually  led  to  give  up  miniature  painting,  and 
population  in  1821  was  22,503,  of  whom  11,300  were  as  soon  as  his  apprenticeship  had  expired,  became  pro* 
males,  and  11, $03  females.     The  sum  charged  to.  the    fessionally  a  portrait  painter. 

property  tax,  in.  1811,. under  the  heads  of  rent  of  land        In  1778,  Mr.  Raeburn  married  a  daughter  of  Peter 
«nd  tithes,  was  L-97,623.  Edgar,  Esq.  of  Bridgelands,  with  whom  he  recetnd 

*  Other  account*  state  itt  Height  at  only  70  feet. 
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i  setae  fortune ;  but  in  place  of  settling  himself  quietly. 
Y-  in  Edinburgh,  this  change  hi  his  cbrcunf  stances' seems 
to  have  increased  his  desire  of  excelling  in  his  profession. 
.    With  the  view  of  improving  in  his  art,  he.'  repair- 
ed to  London,  and  introduced, himself  and  his.  works 
to  the  notice  of  Sir  Joshua  Reynolds.     From  that 
great  man  Mr.  Raeburn  met  with  the  kindest  re- 
ception.-   He  recommended  a  residence  in  Italy,  as 
likely  to  enlarge  his  ideas  and  promote  his  improve* 
ment,  and  he  even  offered,  had  it  been  required,  to 
supply  the  funds  for  that  purpose.     In  obedience  to 
this  advice,  Mr.  jtakburn  set  Out  for  Rome,  with  ralro- 
tduotory  letters  from  Sir  Joshua  to'  the  most  eminent 
artiste  and  men  pf  science  in  that  capital.   After  spend- 
ing tm>  years,  in  Italy,  diligently  engaged  in  studying 
those  great  works  of  art   with   which  that  country 
Abounds*  he  returned  in  1787,  and  established  himself 
in  Edinburgh.     Having  taken  apartments  in  George 
Street,  he  found  himself  at  once  in  the  possession  of  full 
employment ;  .and  David  Martin,  who  perceived  the 
popularity  and  success  of  his  rival,  speedily  retired 
from  business..  ,Mr.   Raeburn  was,   therefore,  now 
placed  at  the  head  of  his  profession  in  Scotland,  an 
eminence  whldi  no' artist  presumed  to  dispute  with  him 
during  the  remainder  of  his  life. 

In  the  year  3795,  Mr.  Raeburn  built  a  large  ho  Use 
in  York  Place,  the  upper  part  of  which  he  lighted  from 
the  roof,  and  fitted. up  as  an  extensive  gallery,  while 
the  rest  of  the  house  was  laid  out  in  convenient  paint- 
ing rooms.  He  constantly  resided  at  St  Bernard's,  near 
Stockbridget,  a  house  which  he  had  neatly  fitted  up,  on 
the.  banks  of  the  Water  of  Leith,  which  has  here*  a  pic- 
turesque appearance*  Contiguous  to  his  paternal  resi- 
dence there,  he  purchased  some  fields  oo  its  north 
bank*  which  he  has  fcued  out  on  perpetual  leases,  on  a 
judicious  and  tasteful  plan,  and  which,  from  seme  recent 
improvements  'executed  by  his  son,  particularly  a  new 
stone  bridge-,  promises  to  be  the  most  extensive,  as  it  is 
the  roost  beautiful  suburb  of  our  fine  city. 

The  fature  history  of  Mr.  Raeburn's  life  is  limited  to 
that  of  the. paintings  which  he  executed.  Having  stu- 
died exclusively  the  works  of  the  Italian  masters,  and 
having  beeo  neither  in  the  habit  of  seeing  the  works 
of  his  contemporaries  nor  the  English  collections  of  old 
pictures,  he  maintained  an  elevation  and  dignity  of  style 
peculiarly  his  ewn*  His  IrkneBses  were,  with  a  very 
few  exceptions^  universally  Tegarded  as  most  striking 
ones.  They  were  always  the  most  favourable  that  could 
betaken,  and  are  highly  characteristic  of  the  mind  ami 
pursuit*  of  the  individual.  •  His  equestrian  statues  ob- 
tained for  him  a  high  degree  of  reputation,  not  only 
from  his  success  in  painting  horses,  but  from  the  skil- 
ful manner  in  which  he  Combined  them  with  the  hu- 
man figure.  His  principal  portraits  of  this  kind  are 
those  of  his  own  son  upon  a  pony,  of  Sir  David  Baird, 
oftheDukeof  Hamilton,  of  the  Earl  of  Hopetoun, 
and  of  Lord  Kintore's  gamekeeper. 

Among  the  early  pictures  of  Mr.  Raeburn  may  be 
enumerated  those  of  Sir  John  and  Lsdy  Clerk,  at  Pen* 
cicuick,  which  were  executed  soon  after  his  return  from 
Italy  ;  his  portrait  of  Mr.  John  Clerk,  now  Lord  Eld  in; 
and  that  of  the  late  Principal  Hill.  Among  his  full 
length  portraits^  bx  ecu  ted  during  the  last  fifteen  years, 
may  be  enumerated  .those  of  Sir  Walter  Scott,  the  late 
Mr.  Keith  of  Ravelstone,  Mr.  Dugald  Stewart,  the  late 
Professor  Play  fair,  the  late  Francis  Horner,  M.  P.  the 
late  Lord  Frederick  Campbell,  Glengarry,  the  late 
Macnab;  the  late  Mr.  Macdonald  of  St.  Martins,  Sir 
John  Hay,  Bart.  Lord  Glenlee,  Lord  Douglas,  Dr. 
Hope,  Sir  John  Douglas,  6/c.  Sec. 


Among  his  pictures  of  a  smaller  size  which  have  been  Raobui-n, 
admired  are  those  of  Lady  Cuming  Gordon,  Mr.  and  WfJ**™?' 
Mrs.  Skene  of  Rubialaw,  Mrs.  Hay,  Mr.  Thomas  Thorn-  v 
son/ Mr.*  John  Murray,  the  celebrated  James  Watt,  end 
the  late  Dr.  Marcet.        '  .    »  •■    *     •  "    r 

•  To  this  list  of  some  of  the  best  of  Mr.  Raeburn's  pic- 
tures, we  shall 'sirhjoih  the  following  general  observa- 
tions on  his  style  of  painting,  which  we  believe  are  from 
the  pen  of  the  Rev.  Mr.  Thomson  of  Dteddingsfon. 

"  Of  Sir  Henry  Raeburn's  picture*  it  may  be  said, 
that  few,  perhaps  none  of  them,  exhibit  that  attention 
to  finishing,  which  invites  close  and  minute  inspection. 
At  an  early  period  of  his  career  he  began  to  paint  for 
effect,  and  he  seems  to  have  judged  that  labour*  unne- 
cessary which  was  not  to  tell  in  the  general  result  of 
his  works,  as  viewed  at  a  certain  distance  from  the 
spectator.  In  the  works  of  Vandyke,  this  minuteness 
of  finish  and  delicate  expression  of  all  the  smaller  parts 
has  been  happily  combined  with  a  mastery  and  power 
over  the  general  effect,  which,  while  it  takes  nothing 
away  from  their  vigour,  as  seen  on  the  wails  of  the  gal- 
lery, renders  them  interesting  and  delightful  as  subjects 
of  near  inspection  and  careful  analysis.  To  those  who 
are  curious  to  know  how  far  this  latter  quality  may  be 
sacrificed  without  prejudice  to  the  former,  the  pictures 
of  Sir  Henry  will  afford  a  school  of  very  interesting 
instruction :  nor  is  that  discernment  and  dexterity  to  be 
ranked  of  ordinary  attainment,  which  can  at  once  see 
and  at  once  express  all  that  is  effective  and  essential, 
so  as  to 'exhibit  at  the  distance  from  which  it  is  intend- 
ed to  be  seen,  the  full  result  of  the  highest  and  "most 
careful  finishing.  All  who  are  conversant  with  the 
practice  of  the  art  mustf  have  observed  how  often  the 
spirit  which  ga^e  life  and  vigour  to  a  first  sketch  has 
gradually  evaporated  as  the  picture  advanced  to  its 
more  finished  state.  To  preserve  this  spirit,  combined 
with  the  evanescent  delicacies  and  blendings,  which 
appear  on  minute  inspection,  constitutes  a  perfection  in 
art  to  which  few  have  attained.  And  if  the  works  of 
Sir  H.  fail  to  exhibit  this  rare  combination,  to  this  dis- 
tinction they  will  always  hare  a  just  claim,  that  they 
possess  a  freedom,  a  vigour,  and  spirit  of  effect,  con- 
veying an  impression  of  grace,  and  life,  and  reality, 
which  we  look  for  in  vain  amidst  thousands  of  pictures, 
both  ancient  and  modern,  of  more  elaborate  execution 
and  painstaking  finish." 

Though  Mr.  Raeburn  devoted  himself  with  unceas- 
ing assiduity  to  the  labours  of  his  profession,  yet  he 
found  leisure  for  cultivating  his  mind  by  general  read- 
ing, and  had  acquired  very  considerable  information  on 
many  subjects  that  were  but  little  connected  with  the 
object  of  his  profession.  He  was  passionately  fond  of 
mechanics  and  hydrodynamics ;  and  though  he  had 
not  acquired  that  knowledge  of  geometry  arid  analysis: 
which  is  requisite  to  the  profound  study  of  those- 
branches  of  knowledge,  yet  he  had  Obtained  a  practical 
acquaintance  with  tjiem,  which  is  not  often  possessed 
by  the  general  reader. 

Mr.  Raeburn  had  also  paid  some  attention  to  trW 
kindred  art  of  sculpture ;  and  such  was  hrs  passion  for 
it,  that  when  he  was  at  Rome,  he  conceived  the  design 
of  making  it  his  profession.  The  principal  attempt 
which,  in  ao  fait  as  we  know,  he  made  in  sculpture,  was 
a  small  medallion  of  himself,  executed  after  his  return 
from  Rome ;  and  it  is  impossible  to  see  this  piece  of  art 
without  being  convinced  that  Mr.  Raeburn  would  have 
stood  as  high  as  a  sculptor  as  he  now  does  as  a  painter. 

Mr.  Raeburn  was  elected  a  Fellow  of  the  Royal  So-; 
ciety  of  Edinburgh,  and  a  Membelr  of  the  imperial 
Academy  of  Florence,  of  the  Academy  of  New  York, 
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Raeburn,  and  of  the  Academy  of  South  Carolina.  In  1 8 1 4,  when 
$k  Henry.  ^jg  gpgt  picture  was  sent  to  the  Royal  Academy  of  Lon- 
~""  don,  he  was  elected  an  Associate,  and  in  the  succeeding 
year  he  was  appointed  an  Academician.  In  the  year 
1822,  when  king  George  IV.  honoured  Scotland  with 
a  visit,  the  dignity  of  knighthood  was  without  any  so- 
licitation conferred  on  Mr.  Raeburn,  as  the  head  of 
our  resident  school  of  painting.  This  honour  was  con* 
ferred  upon  Sir  Henry  Raeburn  in  the  great  saloon  at 
Popetoun  House,  with  the  sword  of  Sir  Alexander 
Hope,  and  before  a  large  party  who  had  assembled  in 
that  magnificent  mansion  to  celebrate  the  last  day  of 
our  sovereign's  visit  to  Scotland. 

On  the  occasion  of  this  respect  being  shown  to  Sir 
Henry,  the  other  artists  of  our  metropolis,  with  a  libe* 
rality  which  did  them  the  highest  honour,  gave  a  pub- 
lie  dinner  to  Sir  Henry  on  the  5th  of  October,  for  the 
purpose  of  testifying  the  satisfaction  which  they  felt  at 
the  choice  made  by  his  Majesty.  In  the  summer  of 
1823,  Sir  Henry  received  the  appointment  of  Portrait 
Painter  to  his  Majesty  for  Scotland  ;  but  the  nomina- 
tion was- not  announced  to  him  till  the  very  day  on 
which  he  was  attacked  with  his  last  illness.      » 

Sir  Henry  continued  to  labour  at  his  profession  in 
the  latter  part  of  his  life  with  the  same  seal  and  indus- 
try as  in  his  most  active  years ;  and  the  pictures  execute 
ed  during  the  last  two  or  three  years  of  his  life,  some 
ef  which  we  have  already  enumerated,  were  equal  to 
any  that  he  ever  painted. 

The  most  interesting,  however,  of  Sir  Henry's  recent 
works,  are  a  series  of  half-length  portraits  of  his  literary 
and  scientific  friends,  which  he  painted  solely  for  his 
own  private  gratification.  Among  these  are  the  portraits 
of  Sir  Walter  Scott,  Mr.  Jeffrey,  Mr.  F.  Horner,  the  Rev. 
A.  Alison,  Dr.  Brewster,  the  Rev.  Andrew  Thomson, 
the  late  Mr.  Rennie,  Mr.  Cockburn,  the  Rev.  J.  Thom- 
son, and  Mr.  H.  W.  Williams.  The  portrait  of  the 
Rev.  Dr.  A.  Thomson  is,  in  our  opinion,  the  best  of 
this  group,  and  one  of  the  best  that  he  ever  painted. 

Sir  Henry  had  now  reached  that  period  of  life  when 
even  the  most  active  mind  begins  to  think  with  some 
seriousness  of  the  change  which  awaits  it.  Though  in 
perfect  health,  and  of  a  frame  which  seemed  to  defy 
the  ordinary  contingencies  of  time  and  disease,  we  have 
often  heard  him  allude  to  the  probability  of  that  chance. 
In  the  summer  of  1 823  he  went  upon  an  excursion  in- 
to Fifeshire  with  Sir  Walter  Scott,  the  Lord  Chief 
Baron  Shepherd,  William  Clerk,  Esq.  and  a  small  party 
of  friends,  under  the  auspices  of  Lord  Chief  Commis- 
sioner Adam,  (the  early  and  steady  friend  of  Sir  Henry 
Raeburn,)  who  have  for  some  years  paid  an  annual  vi- 
sit to  objects  .of  historical  curiosity  -and  interest.  On 
that  occasion  his  health  seemed  to  be  eminently  vigo- 
rous, and  he  contributed  his  full  share  to  the  hilarity 
of  the  party.  When  he  returned  to  Edinburgh,  Sir 
Walter  Scott  sat  to  him  for  the  half-length  portrait 
above  mentioned,  and  for  another  for  Lord  Montague. 
These  pictures  were  the  last  which  he  painted  ;  and  in 
a  few  days  after  they  were  finished,  Sir  Henry  was 
seized  with  a  general  debility,  which  was  not  attended 
with  any  visible  disease.  This  unexpected  attack  con- 
tinued for  a  week  to  baffle  all  the  skill  of  his  medical 
attendants,  and  carried  him  off  on  the  8th  July,  1823, 
in  the  68th  year  of  his -age. 

The  loss  of  this  great  artist  was  deeply  felt,  not  only 
by  his  personal  friends,  but  by  the  public  at  large. 
Those  who  took  a  deep  interest  in  the  progress  of  the 
fine  arts  in  Scotland,  saw  that  the  place  of  Sir  Henry 
Raeburn  could  not  be  supplied ;  and  those  who  con-* 
aidered  the  art  of  painting  as  administering  only  to  their 


luxury-~-to  die  luxury  of  their  vanity  or  their  sorrow- 
were  deprived  of  one  of  the  highest  sources  of  granfi-  Sir  I 
cation. 

The  Royal  Institution  for  the  Encouragement  of  tbt 
Fine  Arts  in  Scotland,  held  a  meeting  on  the  10th  df 
July,  at  which  they  passed  resolutions  of  regret  and 
condolence  on  the  loss  of  their  eminent  colleague,  and 
particularly  lamented  that  the  season  of  the  year,  and 
other  circumstances,  prevented  them  from  requesting 
permission  of  his  family  to  attend  publicly,  in  a  body, 
his  remains  to  the  grave. 

At  a-  meeting  of  the  Royal  Academy  of  London,  on 
the  16th  of  July,  Sir  Thomas  Lawrence  lamented  the 
melancholy  task  which  h&d  devolved  upon  him,  of  an* 
nouncing  officially  to  his  colleagues  the  death  of  one  of 
their  most  distinguished  associates.  "  He  expressed 
his  high  admiration  for  the  talents  of  the  deceased,  and 
his  unfeigned  respect  for  the  high  feeling  and  gentle- 
manlike conduct  which  had  conferred  a  dignity  on  him- 
self, and  on  the  art  which  he  professed.  His  loss,  Sir 
Thomas  conceived,  had  left  a  blank  in  the  Royal  Aca- 
demy, as  well  as  in  his  own  country,  which  could  not 
be  filled  up/' 

By  Lady  Raeburn,  who  still  survives  him,  Sir  Henry 
had  two  sons,  the  eldest  of  whom,  inheriting  his  fathers 
talent,  died  at  the  early  age  of  nineteen.  His  second 
son,  Mr.  Henry  Raeburn,  who  is  married  and  has  a  fa- 
mily, lived  always  under  the  same  roof  with  his  father. 

Sir  Henry  Raeburn  was  no  less  elevated  above  the 
ordinary  level  of  men  of  genius  by  his  religious  and 
moral  character,  than  he  was  by  his  skill  as  an  artist. 
That  overweening  vanity,  the  weed  which  grows  so 
rankly  under  the  influence  of  public  applause,  and 
which  so  often  intoxicates  and  corrupts  the  painter  and 
the  poet,  had  never  taken  root  in  the  mind  of  Sir  Henry. 
The  praise  which  was  so  liberally  bestowed  on  his 
works  served  only  to  make  him  more  bumble,  and  to 
nourish  those  grave  virtues  which  marked  his  charac- 
ter. He  was  a  regular  and  habitual  attender  upon  the 
public  duties  of  religion  ;  a  Christian  in  heart  as  veil 
•as  in  practice.  •  In  the  bosom  of  his  family,  and  of  that 
of  his  son,  he  spent  the  happiest  hours  of  his  life,  and 
took  particular  pleasure  in  the  society  and  playful 
sports  of  the  young.  To  young  men  of  promising  ta- 
lent he  was  ever  ready  to  afford  assistance  and  advice; 
towards  the  labours  of  his  brother  artists  his  candour 
was  proverbial ;  and  if  the  term  error  could  ever  be  as- 
sociated with  any  act  of  his,  it  could  only  be  in  those 
oases  where  a  little  severe  and  decided  criticism  may  he 
regarded  as  truer  kindness,  than  that  mild  and  gentle 
praise*  which  often  pushes  the  dull  pretender  into  a 
sphere  far  above  his  own. 

Sir  Henry  has  left  behind  him  a  good  portrait  of  bim* 
self,  from  which  an  engraving  is  now  executing  by  Mr. 
Walker  of  Edinburgh.  There  is  an  engraving  of  Sir 
Henry  by  Mr.  Nicholson,  and  a  bust  by  Mr.  Campbelli 
a  promising  Scotish  sculptor  now  residing  at  Rome;  bat 
none  of  them  are  characteristic  likenesses.  We  trust, 
however,  that  the  genius  of  Mr.  Joseph  will  supply  this 
defect  in  the  bust  of  Sir  Henry,  with  which  he  is  at  pre- 
sent occupied. 

RAFAEL.   See  Raphael. 

RA6USA,  anciently  Ragusixtm,  the  chief  town  ftf 
a  district  of  the  same  name  in  Austrian  Dalmatia.  It  v 
situated  on  the  Adriatic,  in  a  peninsula,  which  forms 
an  excellent  harbour,  sheltered  by  a  hill  from  the  im- 
petuosity of  the  north  winds.  Ragusa  is  concealed  by 
a  wall  flanked  with  towers,  now  in  a  state  of  decay ; 
but  some  modern  defences  of  considerable  strength  hare 
been  erected  at  the  harbour.    The  streets  of  this  town 
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arc  generally  narrow.  The  principal  public  buildings  are 
the  Hotel  de  Ville,  where  the  chief  magistrate  resides, 
the  cathedral,  and  some  of  the  churches.  The  see  of 
Rsgosa  is  archiepiscopal  with  six  suffragans.  The 
principal  manufactures  of  the  town  are  silk  and  cotton 
stuffs,  and  some  ships  are  occasionally  built.     The  Ra- 


gtuians  have  many  country  houses  at  Gravosa,  another    11'  55"  \  S.  lat.  42°  36'  SO". 


seaport  town.  Milet,  or  Melida,  is  the  chief  of  the  little  Ragu4a. 
isles  subject  to  Ragusa,  and  it  is  fertile  in  oranges,  le- 
mons, and  good  wine.  The  circumjacent  islands  are 
highly  beautified  both  by  nature  and  art.  An  earth- 
quake which  happened  here,  in  1677,  destroyed  nearly 
6000  souls.     Population  about  10,000.     E.  long.  18° 


RAILWAY. 


,  Brtheterm  Railway  is  understood  a  road  formed  by 
t  laying  distinct  tracks  of  timber,  iron,  or  stone,  for 
wheel  carriages.  In  the  construction  of  railways, 
itone  is  more  particularly  applicable  to  common  roads, 
and  the  use  of  timber  is  now  almost  laid  aside,  while 
iron  is  very  generally  employed. 

When  we  consider  the  great  proportion  of  labour 
which  is  unavoidably  spent  in  the  carriage  of  the  neces- 
saries and  conveniences  of  civilized  life  in  all  its  varied 
'  forma,  we  at  once  see  the  importance  of  every  measure 
tending  to  facilitate  and  improve  commercial  intercourse. 
All  are  aware  of  the  benefit  which  Great  Britain  has  dc 
rived  from  her  inland  navigation ;  such,  however,  are  the 
difficulties  and  expence  of  canal  operations,  that  another 
substitute  for  the  common  road  has  long  been  sought 
after  by  the  public.  The  attention  of  the  engineer  has 
accordingly  been  of  late  much  directed  to  the  construe* 
lion  of  railways;  a  mode  of  communication  which  will  be 
found  more  simple  and  economical  in  all  its  details  than 
the  canal.  Perhaps  this  cannot  be  better  shown  than  by 
a  general  comparison  of  the  work  performed  under  simi- 
lar circumstances,  by  both  modes  of  traffic.  Indepen- 
dently of  the  difficulties  so  often  experienced  in. procur- 
ing a  full  and  regular  supply  of  water,  the  expence  of  a 
canal,  calculated  for. boats  of  about  thirty  tons  bur- 
den, may,  at  a  rough  estimate,  be  taken  at  the  rate  of 
from  L.6000  to  L.9000  per  mile ;  while  a  railway  with 
two  sets  of  iron  tracks,  capable  of  working  with  three 
tons,  may  be  estimated  at  from  L.S000  to  L.5000  per 
mile.  These  sums  might  respectively  be  quoted  in  a 
still  greater  disproportion  in  favour  of  the  railway  sys* 
tem  ;  but  we  deem  it  sufficient  in  this  place  to  say,  that, 
in  similar  situations,  it  will  in  no  case  exceed  one-half 
the  expence  of  the  navigable  canal.  In  contrasting  the 
utHity  of  these  modes  of  conveyance,  we  may  assume, 
that  the  great  object  aimed  at  in  both  is  to  avoid  the 
affects  of  friction  on  the  undulating  line  of  draught 
of  the  common  road.  When  a  more  perfect  system  of 
interior  communication  came  first  to  be  sought  after,  it 
was  extremely  natural  to  have  recourse  to  the  deepen- 
iug  of  rivers,  and  afterwards  to  the  artificial  canal ;  a 
roadway t  if  we  may  be  allowed  the  expression,  which 
is  equally  removed  from  the  asperities  of  the  highway, 
and  the  advene  currents  of  the  river.  The  canal  has, 
notwithstanding,  the  disadvantages  of  a  resisting  me- 
dium  to  contend  with,  acting  against  the  draught  in 
the  inverse  ratio  of  the  velocity  of  the  boat. 

The  speed  of  canal  carriage  must  always  be  limited 
by  the  destruction  which  rapid  motion  occasions  to  the 
banks.  In  this  respect  railways  have  great  advantages 
over  canals  ;  for  where  the  rails  are  strong,  and  the 
waggons  light,  the  rapidity  of  conveyance  may  be  con* 
ceived  to  keep  pace  with  the  impelling  power  of  steam. 
The  value  of  the  economy  of  time  is  measured  and 
proved  by  the  vast  exertions  used,  and  sums  expended 
in  Britain  to  accommodate  the  public,  and  the  ample 
harvest  reaped  by  those  who  best  fulfil  its  wishes  in  this 


respect  In  this  commercial  country  the  economy  of  Railway. 
time  and  power  is  felt  to  be  the  same  thing;  and  the 
numerous  carriages  established  in  England  to  convey 
goods  at  speed,  shows  that  the  value  of  rapid  conveyance 
is  not  confined  to  passengers  alone.  From  the  obstacles 
above  mentioned,  then,  however  managed  or  improved, 
we  can  never  much  increase  the  present  rate  of  motion 
on  canals,  which  must  ever  form  a  slow  mode  of  con- 
veyance, independently  of  its  other  disadvantages. 

The  facility  with  which  temporary  railways  may  be  • 
laid  for  short  distances  from  manufactories,  granaries, 
and  other  works,  to  communicate  with  great  publie 
lines  of  railway  in  their  neighbourhood,  is  another  ad- 
vantage belonging  to  the  railway  system  ;  for  the  ex* 
pence  of  a  canal  branch  would,  in  almost  all  cases,  be 
much  greater  than  any  temporary  or  private  object 
could  repay ;  while  branch  railways  would,  when  in 
general  use,  become  readily  saleable  after  the  local  ob* 
ject  was  obtained,  and  the  principal  expence  incurred 
would,  in  many  situations,  be  merely  that  of  laying  and 
forming  them  into  a  road.  When  branch  railways  are 
connected  with  canals,  much  labour  is  lost  in  loading 
and  unloading,  besides  damage  occasioned  by  these 
operations  to  the  articles  conveyed.  Canals  capable  of 
floating  sea- borne  vessels  must  always  afford  great  fa- 
cilities to  commerce,  and  promote  the  improvement  of 
the  districts  through  which  they  pa^s ;  but  it  may  be 
doubted  whether,  from  the  limits  to  a  supply  of  water 
in  almost  all  situations,  and  the  impossibility  of  pro- 
curing it  in  many,  their  great  original  cost,  damage 
to  adjoining  lands,  and  interruption  to  the  communi- 
cations of  property  on  their  opposite  banks,  are  not  ob- 
jections of  a  paramount  nature,  which  lead  us  to  con- 
clude that  they  cannot  compete  with  railways  in  con- 
venience, economy,  and  remuneration*  for  the  capital 
embarked  in  their  construction.  The  general  intro- 
duction of  steam  vessels  in  the  coasting  trade  will 
render  many  of  the  present  ship  canals  less  useful  in 
proportion  as  their  breadth  and  size  of  locks  are  inca- 
pable of  receiving  steam  vessels  constructed  for  the 
open  sea.  Railways,  again,  will  benefit  by  every  im- 
provement in  the  use  of  the  steam  engine,  may  be 
used  in  all  situations  where  any  mode  of  conveyance 
is  possible,  and  in  practice  give  about  double  the  dis- 
patch of  canal  conveyance,  without  increasing  the, 
working  power.  Indeed,  the  anticipation  of  a  speedy 
adoption  and  general  use  of  steam  conveyance  on 
railways  of  iron  and  stone,  would  seem  at  present  far 
more  natural,  and  likely  to  be  soon  realised,  than 
was  imagined  but  a  very  few  years  ago,  owing  to  the 
projected  revolution  now  going  on  by  the  use  of  steam 
in  the  coasting  trade. 

Under  all  circumstances,  it  is  found  that  a  hone 
works  only  with  about  three 'times  the  load  upon  a  ca* 
nal  that  he  does  upon  a  well-constructed  level  railway, 
which  is  now  sought  after  as  the  highest  improvement 
of  which  the  interior  communication  of  a  country  is 
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JUitwty.   *asceptibe.    In  proof  of  this,  we  further  notice  that  be  difficult  even  to  enumerate  the  various  work*  of  this 

V-^"V^-'  on9  person  is  sufficient  to  conduct  the  horse-load  upon  description  which  have  been  executed  throughout  the  J 

a  railway,  while  three  individuals  are  generally  requir-  United  Kingdom,  as  railways  are  universally  employed  ^  t 

ed  for  the  same  purpose  upon  a  canal.     We  may  al*>  at  all 'the  principal  coal  and  iron  works,  in  situations 

mention,  that  inland  navigation  is  subject  to  interrupt  altogether  inaccessible  to  a  communication  by  water. 

•  tion  by  the  frosts  of  winter  and  the  droughts  of  sum-  In  not  a  few  instances  they  have  been  constructed  by 

mer.    The  comparative  facility  of  loading  and  discharg-  joint  stock  companies,  and  sometimes  by  individuals 

ing  are  likewise  much  in  favour  of  the  traffic  on  a  rail-  as  public  thoroughfares. 

way  ;  while  nearly  the  same  proportion  of  labour*  in  the        The  only  public  railway  of  extent  in  Scotland,  is  it sj 
trackage  of  empty  or  return  boats  and  waggons  is  inci-  that  between  jhe  manufacturing  town  of  Kilmarnock  bad. 
dent  to  both.    Without  calculating  upon  the  immense  .and  the'harDour  of  Troon  ;  which,  agreeably  to  act  of 
loads,  extending  to  fifty  tons,  which  have  been  tracked  Parliament,  is  open  to  all  upon  payment  of  a  cer- 
by  the  steam  waggon,  or  of  thirty  tons  and  upwards,  tain  toll.     This  extensive  work,  like  those  of  the  Duke 
which  have  occasionally  been  moved  by  one  horse?  upon  a  of  Bridgewater's  in  England,  was  executed  at  the  sole 
level  railway,  we  can  state  that  an  active  horse,  weighing  expence  of  the  Duke  of  Portland,  fbr  the  improve*      j 
ten  cwt  conducted  by  only  one  man,  upon  a  well-con-  xnent  of  his  Ayrshire  estates.    The  Troon  railway  is       , 
stntcted  level  edge  railway,  will  work  with  ten  tons  of   about  ten  miles  in  length,  and  is  laid  with  two  sets      ■ 
goods.  In  the  same  manner  we  may  take  thirty  tons  as  of  cast-iron  tracks,  of  the  description  technically  term*      ! 
employing  the  effective  labour  of  one  horse  and  three  ed  piste-rails.     It  crosses  the  river  Irvine  by  a  stone 
persons  upon  a  canal;  from  which  it  will  therefore  ap-  bridge  of  four  arches,  each  of  forty  feet  span,  and  the 
pear,  that  the  expence  of  trackage  per  ton  J  is  pretty  whole  line  forms  an  inclined  plane,  falling  towards 
much  the  same  in  both  systems,  while  the  first  cost,  the  shipping  port,  at  the  rate  of  about  one-sixteenth  of 
and  consequently  the  toll  or  dues,  must  be  greatly  in  an  inch  perpendicular  to  one  yard  horizontal.     In  its 
favour  of  the  railway.    For  very  weighty  and  bulky  track  it  encounters  a  difficult  pass  through  Shaulton 
goods,  the  canal  is  allowed  to  be  more  suitable ;  yet,  in  moss ;  and  towards  the  harbour,  the  uniform  line  o£ 
practice,  many  of  such  articles  may  be  so  placed  as  to  draught  is  preserved  by  an  embankment  of  about  two 
bear  upon  the  wheels  of  more  than  one  waggon  on  a  miles  in  length.  This  work,  with  the  great  pier  found* 
railway.    Upon  the  whole,  we  are  of  opinion,  that  in  ed  in  about  eighteen  feet-water  in  the  lowest  tides,  to- 
every  case  it  is  better  to  construct  a  railway  than  a  gether  with  the  graving-docks  and  whole  establishment 
small  canal,  excepting  where  the  union  of  similar  works  at  Troon,  were  executed  agreeably  to  a  design  of  the 
is  to  be  effected.     The  case  is  different  where  it  is  in-  late  Air.  Jessop's,  and,  with  the  coo/^i&rgx  in  the  jieigift- 
tended  to  transport  sea-borne  ships  across  a  country,  bourhood,  are  understood  to  have  cost  about  L.150.00O. 
from  shore  to  shore,  as  on  the  Forth  and  Clyde,  the  The  other  railways  in  Scotland  which  may  be  mentioxs- 
Crinan  and  the  Caledonian  canals  in  Scotland.  ed  as  of  extent  or  interest,  are  those  of  the  Carron  Cam- 
Origin  of        In  treating;  this  subject,  it  may  be  proper  to  give  pany,  the  establishment  of  which  are  understood  to 
rsUwavt.     gome  short  account  of  the  introduction  arid  progress  have  reduced  the  average  monthly  expenditure  fbr  car- 
of  the  railway  system.     There  can  be  no  doubt  that  riagetfromL.1200toL.300,  the  coal  works  of  the  Earls 
it  is  of  British  origin ;  and  being  still  in  a  great  mea-  of  Elgin  and  Mar  in  Fife  and  Clackmannan  shires,  Sir 
sure  peculiar  to  this  country,  it  has  not  unaptly  been  John  Hope  of  Pinkie,  Mr.  YVauchope  of  £dmoncbtoaet 
termed  the   "  British  Roadway."    Wooden  railways  and  Mr.  Cadell  of  Cockenzie,  in  Mid-Lothian ;    Mr. 
seem  first  to  have  been  known  in  Northumberland,  DickBon,  and  others  in  Lanarkshire ;  and  Mr.  Taylor 
particularly  in  the  neighbourhood  of  Newcastle,  and  and  others  in  Ayrshire.     These  are  edge*railways,  and 
that  probably  as  far  back  as  the  sixteenth  century ;  bi  t  such  of  them  as  have  lately  been  laid,  are  chiefly  of 
we  believe  it  was  reserved  for  Mr.  William  Reynolds  of  malleable  iron. 
Coalbrookdale,  in  Shropshire,  about  the  year  1767,  first       In  England,  at  all  the  coal  and  manufacturing  districts,  1*  i 
to  put  the  crude  material  of  roads  into  the  crucible  of  the  railways  are  employed  fbr  facilitating  and  econosnisitisj  Ual 
refiner,  and  thus  introduce  the  use  of  rails  wholly  of  the  operations.    In  the  counties  of  Northumberland 
iron.  Rails  of  this  description  were  soon  afterwards  ap-  and  Durham  alone,  the  coal- workings  and  railways  re- 
plied, by  a  Mr.  Curr,  to  the  under-ground  norks  of  the  quire  a  separate  map  (Aikenhead's  map)  to  show*  their 
Duke  of  Norfolk's  collieries  near  Sheffield.     The  first  position.     Here  the  system  of  way-leave  was  first  intro- 
public  rarlway  company  is  understood  to  have  been  duced,  a  source  of  revenue  in  the.  form  of  a  tonnage, 
instituted  at  Loughborough,  in  the  year  17&9,  where  paid  to  landed  proprietors  for  liberty  to  pass  through 
the  late  eminent  Mr.  Jessop  had  the  merit  of  first  their  grounds  with  a  line  of  railway  to  the  shipping 
employing  the   edge-rail.      About  ten  years    after-  port.     In  Durham,  a  public  railway  is  now  construct- 
wards,  Mr.  Benjamin  Outram  introduced  the  plate-  ing  between  the  coal-works  in  the  neighbourhood  of 
rail,  with  props  of  rtone  at  the  joinings  of  the  rails  Bishop  Auk  land,  the  town  of  Darlington,  and  its  port 
instead  of  timber.     Hitherto  both  the  edge  and  plate-  of  Stockton.     In  Cumberland,  perhaps  the  most  in- 
Xsils  were  made  of  cast  iron,  but,  in  the  year  1811,  teresting  railways  are  those  of  the  under-ground  work* 
the  former  was,  we  believe,  first  made  wholly  of  mal-  of  Lord  Lonsdale  at  Whitehaven.     In  the  great  maw 
leablc  iron  at  Lord  Carlisle's  ooalworks  in  Cumberland,  nufacturing  and  commercial  county  of  Lancashire,  rail- 
Stone  tracks  in  large  blocks,  laid  in  tjie  form  of  what  ways  are  very  numerous;  near  Preston,  the  valley  of 
may  be  termed  rails,  are  of  great  antiquity,  as  appears  the  Ribble  is  crossed  by  two  inclined  planes  of  consi- 
from  the  construction  of  some  of  the  famous  Roman  derable  extent,  along  which  tne  waggons  are  transported 
ways  still  to  be  seen  at  Rome,  and  in  other  cities  of  by  means  of  stationary  or  fixed  steam  engines.    A  bigiw 
Italy.    An  attempt  is  now  making  to  introduce  these  ly  interesting  work  also  occurs  at  the  Duke  of  Bridge. 
tracks  on  streets  and  common  roads,  the  stones  of  which  water's  under- ground  works  at  Worsley,  about  seven 
are  not  much  larger  than  those  of  the  best  aisler  cause*  miles  from  Manchester.  Here  the  works  are  soacromroo- 
way,  formed  and  laid  after  a  particular  manner,  sug-  dated,  that  boats  containing  about  ten  tons  of  coal  are  let 
jested  by  Mr.  Stevenson,  engineer.  down  upon  an  inclined  plane  fitted  With  cast-iron  plate- 
In  noticing,  the  progress- of  railways,  it  would  now  rails,  measuring  eight  inches  broad,: and  an  inch  sad  m 
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r.f  half  in  thickiied^  kid  with  a\raifoftn  bearing  upontcJid    neatly  lost;  owing  to  its,  vicinity  to  a  blowingdrift 
'rock  from  one  canal  to  another/the'empty  boats  being  at    OH  this  line,  a  stage-coach  plies  daily  with  passe 


-sancf.     Railway, 
passenger?, 


which  are  connected  with  inclined  planes,  and  are  In  the  mineral  districts'  of  North  Wales,  connected  In  NotAjt  / 
works  of  considerable  extent/ as  those  of  Little  Baton  with  the  shires  of  Caernarvon,  Denbigh,  and  Merioneth,  Waits.,,)  .; 
and  Butterly.    At  jMansfifeldi,  .in' Nottingham,  there  is    -there  are  several  'extensive  railway  works.     That  be-  ;/* 

a 'public  railway  nine  miles  In  length,  which  was'  de-  longing  to  the  'sfate-quarrres  of  PenrHyn,  is  about  six 
signed  and  executed  by  'Mr.  Josias  Jessop.  The  labour  'miles  in  extent,  and  is  laid  ou I  in -four  successive  horizon- 
and  materials  of  this  work  are  understood  to  have  cost  ta^  tracks,  which  communicate  With  each  other,  by  means 
about  L.22,000 ;  but  including  Compensation  for  lands,  of  three  inclined  planes,  varying*  in  lerigtH  from  ISO  to 
and  the  erection  of  wharf*  and  warehouses,  theexpence  300  yards.  •  On  these  the  Work  is  so  arranged,  that  in 
of  the  whole  operation  amounted  to  about  L.32,000.  passing  down  the  loaded  Waggons,  the  empty"  ones  are 
In  Shropshire,  and  indeed  along  the  whole  course  of  -taken  up  by  a  track-rope,  which  winds  round  the  axle 
the  Severn;  railways  have  been  introduced  with  the  best  of  a  btake-whecL  On  the  more  level  parts  of  the  road, 
effects.  Those  of  Coalbrookdale  and  its  neighbour-  the  waggons  are  drawn  by  horses.  The  -Penrh  vn  *ail- 
hood,  where  Reynolds,  the  famous  ironmaster,  first  in-     way  may  how  be  considered  a  pretty  old  establishment ;  » 

tfeduced  the  use  of  cast-iron*  for  rail  ways  and  bridges,  and  its  good  condition  affords  an  example5  of  the  stability 
are  highly  interesting.-  It  was  also  in  this  School  of  of  the  ed^e-rail  way,  Having  been  in  (1824)  use  for  seven- 
Arts  upon  the  great  scale  that  .loaded' boats  were  first  teen  or  eighteen  years..  This  neighbourhood  we  may 
transported  upon  inclined  planes,  between  higher  and  mention  as  not  less  interesting  to  the  engineer,  from  its 
lower  liner  of  canal,  by  means  of  steam  engines,  instead  public  works,  including  the  stupendous*  briojge'  flow 
of  locking  with  water  in  the'tfsUaJ  manner.  At  Cnel-  stretching  across  the  Straits  of  Menai,  the  slate- quarries 
ienham  in  GlbticesteVshire/LbOgbbo^ough  ill  Leicester*  of  Penrbyn,  and  the  copper  mines  of  Anglesea,  than  to 
shire,  and  Wandsworth  in  Surrey,  and  in  other' situa-  the  man  of  taste,  for  the  beauties  of  its  scenery,  in* 
tions,  there  are  public  railways  varying'  in. extent  From  eluding  the  magnificent  ruins. of  the  castles  of  Caer- 
seven  to  twenty-six  miles,  and  differing  in  their  lines  of   *iarvon>l3eaifm&ris,  and  Conway.  '    •  ' 

draught,  according  to  the  'situation  of  the' country.  •«    Ia^reUnd  there  are  yet  but  few  railways,  excepting  in  Ireland. 

Sooth  Wafer,  Jtarhape  more  than  any  other  country    those  atthe  Harbour-works  of  Dublin,  and  at  quarries 
of  similar  extent,1  abounds  with  valuable' minerals;     ferid  other  Works  of  -that description,  which,  from  their 
which;  frorn  thr  i'rtotcessible  nature  of '  the;  country,    temporary  nature,  are  riot  generally  calculated  to  af- 
niust  hav^'been  in  aa  great  measure  shut  up,  but  for    'ford  ;good  specimens  of  the  art  i  but  in  ^ie  progress  of 
the'mtrodu'etior/  ©f*tbe  railway  system:     Here  a  large    the  improvement 'of  that  6  nejkmutry,  y^e  njaV'fpok  for- 
miinhabfted'  district  of  sterile  'mountains  may  be  said    -ward  to  tb£penod,<wfo&  smhr.wbrks  ifritl  be*n(rore  gene- 
till  at  once  to  have  becntwef  the.  seat  of  populous  towns    Tally  established,  i^fl^c^trnucted  witji  allthe  improve- 
and  villages. '  Such,  forWampte,  is  Merthyr-tydvil,  of    raent  and  syste^iatio'j^i^islbn  of  the  sister  kjhgdom. 
which  the  Marquis  of  Bute  is  Lord  of  the  Manor;  When    f     In  con^flttin  with  the'  railways  noticed  above.,  we  Surveys  of 
the  late  Mr.  Crashey,  the  great  iron  master  of  this  dis-    may  merttfoSt  several '  extensive  survejs,  whjch'  .have  new  works, 
trict,  established  himself  here  about  the  yearl76$  the    1>eeiT1mad^ibr  works'  of  .this"  description.  .One  of 
•parish  of  Merthyr-tydvil  contained  a  very  scanty  popu-    .tliese^lVlr./telford,  extends  acrbsi  the  country  from 
•lation ;  but  at  the  census  In  1811,  it  had  increased  to     GfaagpV  to'  Berwick-u^on-Tweed*  *'  :Gistance  of  125 
11,104  inhabiUnts  ;  and  in  that  of  1821,  it  has  mount*    bifida;  with  a  rise  of  636  feet  tp  the  water- shade,  in 
ed  up  to  I7i40*.     The  railways  of  this  district  are  mi*   -the  parish  of  DolphingstbUA.     The  survey  from  Ber- 
'&kxo\»:  and  many  of  them    extensive,   particularly    'wick to'  Kelso,-  by  the  late  »J^ent'Mr,  Renniei  has 
in  OK^Wg^i;  Monmouth,  Caermarthen,  and  Breck.    been  farther  cbntindetf*u^*rwla' Water. to  Dalkeith, 
nockshire*.' Among  these 'may   be  mentioned' the     Edinburgh,  and* I*^itK>  *&^4ff .  Stevenson,  who  has  al- 
Sirhowy  railway,  which,  with  its  branches  add  col  to-     so  made  a  survey  upon' w  opposite  side  of  the  Frith 
tcral  lines,- extends  upward*  of  35  miles.     It  crosses     of  forth,  on 'ah  uninterrupted  level  'from  the  river     ' 
the  Ebbwy  by  *m  bridge  of  16  arches,  forms  a  'con-     Tayj  through  Abe*' jgVeat  valley  "of  Strathmofe'  to  Aber- 
nexioh  with  ihe  Wye,  and  has  had  the' effect  of  re-     deen,  With  branch-lines  to  tyie'pofts*  of  Stonehaven, 
ducing  the  price  "df  coal  throughout  the  higher  parts  of  %  Montrose^  Arbroath,  pfinftire/and  Perthi  comprising 
•Radnor  and  HeTefordihiresi     The  Cardiff  and  Mer-     upwards  of  one  hundred*  miles  of level  road.     A  col  la- 
thyr-tydvil  Vail  way  is*about'  27  miles  in  length ;  and   *teral  line  has  likewise*  bee'n  traced  by  the  sarne  engi- 
it  is  worthy  of  remark,  that  both  a  common   road    .nfcer "from  the  confluence  of  the  rivers*  Earn  and  Tay, 
and  a  navigable  canal' are  established  between  those     through  the  county  of  Fife  to'the  westward?bf'DunTerm- 
places.     An  experiment  was  matte  on  this  line  of  rail-     line,  with  various  branch-lines  communicating  with  the 
way  in  the 'year  1804,  when  one  of  Trevethifs  high  .  Frith  of  Forth.  Ah  extensive  survey  has  lately  been  made 
pressure-engines  was  set  upon  a*  waggon  as  a  loco-mo-     by  .Mr*  J^mefl,  for  connecting  Liverffool  with'Mariches- 
tive  "engine,  when  10  tons  of  iron,  aild  about  70  persons     ter  by  a  railway,  not  withstanding  the  Water  communi- 
were  drawn  along,  a  distance  of  nine  mites*  At  the  great  "  catiotJs  'already,  established  beWeen  these  places  by  the 
iron*  worlra^oiVMerth^jrit3»dVil,  Dowlais,  Penydarran,    river^Mersey  atitf  the^Irwe^Snal.    It  may  further  \^e 
and  otheta  i^.that  Neighbourhood,  much  use  is  made  of    mentioned,  that  after  Icx^M^ibrward  for  many  years 
railways*'  -Here  waggons,,  loaded  with  ■minerals,  are    for  a  canal  acfoss  trje^feountry  between  the  Tyne  and 
transported  upon  an  inclined  plane  upon  a .  horizontal    the  Solway,~(aHnjQ^of  all  others  most  desirable,  for 
platform:  by  *  steam,  tn  a  very  simple  and  expeditious    such  a  work,)  Railway  itf  now  contemplated,  even  by 
'raaur^er.  Connected  with  the  Neith- canal i  there  are  se-  .  those'  Who  ww**  'most  anxious  that  this  improvement 
veral  railways  With  inclined  platies  of  considerable  mag-    should  hg  a  navigable  canal.    These  operations,  or  Oer- 
mtude ;  and  at  Swansea,  one  is  fa  id  to  the  village  of  Oys-    tain  cotfrpertments  of  them,  may  be  expected  ere  long 
termouth,  a  distance  of  seven  miles;  UuVits  usefulness  is    to  be  carried  into  effect,  as  the  benefits  of  the  railway 
vox*.  XVII.  part  i.  3  2  Q 
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Construc- 
tion of  rail 
ways. 


Railway,  system  are  every  day  more  apparent  A  public  rail- 
way ia  indeed  now  executing,  under  the  direction  of 
Mr.  Granger,  between  the  Forth  and  Clyde  canal,  and 
the  extensive  coal  field  in  the  vicinity  of  the  Monk> 
land  canal,  near  Airdrie. 

In  noticing  the  construction  of  railways  in  this  place, 
'  we  conceive  it  only  to  be  necessary  to  describe  what 
may  be  considered  the  chief  points  of  the  system,  leav- 
ing minor  details,  which  may  now  be  examined  in  al- 
most every  district  of  the  country,  by  those  who  are 
professional  or  curious.  In  pursuance  of  this  view  we 
observe,  that  every  practicable  effort  should  be  made, 
to  form  the  line  of  draught  upon  one  level,  or  upon  a 
succession  of  level  reaches,  connected  either  by  inclined 
planes  or  perpendicular  lifts,  according  to  the  circum- 
stances of  the  ground.  The  line  of  direction  of  a  rail- 
way is  another  feature  of  this  measure,  which  in  many 
instances  is  too  apt  to  be  overlooked  It  has  been  ob- 
jected to  a  canal  with  long  reaches  in  direct  lines,  that 
the  water  is  apt  to  be  collected  at  the  further  end 
during  high  winds,  so  as  to  overflow  its  banks ;  but  as 
this  does  not  apply  to  a  railway,  it  ought  to  be  carried 
as  directly  as  the  situation  of  the  country  will  admit ; 
and  wherever  a  turn  becomes  unavoidably  necessary,  it 
should  be  formed  upon  a  curve  of  as  large  a  radius  as 
can  be  conveniently  procured,  attention  being  at  the 
same  time  paid  to  lay  the  inner  rail  somewhat  lower 
than  the  outer  one,  by  which  part  of  the  friction  in 
bringing  round  the  waggons  will  be  avoided.  To 
show  the  advantage  of  the  direct  line  more  fully,  we 
observe,  that  in  an  up-hill  draught,  a  carriage  may  be 
conceived  as  in  the  state  of  being  continually  lifted  by 
increments  proportional  to  its  rise  and  progress  upon 
the  road.    In  winding  about,  a  similar  effect  is  also 

Eroduced,  as  the  carriage  may  be  said  to  be  continually 
rought  from  a  state  of  rest  to  that  of  motion,  in  a  man- 
ner perhaps  not  less  detrimental  to  the  effective  power 
of  the  horse,  than  the  up-hill  draught.  Though  the 
horizontal  or  level  line  is  the  most  desirable,  where  the 
traffic  is  reciprocally  carried  both  ways,  yet  where  the 
load  is  all  in  one  direction,  a  declination  towards  the 
point  of  discharge  will  naturally  be  given  at  such  a 
rate  as  the  situation  of  the  ground  will  afford,  the 
downward  draught  being  always  regulated  according 
to  the  number  and  weight  of  the  empty  or  return- wag- 
gons which  the  horse  can  draw.  Perhaps  this  will  be 
best  accomplished  by  a  fall  of  four  inches  to  the  chain  of 
22  yards,  being  at  the  rate  of  one  perpendicular  to  198 
horizontal. 

To  ascertain  the  effective  power  of  an  active  horse, 
the  proper  criterion  seems  to  be  that  of  his  weight.  In 
the  year  1817,  the  writer  of  this  article  made  some  ex- 
periments upon  this  subject,  which  he  verified  by  the 
French  instrument  called  the  dynamometer,9  applied 
to  trackage  upon  the  Forth  and  Clyde  canal,  and  also 
on  the  Carron  Company's  railways,  when  it  appeared, 
that  a  horse  weighing  about  10  cwt,  in  his  ordinary 
working  state,  exerted  a  force  equal  to  160  lb. ;  and 
that  a  force  of  about  12  lb.  was  sufficient  for  the  trade* 
age  of  one  ton  upon  a  well-laid  level  railway.  This 
by  calculation,  gives  IS  tons  and  7  cwt.  aa  the  work  of 
a  horse,  which  in  practice  is  equal  to  about  10  tons  of 
goods,  exclusive  of  the  waggons.  We  are,  however, 
aware  that  8  or  9  tons  in  many  cases  proves  full  work, 
when  the  rails  are  not  laid  upon  proper  principles,  or 
not  kept  in  good  order. 

Some  interesting  experiments  on  this  subject  have 
been  made,  and  obligingly  communicated  to  us  by  Mr. 
Josias  Jessop,  son  of  the  late  eminent  engineer  of  that 
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name,  at  his  iron  works  of  Butterly,  near  Derby. 
That  gentleman,  whose  science  «nd  experience  give 

great  weight  to  his  opinion,  had,  upon  one  occasion,  1 
orse  weighing  about  10  cwt.  yoked  to  4}  cwt,  or 
504  lb.,  suspended  over  a  pulley  in  a  pit,  which  the 
horse  drew  up  with  extreme  labour,  the  same  weight 
requiring  the  united  exertion  of  eleven  men.    Mr.  Jet* 
sop  is  led  from  observation,  to  estimate  the  friction  of 
a  well-laid  edge  railway,  to  be  equal  to  a  rise  in  the 
road  of  about  four  inches  in  a  chain.   He  further  finds, 
that  upon  one  of  his  edge  railways,  with  a  rise  of  4 
inches  to  the  chain,  a  horse  takes  eight  tons  up-hill,  and 
is  never  allowed  to  work  with  less  than  six  tons :  from 
all  which  we  conclude,  that  a  horse  such  as  we  have  al* 
luded  to,  will  track  10  tons  of  goods  upon  a  level  nfl* 
way,  exclusively  of  the  weight  of  the  waggons,  as  dai- 
ly exemplified  in  the  work  done  upon  the  railways  at 
the  collieries  of  the  Earl  of  Elgin,  and  Sir  John  Hope 
of  Pinkie.    Since,  therefore,  so  much  more  can  be  done 
upon  a  level  than  upon  an  inclined  road,  it  is  to  be  ft. 
gretted  that  so  little  attention  is  paid  to  the  formation 
of  the  former,"  which  gives  so  decided  an  advantage, 
especially  to  the  railway  system.    It  is  even  not  un- 
common to  hear  of  a  preference  being  given  to  an  un- 
dulating line  of  road,  on  the  supposition  that  the  hone 
is  more  fatigued  by  a  constant  draught  upon  a  level 
road,  than  by  the  irregular  exertions  of  an  up  and  down 
hill  journey.    This  opinion  is  attempted  to  be  support- 
ed by  such  statements,  as  that  the  horse's  chest  is  there- 
by enlarged,  and  his  wind  improved,  and  that  different 
muscles  are  brought  into  action  on  every  change  of  po- 
sition.   It  never  seems  to  be  taken  into  account,  that 
relief  is  occasionally  given  by  the  slow  motion  up  bill, 
which  after  all,  is  not  half  so  beneficial  for  the  animal, 
as  the  same  slow  pace  would  be  upon  a  level  road.  Here 
the  postboy  generally  performs  his  stage  of  12  miles  at 
least  half  an  hour  sooner  than  he  would  travel  the  same 
distance  upon  a  hilly  road.     Under  the  article  Ron* 
and  Highways,  we  shall  show  the  fallacy  of  the  doc- 
trine above  alluded  to,  by  quoting  Dr.  Barclay,  so  emi- 
nent in  comparative  anatomy,  and  for  his  scientific 
knowledge  in  all  that  regards  muscular  motion.  These 
arguments  about  hilly  roads  can  hardly,  however,  he 
said  to  apply  to  the  railway  system,  where  the  power 
of  the  horse  is  understood  to  be  adapted  to  a  uniform 
strain ;  and  it  is  upon  this  principle  that  we  perceive 
more  fully  the  advantages  of  a  level  line  of  road. 

In  some  situations,  the  level  line  of  trackage  is  pre* 
served  by  the  occasional  introduction  of  inclined  planes, 
on  which  the  waggons  are  transported  by  machinery 
from  one  level  to  another,  impelled  generally  by  steam, 
water,  or  animal  force.  Where  the  load  is  all  in  one 
direction,  as  at  the  collieries  of  Newcastle,  the  slate* 
quarries  of  Penrhyn,  and  in  many  other  places,  the 
empty  waggons  are  drawn  up  inclined  planes  by  the 
descent  or  the  full  ones.  This  improvement  is  said 
to  have  been  first  introduced  at  the  Tyrone  collieries 
in  Ireland,  by  Mr.  Davis  Duckhart,  an  engineer  of 
the  Sardinian  service.  Notwithstanding  the  extensive 
application  of  the  inclined  plane  to  railways,  both 
with  and  without  the  use  of  the  steam  engine,  it  still 
remains  a  desideratum  to  obtain  some  effective  mods 
of  lockage  or  perpendicular  lift,  which  shall  be  more 
commodious  to  the  circumstances  of  an  undulating 
tract  of  country.  Surely,  in  the  present  advanced 
state  of  things,  it  cannot  prove  any  serious  obstacle 
to  the  efforts  of  professional  men,  to  provide  * 
convenient  apparatus,  capable  of  lifting  a  train  af 
railway  waggons  seriatim  on  the  principle  of  canal* 


•  See  the  article  DnuMOMZTxa  in  this  work,  vol.  VIII.  p.  298. 
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'.  lockage.  In  suggesting  such  a  machine,  it  will  per- 
•  imps  be  better  to  avoid  views  which  may  be  consi- 
dered speculative,  and  apply  such  as  are  more  or  less 
known  in  practice.  We  shall  therefore  first  notice  one 
which  we  have  seen  very  prettily  exemplified  upon  the 
small  scale  in  the  Lanark  cotton-mills,  where  it  is 
worked  by  a  power  taken  from  one  of  the  water-wheels 
of  these  works.  This  contrivance  is  employed  for  con- 
veying the  cotton  to  the  hands  of  the  spinners  in  the 
upper  stories  of  these  extensive  mills.  A  similar  ap- 
paratus is  employed,  upon  the  large  scale,  by  Mr. 
Baird,  at  the  Shotts  iron-works,  where  the  machinery  is 
impelled  by  a  steam  engine,  of  the  power  of  six 
horses,  for  raising  the  minerals  from  the  under* 
ground  workings.  But  any  power  adequate  to  the 
purpose  may  be  applied  to  the  lying  shaft  of  this  ap- 
paratus, which  altogether  is  simple  in  its  structure,  and 
very  complete  in  its  operation.     In  so  far  as  it  is  ap- 

? liable  to  oar  parpose,  we  shall  term  it  a  Raihoay-lock. 
t  consists  of  two  large  cast-iron  wheels,  placed!  upon 
the  same  axis  at  a  convenient  distance  from  each 
other,  to  admit  of  a  railway  waggon  being  suspended 
between  them.  Upon  the  peripheries  of  these  wheels, 
teeth  of  a  certain  description  are  formed  calculated  to 
hook  into  the  continuous  links  of  what  is  technically 
termed  a  Pilch-chain.  When  waggons  are  to  be  raised  or 
lowered  from  one  railway  to  another,  the  machine  is  set 
in  motion,  and  the  pitch-chains  upon  which  the  waggons 
sre  booked ;  or  by  different  arrangement  of  the  appa- 
ratus they  may  be  placed  upon  a  platform  connected 
with  the  pitch-chains,  and  thus  moved  from  one  level 
to  another,  by  the  revolution  of  the  machinery,  as  will 
be  more  fully  understood  from  Plate  CCCCLXXV1I, 
and  its  technical  description. 


so? 


altogether  of  the  best  materials  the  country  through  Bail**?. 
which  it  passes  can  afford.  — -v«*~ 

In  the  construction  of  rail  way- tracks,  timber  end  cast-  0f  ca,t  *"  d 
iron  have  hitherto  been  chiefly  employed,  but  malleable  m*110**1* 
iron  is  now  coming  into  very  general  use.  The  great 
expence  of  malleable  iron,  and  perhaps  the  want  of  im- 
portance formerly  attached  to  railways  as  a  mode  of  ge- 
neral traffic,  were  the  chief  bars  to  its  introduction  into 
the  railway  system  $  but,  strength  for  strength,  we  be- 
lieve it  can  always  be  furnished  as  cheap  as  cast-iron.  It 
has  sometimes  been  objected  to  malleable  iron,  that  it  is 
liable  to  oxidation  or  rust,  and  that  it  may  yield,  with- 
out its  being  observable,  while  the  work  may  thus  be 
continued,  under  a  disadvantageous  power,  and  that  it 
were  even  better  that  a  rail  should  break  than  be  thus 
liable  to  distortion.  These  objections,  however,  appear 
to  be  rather  of  a  negative  description.  With  regard  to 
the  process  of  oxidation,  it  does  not  seem  to  carry  much 
weight ;  as  railways  of  malleable  iron  may  be  seen  at 
Lord  Carlisle's  works  at  Tynedale-fel),  which  have 
been  in  use  for  ten  years,  without  appearing  to  have 
suffered  materially  in  this  respect.  The  advantages  of 
malleable  iron  rails  are  manifest  in  their  not  being  lia- 
ble to  break,  and  in  diminishing  the  number  of  joints. 
To  prevent  their  yielding  in  a  hurtful  manner,  it  is  only 
necessary  somewhat  to  increase  the  number  of  props,  and 
instead  of  a  junction  at  the  distance  of  every  three  or  four 
feet,  the  bars  may  be  extended  to  twelve  or  eighteen 
feet,  or  might,  indeed,  by  welding,  be  formed  of  any 
length.  Upon  the  whole,  therefore,  we  are  inclined  to 
give  a  decided  preference  to  the  use  of  malleable  iron 
for  railway  tracks.  In  the  year  1820,  the  Bedlington 
iron  company  of  Northumberland  were  induced  to  take 


a  patent  for  certain  improvements  in  the  construction 
Another  machine,  suitable  for  lifts  upon  a  smaller  of  malleable  iron  rails,  suggested  to  that  company, 
scale,  which  may  also  be  worked  by  any  convenient  from  the  perusal  of  Mr.  Stevenson's  Report  e*  the  Edin* 
power,  is  described  in  Stevenson's  Account  of  the  BelU  burghRatfoay  in  1819,  as  noticed  in  the  printed  remarks 
Rock  Lighthouse,  at  page  508,  under  the  appellation  of  attached  to  their  specification.  The  patentees  insist 
s  Sheer-crane,  the  machine  being  represented  in  Figs.  Chiefly  upon  forming  the  bars  of  a  prismatic  figure, 
l.'andg.  Plate  XI.  of  that  work.  The  sheer-crane  was  and  some  other  particulars,  intended  to  improve 
worked  by  manual  labour  at  the  Bell- Rock,  where  it  their  stability.  The  manner  in  which  these  rails  are 
was  employed  for  raising  blocks  of  stone  out  of  boats  drawn  and  manufactured  is  highly  creditable  to  the 
and  laying  them  upon  railway  waggons ;  the  lift  vary-  works  at  Bedlington  j  but  in  recommending  malle- 
ing  from  three  to  seven  feet,  according  to  the  state  of  able  iron  for  railway  tracks,  we  have  always  had  in 
the  tide.  view  the  simplest  form  of  the  bar  with  parallel  edges. 
In  laying  ont  a  public  railway,  a  breadth  of  not  less  Whether  malleable  or  cast-iron  be  adopted,  the  rails 
than  twenty  feet  should  always  be  contemplated,  so  as  should  be  of  the  edge  form,  and  be  more  massive  and 
to  admit  of  two  entire  sets  of  tracks,  with  the  necessary  strong  than  they  commonly  are ;  of  the  former  material 
•ides,  paths,  and  drains.  In  a  private  road  with  one  for  loads  of  about  three  tons  on  a  public  railway,  they  * 
Kt  of  tracks,  a  space  of  twelve  feet  in  breadth  may  be  should  not  be  less  than  SO  lb.  and  the  latter  45  lb. 
found  sufficient ;  but  in  this  case  it  is  generally  necea-  per  lineal  yard,  of  single  rail,  and  so  in  propor- 
lary  to  make  provision  for  about  four  passing  places  tion,  as  the  weight  to  be  carried  is  more  or  less.  It 
in  each  mile.  But  this  description  of  road  should  sel-  is  proper,  however,  to  observe,  that  a  little  additional 
dom  be  resorted  to  for  a  public  railway,  against  which  weight  of  metal,  in  the  first  instance,  in  making  a  sub* 
the  inconveniency  of  the  heavy  drag  at  the  turns  of  the  stantial  apparatus,  will  in  the  end  prove  great  economy, 
passing  places,  and  the  frequent  stoppage  of  the  wag-  It  is  also  an  important  matter  to  determine  the  de-  Form  of 
gone,  should  prove  sufficient  objections,  especially  as  scription  or  form  of  rails  best  adapted  to  the  road.  rail*, 
the  economy  in  forming  and  making  such  a  road  These  are  chiefly  of  two  kinds,  the  plate  and  the  edge- 
will  not  be  found  great  after  every  thing  has  been  ta-  rail,  the  former  represented  in  Plate  CCCCLXXVII. 
ken  into  account.  It  is  further  of  importance  to^the  Figs.  1.  and  £.  is  always  made  of  cast-iron.  In  Fig.  1. 
steady  motion  of  the  waggons,  particularly  4li  high  a  b  a  c  is  a  plan,  and  Fig.  S.  a  section  of  the  Plate  rail; 
winds,  that  tbey  be  made  rather  of  a  broad  and  low  with  a  saddle-piece,  a  «?,  shown  in  Fig.  1.  which  has 
construction,  and  that  the  railway  tracks  should  not  be  lately  been  introduced  by  Mr.  Wilson  of  Troon,  the 
laid  at  less  than  four  feet  apart,  which  will  afford  a  more  effectually  to  command  the  joint.  The  crest  or 
efficient  tracking-path  for  the  horse,  without  his  being  flange  6  b,  in  Fig.  3.  gives  strength  to  the  rail,  and  is 
spt  to  injure  the  props  of  the  rails.  Attention  should  intended  as  a  guide  to  keep  the  wheel  b  d  in  its  place, 
sisobepaid  to  the  thorough  drainage  df  the  road,  From  the  mode  in  which  the  strength,  is  applied  in  this 
that  the  horse  path  rests  upon  a  firm  bottom,  be  description  of  rail,  it  must  evidently  require  a  propor- 
hnished  with  a  smooth  and  compact  surface,  and  made  tionally  greater  weight  of  metal  to  sustain  the  same 
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Railway,  load  than  the  edge-rail  represented  in  Figs.  S.  and  4, 
^  in  which  the  rail  b  c  is  set  on  edge  on  the  principle 
of  joisting  in  house  carpentry.  The  plate-rail  is  also 
liable  to  be  rutted  or  worn  unequally,  as  will  be  obvious 
on  examining  the  action  of  the  wheel  c  e  d  upon  the 
plate  of  the  rail  a  o,  Fig.  2.  which,  from  the  situation  of 
the  rail,  is  much  exposed  to  work  among  dust  and  small 
stones,  to  the.  great  disadvantage  of  the  load,, 
whereas,  the  wheel  c  g  h,  Fig.  3.  adapted  to  the  edge- 
rail,  is  much  less  exposed  to  accident  from  adventi* 
tious  matters.  It  has  been  observed  of  the  wheels  of. 
the  edge-rail,  that  the  rim  c  h  is  liable  to  wear  unequal-, 
ly.  This  is,  no  doubt^  an  objection,  but  the  evil  does* 
not  seem  to  be  remedied  by  the  use  of  the  plate-rail,  > 
the  surface  of  which,  as  before  noticed,  is  apt  to  be 
rutted,  so  that  the  rails,  when  worn  in  this  manner, 
must  be  lifted  and  replaced  by  an  operation  greater, 
and  ultimately  more  expensive,  than  the  occasional  re-, 
newal  of  a  waggon  wheel. 

It  is  believed,  that  one  of  the  chief  advantages  ori- 
ginally expected  from  the  use  of  the  plajte-rail,  was  the. 
prospect  of  employing  the  cart  in  common  use  upon  it, 
as  well  as  the  waggon  expressly  constructed  for  the 
railway.    This  would  certainly,  in   many  instances, 
prove  a  great  conveniency,  but  in  others  it  would 
prove  a  waste  of  labour. .  As  for  example,  the  horse  and 
man  which  brought  a  full  load  to  town,  could  not  ac- 
complish its  delivery.     The  adjustment  of  the  wheels 
of  a  carriage,  intended  for  the  common  rqad,  is  also  dif- 
ferent from  that  suitable  for  the  railway,  so  th£t  wbere-i 
ever  this  has  been  attempted,  it  has  been  found  .highly, 
prejudicial  to  the  road.     It  seems,  therefore,  better,  up- 
on the  whole,  to  suppose  the  traffic  to  be  carried  on  in 
waggons  specially  constructed  for  the  railway.      In. 
the  delivery  of  coal  and  such  articles,  an  arrangement 
might  be  made  for  lifting  the  body  of  the  waggon  upon 
the  wheels  of  a  common  cart,  and  so  to  be  conveyed  to 
the  houses  of  the  consumers. 

To  lay  rails  in  a  proper  manner,  so  as  to  prevent 
their  getting  loose,  and, thereby  forming  an  irregular 
track,  it  has  long  been, a  desideratumlto  preserve  their, 
connected  form,  and  at  the  same, time  to  provide  some* 
what  for  the  expansion  <;of.  the  mejal.  The  edge,  as 
well  as  the  plate-rail,,  is  of\en  so  .injudiciously  laid,' that, 
the  surface  of  the  track,  js  kept  too  nearly  upon  a  level 
with  the  horse-path,  •  and  the  wheels  are  thereby  con- 
tinually exposed  to  work. in  mud.  '  This  earthy  stuff- 
ing, \n  many  instances  ^eems  u%o  be  pertinaciously 
preserved  round  the  rails>   though,  it;  cannot  be  sup-. 

fosed  to  add  in  the  sjnajlejft  dggfeee^o!  t£eir  stability, 
t  seems  therefore  much  ijetfer  tq  ke^rtthe  rails  wholly 
above  the  level  of  the  hqrse-pajh}.'  without;  the  use 
of  sleepers  or  cross-bars,  a  consjkrgctioA  whjch  may 
be  termed  a  Skeleton  railway.     T^e^rail^  are  thereby 
set  above  the  road,  and  being  completely  exposed,  ad- 
ditional facilities  are  afforded  for  drainage,  and  repairs. 
This  mode  of  laying  rails  has  been  used  with  advantage* 
in  various  situations,  particularly  at  Lord  login's  .ex- 
tensive Jime  and  coal  works.    The  iron  chajr&#o%guirJes 
into  which  the  rails  are  fixed  at  the  join ts/and^at,  regu- 
lar distances  between  them,  generally  rest  upon; blocks, 
or  props,  marked  a  c,  Fig.,1.  measuring  about  .eight 
or  ten  inches  square.    In  fixing  plate-rails,  a  hole  is  per- 
forated in  the  stone  prop,  and  filled  with  an  oaken  plug. 
The  ends  of  the  plate  b  b  are  brought  together,  and  a 
spike   nail,   with  an  elongated  countersunk  head  is 
driven  into  the  plug,  and  in  this  simple,  but  not  very 
effective  manner,  the  connexion  is  formed,  and  the 
joints  kept  in  their  places,  to  which  the  addition  of  the 
sad  die- piece,  before  noticed   as  in  use  at  the  Troon, 
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has  been  found  a  great  improvement  In  fixing  the  1* 
edge-rails,  a  great  many  methods  have  been  adopt- 
ed, both  in  the  form  of  the  joint  and  construe* 
tion  of  the  chair  or  bed.  That  represented  in  Fin. 
3.  and  4.  while  it  provides  for  the  expansion  of  the 
bars,  seems  to  be  as  effectual  and  simple  as  any. 
Fig.  +.  is  an  elevation  of  the  edge-Tail,  showing  the 
meeting  of  the  two  rails  a  b  and  a  c  at  the  point  d, 
where  a  joint  is  formed  and  commanded  by  the  chair 
a  d  a,  in  which  an  oblong  square  hole  is  formed  through 
which,  a  strong  iron  spear  bolt  is  driven,  as  shown  in 
the  section  a  be  Fig.  8.  These  chairs  are  placed  at 
distances  suited  to  the  strength  of  the  rail,  and  it  seems 
proper  that  at  least  three  should  be  allowed  to  each  fa- 
thom of  rail,  every  alternate  chair  to  have  a  spear-bolt, 
one  being  always  introduced  at  the  joints. 

It  has  lately  been  proposed  by  Mr.  Palmer,  civil  engi- Mr  ij 
neer,  to  erect  a  single  rail,  supported  upon  standards  of™ 
timber,  metal,  or  masonry,  according  to  circumstances.*1? 
Upon  this  rail  the  load  is  to  be  contained  in  a  sort  of  ba- 
lance waggon,  having  a  receptacle  on  each  side  of  the  rail, 
on  which  it  is  to  be  suspended  on  the  axles  of  two  wheels, 
placed  the  one  before  the  other.     In  the  descriptive 
account  of  this  railway,  Mr.  Palmer  has  given  many 
useful  remarks  upon  railways  in  general ;  and  dis- 
cusses the  difficulties  to  which  the  use  pf  a  single  track 
is  incident  in  a  very  distinct  and  candid  manner.    In- 
stead of  square  blocks  of  stone  for  supporting  this  single 
rail,  he  proposes  to  use  stakes  of  timber  or  cast-iron,  the 
downward  ends  of  which  are  to  be  of  a  tapering  form, 
and  notched  in  such  a  manner  as  to  give  resistance  to 
the  pressure,  a  prop  which,  in  many  situations,  may 
Jpe/pund  convenient  and  suitable. 
.  Various  opinions  exist  not  only  about  the  preferable w 
fpttn  of  rails,  and  modes  of  fixture,  but  also  regarding?" 
the  weight  or  load  proper  to  be  carried  upon  them. 
This  was  long  regulated  at  the  Newcastle  collieries,  by 
making  the  waggon  a  measure  of  capacity  connected 
withjhe  duty  on  the  chaldron  of  coals  carried*  coast- 
wise; when  the  waggon  and  its  .load  were  Jtoade.to 
weigh  about  four  tons.  •  The  inconveniences  of  .these 
ponderous  vehicles  were  for  a  long  period  little  attend- 
ed to,-  especially  on  the  tram  or*  wooden  railways,  l»i<l 
wjthtjieir  whole  length ^bearjpgn^po'u,  the.  ground.  But 
when  the  expense  of  a  irietal  railway,  capable  of  sus- 
taining s,  sjuch  *load$,i  camel  to  be  'considered  the  pro- 
priety '6fL  using  ^smaller  Aw^ggons  r,  was  obv  ious.    Such 
heavy  loads>aj*£| attended  with  much  inconveniency ; 
they  distort^the^est  laid,  rails  by  .shaking  the  whole 
fabric  of  the  roajd/,  and^ujtimately  produce  much  more 
friction  than  the.  introduction 'of  a  few  additional  axle* 
in  the  use  of  smaller  waggons.     When  the  wheels  of 
such  vehicles  get  off  the  tracks,  it  becomes  often  a  work 
of  great  difficulty  and  stoppage  to  replace  thecn.    We 
are,   therefore,  of  opinion,  that  a   load  of.  from  one 
ton  to  a  ton  and  a  half,  independently  of  the  weight 
of.  the  waggon,    should,  be  the  maximum    upon  lour 
wheels.,    The  axles  of  the  waggons  should  be  made 
straight,  and  the  wheels,  set  at  right  angles  upon  them, 
and  care  taken  that  the  wjiole  is  strong  enough,  not 
only  for  working  with  a  precise  weight,  but  tor  sus- 
taining the  casualties  of  the  road.   -  Railway  waggons 
should  not  exceed  the  weight  of  ten  or  twelve  cwt ; 
they  are  generally  made  of  hardwood,  and  sometimes 
of  plate  iron ;  they  ought  to  be  of  a  square  form,  with 
perpendicular  sides,  rather  low  and  broad,  which  will 
make   them  travel  more  steadily  in  stormy  weather 
than  when  they  are  high.     To  carry  a  ton  and  a  half 
of  coals,  for  example,  they  will  measure  about  six  feet  in 
length,  four  feet  in  breadth,  and  l£  foot  in  depth. 
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In  the  formation  and  superintendence  of  public  rail-    fifteen  cwt.  was  considered  a  fair  load  for  an  ordi-  Hallway . 
J  ways,  it  is  obvious  that  considerable  attention  ought  to    nary'  horse  upon'  the  common  road.     But  by  recent  ^^>r^^J 
be  given  to  enforce  suitable  regulations  as  to  the  height    improvements  in  the  line  of  draught,  and  the  smooth-  ®f  8team 
and  construction  of  the  Waggons.     In  many  instances    ness  of  the  surface,  this  load  has  been  at  least  doubled,  "'eg0™ 
railway  waggons  may  be  •  advantageously  hung  upon    Further,  by  the  introduction  of  the'  railway  system,  we   °^ tr(kC  " 
tprings.     It  seems  also  a  simple  and  economical  me-    now  speak  confidently  of  a  single  horse  doing  a  day's 
thod  to  have  the  body  of  the  waggon,  containing  the    work,  upon  a  level  line  of  edge  railway,  with  as  many 
weight,   hung  on  chains,  allowing  it  a  natural  swing  -  tons  as  he  formerly  did  with  hundredweights  on  the 
when  any  irregular  motion  or  unexpected  obstacle  oc-    common  road.    Nor  is  this  all ;  for  the  Trevethic,  or 
curs.  high- pressure-engine,  has  been  mounted  upon  a  rail- 

Regarding  the  size  of  waggon  wheels,  and  their  con-  way  carriage,  and  made  to  drag  upwards  of  fifty  tons 
nection  with  the  axle,  various  opinions  exist.  '  Some  of  coal,  exclusively  of  the  weight,  of  the  waggons, 
have  the  wheel*  fixed  dead  upon  the  axles,  like  the  an-  Where  the  draught  is  upon  an  inclined  plane  or  up- 
cient  cars,  or  those  still  in  use  inrtbe  Irish  cart.  Others  hill,  a  row  of  cogs  or  teeth  must  be  laid  along  the 
have  both  wheels  and  axles  fitted  for  rotatory  motion.  »  outside  of  one  of  the  rails,  into  which  a  wheel,  with 
But  the  more  general,  and  we  would  say  preferable .  corresponding  teeth,  is  made  to  work,  and  being  im- 
mode,  is  to  have  the  axle  fixed  and  the  wheel  revolving,  pelled  by  the  steam,  the  engine- waggon  gives  motion 
On  a  railway,  where  obstacles  are  not  supposed  to  be'  to  the  whole  train.  Upon  a  level  road,  or  when  the 
met  with,  as  on  the  common  road,  the  wheels  are  made  acclivity  is  very  little,  the  wheel  with  teeth  is  not  found 
comparatively  small,  which  affords  a  rising  or  fa-  necessary,  and  in  that  case  the  power  is  communicated 
vourable  line  of  traction.'  To  determine  this  point  beyond  immediately  to  the  common  wheels  of  the  steam,  wag- 
dwpuje,-  and  also, to  ascertain  ^the  friction  upon  axles  of  gon ;  but  in  wet  weather,  when  the  friction  is  less,  the 
various  dimensions  upon  the  great  scale,  would  resolve  I  wheels  of  the  steam-waggon  sometimes  revolve  with- 
an  important  problem  in  mechanics:  Perhaps  a  railway  out  dragging  its  load  or  moving  progressively.  This 
wheel  of  fifteen,  inches' diameter  ought  to  be  considered  \  contrivance  .has  now  been  a  good  many  yean  known 
the  minimum,  and  -  thirty ,  inches  the  maximum  size,  to  the  public,  and  haa  been  suggested  as  applicable  to 
These  dimensions  are  favourable  to  the^roke,  and  to  the  carriages  travelling  at  speed,  even*  upon  the  common 
purposes  of  loading;  and*  discharging,  while  to* exceed  -  road,  but  as  yet  it  has  not  become  general  in  any  form.  - 
them  would  add' to  the  weight  of  the  waggon  'without  ^  We  are,  however,  happy  to  see  that  it  is  still  regarded 
obtaining  much  advantage.  Waggon  wheels  are  gene-  i  favourably  by  the  public,  and  have  every  reason  to  hope 
rally  made  of  cast  iron.  To  prevent  theirwearing  un-  v  that  time  and  practice  will  render  it  more  perfect;  be*  - 
equally,  Messrs.  Stephenson  and  Losh,  of  Newcastle,  ing  that  description  of  machine  which  speculation  can- 
obtained  a  patent  for  hardening  the  rims  of  railway  not  complete,  and  which  practice  alone  will  bring  to  * 
wheels.  .  maturity. 

It  has  long  been  a  desideratum  in  the  construction  t    .There  are  other,  points  connected  with  the. subject  of  Stone  rail- 
of  wheels  and  axles  to  preserve  the  grease  and  at  the  >  railways,  which  fall  so  .immediately  under  the  article  ways, 
same  time  exclude  the  dust  of  the  road.  .  This  has,  in     Roads  and  Highways,  that  we  shall  reserve  what  far. 
a  great  measure,,  been  effected  in  mail  t  coaches,  and  ■  ther  occurs  to  us,  for  insertion  under  that  head,'  parti- 
other  carriages,  which  travel  at  speed,  but  has  been  less  .  cularly  what  we  have  to  say  upon  stone-railways,  and 
attended  to  in  vehicles  •  which:  move!  at  a  slow  pace,    cast-iron  tracks  for- ordinary)  carriages.  «. 
The  consequence  is,  that  upon  rail  wave  the  grease  may  •  ~     \  *      ••    rn.  •  '-/,^,/inrirwrr 

often  beseen  droppmgVith  fullness  from  the  linch.  pins       .  W?  of  Plate.  CCCCLXXVIL 

of  one  waggon,  while  the  dry  axles  of  another  'announce'  ■      Figures  5, 6,  and  7,  Plate  CCCCLXXVIL  are  intend-  lUHway 
its  progress  upon  the  road  by  the  most  discordant  .  ed  to  represent  a  railway- lock,  applicable  to  conveying  * 
sounds.     Mr.  Taylor,  seeing  the  disadvantage  of  this    loads  from  one  level  to  another,  similar  to  the  effect 


its  progress  upon  the  road  by  the  most  discordant  .  ed  to  represent  a  railway- lock,  applicable  to  conveying  ^cka 
sounds.     Mr.  Taylor,  seeing  the  disadvantage  of  this    loads  from  one  level  to  another,  similar  to  the  effect  "LATE 
state  of  things  on  the  railways  at  his  coal  works,  near  ;  produced  by  lockage  in  inland  navigation.'    This  is  ac-  pigs#  5  Y  *£ 


Ayr,  encouraged  his  millwright  in  devising  a  remedy .  complished  by  the  revolution  of  the  wheels  alluded 
for  this  evil,  which  has  at  length  been  effected  in  a  very  r  to-  in  the  foregoing  article,  over'  which  pitch*chains 
simple  manner, ,  by  which  he.  is  enabled  to  have  the  .  work  on  which  the  waggons  are  suspended,  and  so  are 
outward  end  of  the  nave  of  the  wheel  close,  as  delineat-  .  moved  from  a  lower  to  a  higher  level,  and  vice  versa. 
ed  at  letter  e  in  Fig.  3.  Plate  CCCCLXXVIL 'the  com-  This  apparatus  may  be  impelle\l*by  the  power  of  steam, 
mon  linch-pin,  shown  at  e,  Fig.  2.  being  •  dispensed  '  water,  or  animal  force,  according  to  circumstances  \  the 
with.  This  is  effected  by  means  of  an  appendage  fix-  axis  of  the  pitch  chain  wheels  being  in  either  case  con- 
ed to  the  axle. at  d,  Ffg:  3.*^h?ch:we  shall  term  a  lever*  .  nected  with  the  impelling  power,  by  means  of  wheel- 
linch,  the  extremity  oiVwhich  ate' falls  .into  a  groove  and-pinion  work  of  strength  proportioned  to  the  work- 
cut  on  the  nave  o£the  wheel  marked  e  e*,-  which  keeps  The  railway- waggons,  as  before  noticed,  may  either  be 
it  in  its  place.  Letter/ is  a  swivel  bolt,  which  keeps  set  upon  a  platform  fitted  to  the  lock-machine,  or  they 
the  lever- linch  d  and  &  into,  the  groove  e  c'  above  may  simply  be  provided  with  two  strong  iron  loops  at- 
alluded  to.  .  A.mpdeL'of  this  apparatus  has  been  pre-  tacbed  to  their  opposite  sides;  the  open  parts  of  which- 
seated  by  Mr.' Taylor  to  .the  Highland  Society;  that  the  *  having  a  downward  direction  so  as  to  receive  the  corres- 
person  to  whom  he  .gives  the  merit  of.  the  invention  ;  ponding  studs  of  the  pitch- chains*  These  loops  are  fix- 
may  meet  with.'  some*  encouragement, .  and  that*  the  ■  ed  towards  the  top  of  the  waggon,  that  the  points  of  sua- 
public  may  be,  put  intpo8session  of  .this  improvement.  >  pension  may  be  as  much  as  possible  above  the  centre 
In  practice,  however,  *  it  may  perhaps  be  found  that  of  gravity  of  the  load,  that  it  may  become  more  stable 
additional  trouble  will  attend  the  exact  adjustment  of  when  suspended  upon  the  chain.  Let  us  then  suppose 
the  wheels  to  the  axle,. which,  for  the  prevention  of  that  a  train  of  waggons  haa  arrived  at  the  bottom  of 
friction  both  in  the  socket  or  bush  of  the  wheel,  and  in  the  lock,  when  the  horse  is  disengaged,  and  perhaps 
the  groove  of  the  new  lever-linch,  h  a  matter  worthy  yoked  to  a  common  gin  connected  with  the  machinery 
of  due  attention.  ■  at  the  top  ;  the  first  waggon  is  then  pushed  along  the 

In  concluding  this  article,  we  cannot  help  remarking  .  railway,  till  its  loop  range  with  the  pitch-chains  on 
that  the  time  is  not  very  remote*  when  from  ten  to    each  side,  as  shown  in  Fig.  6.    The  machinery  is 
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Railway,  now  put  in  motion,  and  the  first  pair  of  studs  are 
hooked  into  the  loops  of  the  waggon,  which  is  imme- 
diately suspended,  and  moved  upwards  along  with  the 
chains.    The  second  waggon. is  in  the  same  manner 

pushed  forward  and  attached  to  the  chains,  and  so  of    into  the  loops  of  the  waggons.* 
others  till  the  whole  are  transferred  from  the  one  level  to 


level  of  the  upper  and  lower  railways,  and  npop  each 
alternate  link  of  the  chain,  a  kind  of  bow  of  iron  is 
formed,  which  passes  through  the  guide-box,  and  keeps  ™ 
the  chain  in  its  proper  position  for  hooking  the  studs  ' 
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the  other,  as  will  be  understood  by  examining  the  dia- 
grams of  Plate  CCCCLXXVII.  Figs.  5, 6, 7.  At  the  top 
of  the  lock,  Fia.  5  and  7,  the  waggons  marked  g  have 
Figs.  5,*,  7.  just,  been  landed  upon  the  upper  railway,  while  those 
marked  ffffff,  Figs.  5,  6,  and  7,  are  still  attached 
to  the  pitch-chains ;  the  upper  ones  being  about  to  be 
turned  over  the  axis  of  the  machinery,  still  preserving 
their  horizontal  position,  will  in  their  turn  be  placed  up- 
on the  projecting  ends  of  the  upper  rails  marked  c  </. 
The  chains  still  continuing  their  revolution,  the  studs  are 
disengaged  from  the  loops  of  the  waggon,  which  is  thus 
left  upon  the  upper  rail  without  the  assistance  of  the 
attendant,  who  with  this  apparatus  has  only  to  move 
the  waggons  to  and  from  the  machine.  In  the  same 
manner  a  train  of  waggons  is  transferred  from  the 
higher  to  the  lower  level,  the  machine  being  worked 
in  the  reverse  direction,  that  the  studs  of  the  chains 
may  hook  the  waggons  or  the  platform  made  to  re- 
ceive them  at  the  top  of  the  lock  instead  of  the  bottom. 
It  is  also  to  be  noticed,  that  in  the  descending  load 
the  impelling  power  requires  to  be  kept  in  action 


Authors  who  may  be  consulted :— Edgeworth  on  Rail- 
roads i  Wilkes  on  Hallways  ;  Report  relative  to  varum* 
Lines  of  Railway,  and  Memorial  relative  to  Opening,  ikt 
Great  Valleys  of  Strathmore  and  Strathearn,  by  meant 
of  a  Railway  or  Canal,  by  Robert  Stevenson,  Civil  En. 
gineer,  printed  at  Edinburgh,  1821;  Observations  on  a 
General  Railway,  published  in  London,  1821 ;  Detcrip. 
/ton  of  a  Railway  upon  a  New  Principle,  by  H.  H.  Pal- 
mer, Civil  Engineer,  London,  182S;  Transactions  of  Ike 
Highland  Society,  vol.  vi.  Edinburgh,  1824. 

RAIN.  See  Meteorology,  Vol.  XIV.  nage  164— 
169 ;  and  Physical  Geography,  Vol.  XVI.  page  512 
—517.  See  also  Meteorites,  Vol.  XIV.  for  an  10 
count  of  showers  of  organised  matter. 

RAIN-BOW.    See  Optics,  Vol.  XV.  p.  616. 

RAIN-GAGE.  See  Meteorology,  Vol.  XIV.  page 
152. 

RA  JEMAH AL,  the  name  of  an  ancient  city  of  Ben- 
gal, which  has  recently  fallen  into  decay.  It  stands  on 
the  west  bank  of  the  Ganges,  at  the  foot  of  a  range  of 
hills.  The  modern  part  of  the  town  consists  of  a  single 


only  till  two  of  the  waggons  have  passed  round  the    street,  with  houses  of  stone  about  two  stories  high 
pitchwheels,  when  the  application  01  friction  with  the    The  ruins  of  a  palace  still  attract  attention.     The  view 


common  brake  becomes  necessary  to  regulate  the  de- 
scent of  the  load. 

In  giving  a  technical  description  of  this  machine, 
Fig.  5,  is  a  plan  of  a  lock,  which  would  of  course  fall 
to  be  excavated  in  a  proper  position  on  the  line  of  road, 
agreeably  to  the  section  of  the  ground,  so  as  to  afford 
the  necessary  accommodation  for  the  apparatus.  This 
lock  is  lined  with  face*  walls  of  masonry,  marked 
A  AAA.  The  perpendicular  rise  is  here  taken  at 
twenty  feet.  B  B  is  part  of  the  lower  railway  with 
the  waggons/ K  upon  it.  C  C  is  the  upper  level,  with 
a  waggon  gg  upon  it.  aaaa  show  the  two  wheels 
over  which  the  pitch-chains  pass,  and  6  is  their  axis. 
C  C  is  a  spur  wheel  on  the  same  axis,  with  its  pinion 
d  d  mounted  on  the  end  of  thehorizontal  shaft*,  on  which 
the  brake-wheel  will  fall  to  be  mounted.  Fig.  6.  is  an 
elevation  of  the  masonry  of  the  lock  marked  AAAA; 
letter  C  is  the  level  of  the  upper,  and  B  of  the  lower 
railway ;  aaaa  are  the  wheels  on  which  the  pitch- 
chains  revolve,  6  is  their  axis,  c  the  spur-wheel,  d  the 
pinion  mounted  upon  the  horizontal  shaft  e,  both 
marked  in  dotted  lines, /£/*  are  the  waggons  supposed 
to  be  ascending  or  descending  within  the  range  of  the 
lock,  hhhh  the  pitch-chains,  1 1 i  i i i  are  the  studs  up- 
on the  chains  by  which  the  waggons  are  suspended  ; 
the  lower  pair  are  seen  entering  the  loops  of  the  lower 
waggon  f.  Fig.  7.  is  a  longitudinal  section  of  the  ma- 
sonry of  the  lock,  AAAA"  show  the  walls,  B  B  the 
lower  railway,  with  ita  end  B/  turned  up,  as  a  stop  for 
the  waggons  at  the  proper  position  for  hooking  and 
suspending  them  upon  the  chains.  C  C'  show  the 
level  of  the  upper  railway,  a  a  mark  one  of  the  pitch- 
chain-wheels.  The  spur-wheel,  pinion,  and  lying  shaft 
not  appearing  in  this  figure,  fff  are  the  ascending  or 
descending  waggons,  as  in  Fig.  6.  g  is  a  waggon  on 
the  upper  railway,  and  k  another  upon  the  lower  rail- 
way, h  k  h  h  h  h  are  the  pitch-chains,  the  dotted  part 
below  being  the  track  of  the  chains  under  ground. 
//  show  the  rollers  for  guiding  them,  ii Hi  are  the 
loops  in  the  waggons,  into  which  the  studs  enter  for 
suspending  them  to  the  chains*  In  practice,  guide- 
boxes  for  the  chains  ate  placed  immediately  below  the 


of  Rajemahal,  with  the  mountains  at  the  back  of  the 
town,  is  much  admired.  The  chief  occupation  of  the 
people  is  supplying  the  neighbourhood  with  flags  and 
millstones.  This  city  has  been  ruined  by  an  inunda- 
tion of  the  Ganges,  by  a  conflagration,  and  by  the  re- 
moval of  the  seat  of  government  to  Dacca.  £.  long. 
87°  43',  N.  lat  25p  2'. 

RALEIGH,  Sir  Walter,  a  distinguished  author 
and  adventurer,  was  the  fourth  son  of  Walter  Raleigh, 
Esq.  of  Fardel,  in  the  parish  of  Cornwood  in  Devon- 
shire, was  born  in  1552  at  Hayes,  in  the  parish  of  Bud* 
ley,  a  farm  which*  formed  part  of  his  father's  property. 
By  his  mother's  side  he  was  nearly  connected  with  those 
celebrated  knights,  Sir  John,  Sir  Humphrey,  and  Six 
Adrian  Gilbert. 

After  receiving  the  common  school  education  of  that 
period,  he  was  sent  to  Oriel  College,  Oxford,  where  he 
was  noticed  for  his  proficiency  in  his  studies ;  but  be 
remained  here  only  a  short  time,  and  was  hurried  into 
a  less  peaceful  career  by  his  passion  for  military  adren- 
ture. 

At  the  early  age  of  seventeen,  he  went  as  one  of  the 
hundred  volunteers  under  Henry  Champernon,  whom 
Queen  Elizabeth  sent  with  other  English  troops  to 
France,  to  assist  the  queen  of  Navarre  in  defending 
the  protestants  who  were  then  severely  oppressed.  In 
this  service  he  studied  the  art  of  war  for  five  or  si* 
years,  but  it  does  not  appear  how  he  escaped  the  dread- 
ful massacre  of  St.  Bartholomew,  which  extended 
through  several  of  the  provinces  of  France.  In  the  year 
1575  he  returned  to  England,  and  took  up  his  residence 
in  the  Middle  Temple,  from  which  we  find  a  commen- 
datory poem  dated,  which  is  prefixed  to  a  work  of 
George  Gascoigne's,  in  1576.  In  1577,  he  embarked 
for  the  Netherlands,  along  with  the  troops  which  the 
queen  sent  to  the  assistance  of  the  Dutch  against 
Spain,  and  in  this  adventure  he  occupied  himself  in  ac- 
quiring much  useful  knowledge,  independently  of  mili- 
tary experience ;  and  when  he  returned  to  his  own 
country,  he  was  regarded  as  one  of  the  best  bred  and 
most  accomplished  gentlemen  in  England. 

Sir  Humphrey  Gilbert,  the  half-brother  of  Ralegh, 
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u  obtained  a  patent  to  plant,  colonize,  and  explore 
*•  some  parts  of  North  America.  In  this  adventure,  Gil* 
■^  pert  was  aided  by  several  of  his  friends,  and  Raleigh 
entered  into  the  scheme  with  a  zeal  corresponding?  to 
his  love  of  enterprise  and  wealth.  This  expedition 
turned  out  a  very  unfortunate  one  to  its  projectors.  The 
ahips  met  with  a  Spanish  fleet,  and  after  a  smart  engage- 
ment, they  returned  without  success  in  the  spring  of 
1579,  Raleigh  having  obtained  no  other  advantage  but 
a  knowledge  of  naval  service,  which  contributed  so 
much  to  his  future  aggrandisement* 

Pope  Gregory  VIII.  having  in  conjunction  with  the 
King  of  Spain,  projected  a  total  subjugation  of  Eng- 
land, had  sent  troops,  money,  and  military  stores  to  Ire- 
land, to  aid  the  Desmonds  in  the  Munster  rebellion. 
Raleigh  offered  his  services  to  the  queen  on  this  occa- 
sion, and  obtaining  a  captain's  commission  under  Lord 
Grey  of  Wilton,  then  deputy  of  Ireland,  he  embarked 
for  that  kingdom,  and  by  his  services  in  Munster  un- 
der the  Earl  of  Ormond,  he  contributed  to  quell  this 
ill-devised  commotion.  His  skill  and  personal  courage 
raised  him  to  the  situation  of  Governor  of  Cork,  and,  as 
a  reward  for  his  services,  he  obtained  from  the  crown 
the  grant  of  a  considerable  estate  in  Ireland.  A  mis- 
understanding, however,  having  taken  place  with  Lord 
Grey,  his  farther  promotion  in  Ireland  was  stopped ; 
and  he  returned  to  England,  where  he  was  introduced 
to  Queen  Elisabeth,  and  speedily  insinuated  himself 
into  the  royal  favour.  His  handsome  personal  appear- 
ance? his  elegant  address,  and  that  air  of  gallantry 
which  Elizabeth  so  much  admired,  contributed  no 
doubt  to  fix  upon  him  the  queen's  particular  attention. 
An  accident,  however,  of  a  more  trivial  nature,  is  said 
to  have  had  its  full  share  in  securing  him  the  royal  fa- 
vour. When  Raleigh  was  one  day  in  attendance  upon 
her  majesty,  in  her  morning  walk,  they  arrived  at  a 

K  of  the  road  which  was  wet  and  covered  with  mud. 
party  had  scarcely  recognised  that  the  path  was 
but  little  fitted  for  royal  footsteps,  when  Raleigh  took 
off  his  rich  embroidered  mantle  and  spread  it  on  the 
ground.  Her  majesty,  pleased  and  surprised  with  this 
unpremeditated  piece  of  gallantry,  stepped  gently  up- 
on the  cloak,  and  is  said  to  have  jocularly  remarked, 
that  this  sacrifice  of  a  cloak  might  obtain  for  him  many 
a  good  suit 

Raleigh  was  next  employed  by  the  queen  as  attend- 
ant on  the  French  ambassador  Simier,  on  his  return 
home ;  and  he  was  one  of  the  party  who  accompanied 
the  Duke  of  Anjou  from  England  to  Antwerp,  where 
he  became  acquainted  with  the  Prince  of  Orange,  and 
brought  over  letters  from  him  to  her  majesty,  on  his 
return  to  England  in  1582. 

The  favour  which  Raleigh  now  enjoyed  was  not 
confined  to  the  vicinity  of  the  court  Even  the  states- 
men of  different  parties  showed  him  the  highest  respect, 
and  strove  who  should  extend  to  him  the  most  active 
patronage.  His  half  brother,  Sir  Humphrey  Gilbert, 
had  planned  a  second  expedition  to  Newfoundland,  for 
which  Raleigh  built  a  new  vessel  called  the  Bark  Ra- 
leigh, and  completely  furnished  it  for  the  voyage.  For- 
tunately, however,  he  did  not  accompany  it  in  person, 
for  a  contagious  distemper  broke  out  among  the  ship's 
crew,  and  forced  the  vessel  to  return  to  Plymouth  in 
less  than  a  week. 

This  disappointment,  which  would  have  paralysed 
the  energies  of  ordinary  temperaments,  seems  only  to 
nave  roused  the  ardour  of  Raleigh  for  farther  adven- 
tures. 

In  1584  he  submitted  to  the  cjueen  and  council  a 
scheme  for  exploring  North  America,  and  making  set- 


tlements  in  those  parts  of  if  which  had  not  been  subju-  1BaI# igh, 
gated  by  any  foreign  power.  This  scheme  was  too  SlrWato«r. 
plausibly  stated,  and  the  interest  of  its  author  too 
powerful  to  meet  with  any  opposition.  An  extensive 
patent  was  immediately  granted  to  him  for  executing 
the  plan ;  and,  with  the  assistance  of  his  friends,  he  fit- 
ted out  two  vessels  entirely  at  his  own  cost,  which  were 
put  under  the  command  of  Captains  Amadas  and  Bar- 
low, and  which  sailed  from  Plymouth  in  1584.  Upon 
reaching  the  American  coast,  they  took  possession  of 
an  island  near  the  mouth  of  Albemarle  river,  in  North 
Carolina,  and  the  ships  returned  in  autumn  with  va- 
rious commodities,  which  brought  such  a  high  price, 
that  the  company  of  Raleigh's  friends  who  had  assisted 
him,  fitted  out  a  fleet  of  seven  vessels,  the  command  of 
which  was  intrusted  to  Sir  Richard  Greenville,  a  rela- 
tion of  Raleigh's.  In  the  course  of  this  voyage  they 
took  possession  of  a  fine  country  called  Windungocoa, 
to  which  Elizabeth  herself  gave  the  name  of  Virginia. 
Sir  Richard  left  a  colony  of  107  persons  at  Roonah,  un- 
der the  government  of  Mr.  Lane ;  but  misfortunes  of 
various  kinds  befel  the  colony,  and,  after  expending 
large  sums  of  money  in  fruitless  attempts  to  repair  them, 
he  assigned  over  his  patent  to  a  company,  reserving  to 
himself  only  a  portion  of  the  gold  and  silver  harvest 
which  it  was  expected  they  would  reap.  It  was  from 
this  colony  that  Raleigh  first  imported  tobacco  into 
England,  and  introduced  the  culture  of  the  potato  in- 
to his  estates  in  Ireland. 


It  was  about  this  period  that  he  was  elected  knight 
of  the  shire  for  the  county  of  Devon ;  and  soon  after 
this,  her  majesty  conferred  upon  him  the  honour  of 
knighthood. 

In  another  expedition  which  he  fitted  out  for  Vir- 
ginia in  1585,  his  ships  took  a  prize  worth  L.50,000 ; 
and  he  was  also  concerned  in  Captain  Davis's  expedi- 
tion for  the  discovery  of  a  north*  west  passage,  from 
which  circumstance  a  promontory  in  Davis's  Straits  was 
called  Mount  Raleigh. 

With  the  view  of  indemnifying  her  favourite  for  his 
outlays  in  these  public-spirited  enterprises,  the  queen 
gave  him  several  profitable  grants.  Among  these  were 
the  power  of  licensing  retailers  of  wine  throughout  the 
kingdom,  and  a  seigniory  of  12,000  acres  of  forfeited 
lands  in  the  county  of  Cork  in  Ireland,  which  he  plant- 
ed at  his  own  expence,  and  sold  many  years  afterwards 
to  Richard  Boyle/  the  first  Earl  of  Cork.  In  1586  he 
was  appointed  seneschal  of  the  dutchies  of  Cornwall  and 
Exeter,  and  warden  of  the  Stannaries ;  and  such  a  hold 
did  he  seem  to  have  taken  of  the  queen's  regard,  that 
the  Earl  of  Leicester  himself,  the  queen's  favourite  mi- 
nister, took  the  alarm,  and  brought  forward  the  Eari  of 
Essex  as  bis  rival. 

In  the  year  1587,  Sir  Walter  sent  another  colony  of 
150  men  to  Virginia,  under  the  charge  of  Mr.  John  White 
as  governor,  with  twelve  assistants.  About  this  time 
Raleigh  was  captain  of  the  queen's  guard,  and  lieute- 
nant-general of  Cornwall,  in  which  last  capacity  he  was 
of  great  use  in  training  the  county  militia. '  In  conse- 
quence of  his  political  sagacity,  as  well  as  his  military  ex- 
perience, he  was  a  member  of  the  council  of  war  appoint- 
ed by  the  government  for  devising  the  best  means  of 
resisting  the  threatened  dangers  of  that  period ;  and 
when  the  Spanish  armada  showed  itself  in  the  Channel, 
he  was  one  of  the  enterprising  volunteers  who  joined 
the  English  fleet  with  ships  of  their  own,  and  shared  in 
the  glory  of  defeating  the  enemy.  Raleigh  was  now 
made  gentleman  of  the  queen's  privy  chamber,  and  the 
profits  of  his  other  situations  were  greatly  increased. 
In  1589  Raleigh  was  one  of  those  who  accompanied 
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R*l*igfai    the  exiled  king  of  Portugal  in  hi*  attempt  to  recover  the  Spanish  West  Indian  fleet.  Having  arrived  with  his 

Sir  Walter,  njs  throne.     Upon  his  return  from  this  expedition,  he  squadron  at  Fayal  before  Lord  Essex,  and  waited  for*"1 

went  to  visit  his  estates  in  Ireland,  where  he  either  a  considerable  titae;  he  deemed  it  prudent  to  make  an  * 

formed  or  renewed  his  acquaintance  with  Spenser  the  •  attack  on,  the  /place*,  -which,  fortunately  for  bitotelf, 

poet,  who  has  celebrated  him  under  the  appellation  of  •  turned  out 'successful. '  This  event  gave  deep  offence  to 

the  shepherd  of  the  ocean,  and  who  acknowledges  the  the  Earl  of  Esse'xr ;  He  considered  Raleigh  as 'having 

obligation  which  he  owed  to  Raleigh,  of  having, first  intentionally  defrauded  him  of  the  glory  of  the  action; 

introduced  him  to  the  queen.     Spenser  also  prefixed  to  and  he  wottld  not  have  scrupled  to  cashier  him,  had  not 

his  Fairy  Queen  an  introductfcry  letter  to  Raleigh,  in  Lord  Howartl  Verted  himself  in  bringing  about  an  ap- 
whtch  he  explains  the  plan  and  object  of  that  poem.       <  parent  reconciliation.    On  the  return  of  the  expedition, 

Eager  for  new  enterprises,  our  military- knight  con-  Lord  Essex  publicly  found  fault  with  the  conduct  of 
ceived  the  design  of  attacking  Panama,  ami  .intercept-  '  his  officers ;  bbt{the  tmeen,  after  deliberately  consider, 
ing  the  Spanish  Plate  fleet-    No  fewer  than  thirteen  -ing  the  whole  transaction,  'Seems  tjo  have  considered  the 

ships  were  fitted  out  by  himself  and  his  friends  for  that  •  conduct  of  Sir  Walter  and;  the  other  officers  as  justified 
purpose,  and  these  were  joined  by  two»men  of  war,  all  -  by  the  circumstances  of  the  transaction.; 
of  which  were  put  under  the  management  rof  Raleigh.        Sir  Walter  now  devoted  himself,  with  his  usual  ar- 

He  was,  however,  recalled  by  the  queen,  when  he  had  dour,  to  the  affairs  of  parliament,  and  we  find  him  uk- 

acarcely  set  sail ;  but  before  he  returned  he  proceeded  ing  a  leading  part  in  all  jousts  and  tournaments.    In 

to  Cape  Finisterre,  and  divided  his! fleet  into  two  squii-  the  year  1600  he  went  out  as  joint  ambassador  to  Flan- 

drons  with  cruising  orders.     A  richcarrack  which  fell  ders  along  with  Lord  Cobham,  and  on  his  return  be 

in  the  way  of-  one;  of  these  squadrons,  was  the  only  was  appointed  governor  of  Jersey.    In  1601  he  attend- 

prize  of  the  expedition.'  In*  the  year  1594  he  obtained  ed  the  queen  in  a  progress  through  part  of  the  king- 

from  the  queen  a  grant  of  the  manor  of  Sherborne,  in  dom,  and  he  was  soon  after  appointed  to  receive  and 

the  county  of  Dorset,  .upon  which  he  erected  a  magni-  confer  with  the  Duke  of  Biron,  on  his  arrival  as  am* 

ficent  house;. but! the; tide  of  fortune,  .which  had  thus  bassador  from  France. 

lifted  him.  to  the'highest  summit  of  its  wave,  was  now  When  his  rival,  the  Earl  of  Essex;  had  been  con- 
beginning  to  subside  gdntly  beneath  him.  An  infamous  demned  to  death  for  high  treason,  Raleigh  is  said  to 
person  of  the  name  jbf  Parsons,  a  Jesuit,  wrote  a  libel,  have  indecently  urged  his  execution  on  the  minister 
in  whicn  he  charged  Raleigh  .with  atheism.  This  im-  Cecil ;  and,  what  is  still  more  unworthy  of  his  name,  he 
putation,  groundless' as  it  was,  is  still  said  tohavecrea-  is  reported  to  have  been  an  eye-witness  of  the  execu- 
ted some  disagreeable  feelings  towards  him  on  the  part  tion.  The  death  of  Queen  Elizabeth  in  the  beginning 
,  of  the  queen;  but  these  feelings  were  increased  to  a  of  1603,  which  was  probably  accelerated  by  the  fate  oi 
•till  greater  degree  by  an  intrigue  with  one-of  her  maids  her  favourite  Essex,  gave  a  blow  to  the  fof  tunes  of  IU- 
•of  honour,  the  daughter  of  Sir  Nicholas  Throgmorton.  leigh  from  which  he  never/ recovered. 
The  court  of  the  queen  was  scandalised  by  this  inde-  When  James  VI.* ascended  the  throne,  he  brought 
cent  amour ;  but  her  favourite  made  all  the  reparation  with>him:ma>ny' feelings; which  were  not  favourable  to 
which  he  could,  by  marrying  the  lady,  with  whom  he  theinfckrfesh  of  Sir  iWalCer.i  James  had  naturally  a  pre- 
lived  in  great  conjugal  felicity.  The  queen,  however,  possefsifthra&ainsC  flitn;as\tbe  enemy  of  Essex  ;  and  this 
testified  the  weight  of  her  displeasure,  by  committing  was  much  IhcreaseoVwken  he  found  that  he  was  one  of 
him  to  the  Tower  for  some  months,  and  subsequently  a  party  thatftad?  conceived:  the  design  of  forcing  the 
banished  him  from  her  presence.  king  to  limit  the»iuwber  of- Scotsmen  whom  he  was  to 

In  the  solitude  of  his  confinement,  the  imagination  of  bring  along  with  him:  A1  ttough  Raleigh  made  no 
Raleigh  seems  to  have  been  fascinated  by  the  marvel-  slight  struggle  to  displace  Sir* Robert  Cecil  from  the 
loua.  tales,  which  had  .been  circulated  respecting  the  king's  confidence,  yet  his  efforts  were  in.  vain,  and  be 
.  riches  ok  Guiana,  and  he  projected  an  expedition  for  was  scarcely  received  with  ordinary  civility.  Accus- 
exploring 'that  country.  Guided  by  some  private  in-  tomed  to  the  sunshine  of  royal-favour,  and  to  the  re- 
formation which  he  had  obtained  from  an  old  naviga-  spect  and  admiration  of  all  ranks,  the  chivalrous  spirit 
tor  whom  he  had  dispatched  on  purpose,  he  embarked  of  Raleigh  could  but  ill  brook  this  haughty  and  onroe- 
in  July  1595,  with  a  squadron  of  ships,  and  made  for  rited  treatment.  At  first,  indeed,  he  seems  to  have 
the  island  of  Trinidad.  After  taking  possession  of  the  sunk  under  the  royal  frown  ;  but,  by  a  revulsion  not 
town  of  St.  Joseph,  he  sailed  up  the  gredt  river  Oroo-  unnatural  in  his  circumstances,  a  sentiment  of  revenge 
noko;  but  the  impediments  to  its  navigation  which  he  speedily  displaced  that  of  despondency,  and  the  in* 
experienced,  and  the  intolerable  heat  of  the  climate  fluence  of  his  name  and  his  talents  waa  thrown  into 
compelled  him  to  return,  after  taking  possession  of  the  the  scale  of  disaffection.  The  enemies  of  James,  wha 
country  in  the  queen's  name.  Raleigh  appears  to  have  had  conspired  to  place  Lady  Arabella  Stuart  on  the 
been  annoyed  with  the  unsuccessful  issue  of  this  ex-  throne,  appear  to  have  availed  themselves  of  Raleigh's 
pedition ;  and  it  is  not  easy  to  reconcile  with  his  cha-  excited  feelings,  and  to  have  induced  him  to  participate 
racter  as  an  honest  man,  the  account  of  the  country  in  this  ill-contrived  and.  absurd  treason.  'Raleigh  trai 
*vhich  he  published  on  his  return,  under  the  title  of,  immediately  apprehended  and  charged  with  the  highest 
"  Discovery  of  the  large,  rich,  and  beautiful  Empire  of  of  political  crimes.  His  accuser  was  Lord  Cobham,  an  un- 
Guiana."  Hume  stigmatises  this  production  as  "  full  principled  nobleman,  who  was  himself  concerned  in  the 
of  the  grossest  and  most  palpable  lies  that  were  ever  plot,  and  to  whose  own  proposals  Raleigh  seems  onlj  to 
attempted  to  be  imposed  on  the  credulity  of  mankind."  have  listened.     Sir  Walter  was  indicted  for  conspiring 

The  queen  had  so  far  forgotten  her  displeasure  a-  to  deprive  the  king  of  his  throne,  to  raise  up  sedition 
gainst  Raleigh,  as  to  give  him  a  naval  command  as  ad-  within  the  realm,  to  alter  the  religion,  to  bwing  ia 
miral,  in  the  successful  expedition  against  Cadiz  in  1 596',  the  Roman  superstition,  and  to  procure  foreign  enemies 
which  was  sent  out  under  Lord  Howard  of  Effingham    to  invade  the  kingdom.     The  principal  overt  act  laid 

and  the -Earl  of  Essex.  In  1597  he  held  the  post  of  in  the  indictment  was,  that  he  had  a  conference  with 
rear-admiral  in  the  expedition  commanded  by  Essex,  Lord  Cobham  on  the  best  means  of  advancing  Ltdy 
And  sent  to  the  Azores  for  the  purpose  of  intercepting    Arabella  Stuart  to  the  crown,  and  of  applying  to  the 
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king  of  Spain*  to  procure  his  assistance.  In  his  defence 
Sir  Walter  displayed  the  greatest  eloquence  as  well  as 
temper  and  force  of  argument,  and  he  made  an  able 
stand,  against  the  legality  of  conviction  upon  the  evi- 
dence of  a  single  witness.  These  objections;  however, 
were  overruled,  and  the  judge  degraded  his  office  by 
passing  sentence  on  Raleigh.  Even  Coke,  the  attorney 
general,  who  used  the  vile  privileges  of  a  lawyer  in 
abusing  Raleigh,  could  not 'avoid  expressing  surprise 
at  the  sentence,  and  declared  that  he  had  charged  him 
only  with  misprision  of  treason.  Three  of  the  con* 
spirators  in  this  plot  were  executed,  two  were  pardon- 
ed, and  Raleigh,  who  had  only  obtained  a  reprieve,  was 
committed  to  the  Tower. 

In  this  condition  of  hopeless  confinement,  his  wife 
was,  at  her  own  earnest  desire,  allowed  to  live  with 
him,  and  their  youngest  son  was  born  in  the  Tower. 
To  beguile  the  tedium  of  confinement,  Sir  Walter  de- 
voted his  mind  to  study,  and  composed  the  greater 
number  of  his  works,  especially  bis  History  of  Ihe 
World,  aproduction  remarkable  for  the  purity  and  vigour 
of  its  style.  The  situation  of  our  author  seems  to  have 
excited  much  commiseration  and  sympathy.  Even 
Prince  Henry,  a  youth  of  warm  affection  and  great 
promise,  not  only  cherished  the  highest  admiration  for 
the  talents  of  Raleigh,  but  ventured  *  to  correspond 
with  biro,  and  to  relieve  the  solitude  of  his  confinement 
by  his  sympathy  and  friendship.  "  No  king,"  the 
prince  is  reported  to  have  said,  "  but  my  father,  would 
keep  such  a  bird  in  a  cage."  The  death  of  this  gener- 
ous prince,  however,  extinguished  in  the  mind  of  Ra- 
leigh all  hope  of  deliverance. 

In  March  1616,  after  an  imprisonment  of  twelve 
years,  he  at  last  obtained  his  freedom,  but  not,  as  has 
been  supposed,  without  heavy  bribes  paid  to  the  Duke 
of  Buckingham.  Notwithstanding  the  failure  of  Ra- 
leigh's last  adventure  to  Guiana,  he  planned  a  new  ex- 
pedition to  that  land  of  gold,  and  by  circulating  the 
report  that  a  rich  gold  mine  existed  in  it,  he  engaged 
a  number  of  speculators  to  embark  their  capital  ;  and 
in  August  1616,  he  obtained  from  the  king,  and  under 
the  great  seal  of  England,  a  patent  for  making  a  set- 
tlement in  Guiana. 

In  order  to  retain  a  hold  upon  Raleigh,  James  had 
never  yet  granted  him  a  pardon ;  and  as  this  could 
easily  have  been  purchased,  Sir  Walter  consulted  Sir 
Francis  Bacon  respecting  the  propriety  of  his  pay- 
ing a  sum  of  money  for  the  royal  mercy.  This 
great  lawyer  is  said  to  have  replied,  "  The  knee  tim- 
ber* of  your  voyage  is  money ;  spare  your  purse  in 
this  particular,  for  upon  my  life  you  have  sufficient 
pardon  for  all  that  has  past ;  the  king  having  under  his 
broad  seal  made  you  admiral  of  your  fleet,  and  given  you 
power  of  martial  law  over  your  officers  and  soldiers." 

In  July  I6l7t  Raleigh  sailed  for  Guiana  with  his 
armament  of  twelve  vessels,  upon  which  he  had  lavish* 
*d  all  his  resources.  He  was  compelled,  however,  by 
tress  of  weather  to  put  into  Cork  harbour,  where  he 
continued  till  the  19th  of  August  He  reached  Guiana 
ft  November ;  and  the  Indians,  who  received  him  with 
open  arms,  offered  him  the  sovereignty  of  the  country, 
which  he  of  course  refused.  A  severe  and  lengthened 
"mess,  however,  prevented  him  from  exploring  the 
ou»e  of  go)d ;  but  Kemys,  one  of  his  captains,  made  the 
necessary  search,  and  found  to  his  great  mortification, 
wat  the  Spaniards  had  anticipated  him  in  the  search 
wr  this  precious  metal.  The  eldest  son  of  our  author 
«»t  his  life  in  this  expedition ;  and  Captain  Kemys, 
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in  consequence  of  having  been  severely  reproved  for  the    Raleigh. 
failure  of  his  search,  put  an  end  to  his  own  life. 

Thwarted  in  this  favourite  object  of  his  ambition,  in 
the  success «of  which  bis  judgment  and  character  were 
in  ho  small  degree  compromised ;  and  wounded  in  his 
tenderest  feelings  by  the  loss  of  his  son  and  of  his 
captain,  he  steered  homewards  with  a  heavy  sail,  and 
arrived  at  Portsmouth  in  July  1618.  , 

It  has  been  said,  but  we  presume  not  upon  good 
authority,  that  the  whole  of  Raleigh's  scheme  had  been 
revealed  to  the  Spaniards  by  King  James  himself,  for 
the  express  purpose  of  getting  rid  of  him.  This  opi- 
nion, indeed,  receives  some  confirmation  from  the  sub- 
sequent conduct  of  James.  No  sooner- had  Raleigh  set 
off  for  London  from  Plymouth,  than  he  was  arrested 
and  imprisoned.  The  two  attempts  which  he  made  to 
escape,  indicate  the  light  in  which  he  viewed  the  royal 
temper ;  but  in  both  of  them  he  waa  baffled,  and  he 
was  secured  and  committed  a  prisoner  to  the  Tower.    > 

The  Spaniards,  indeed,  had  entered  a  strong  remon- 
strance against  Raleigh's  invasion  of  their  territory; 
and  as  they  were  then  at  peace  with  England,  James 
affected  to  be  highly  exasperated  at  the  injury  which 
they  had  received.  His  future  views,  too,  with  regard 
to  Spain,  strengthened  this  feeling,  and  he  seems;  to 
have  resolved  to  sacrifice  Raleigh  to  the  resentment  of 
that  nation. 

In  a  country  such  as  England  then  was,  and  in  an 
age  when  a  sense  of  strict  justice,  and  the  nature  of 
judicial  evidence  were  less  attended  to  than  they  were 
understood ;— it  was  difficult  even  then  to  contrive  a 
decent  pretence  for  taking  away  the  life  of  Raleigh*  - 
Commissioners  were  appointed  to  inquire  into  his  con- 
duct in  Guiana;  but  no  act  during  that  expedition  could 
be  fixed  upon  as  a  ground  for  putting  him  on  his- trial. 
It  was  therefore  resolved  to  revive  his  former  sen- 
tence, and  on  this  ground  he  was  brought  before  the 
king's  bench.  It  was  in  vain  that  he  urged  his  plea 
of  an  implied  pardon ;  it  was  in  vain  that  ne  produced 
the  king's  commission  under  which  he  had  acted  as  a 
subject  alive  in  the  eye  of  the  law.  Justice  was  now 
really  and  no  longer  metaphorically  blind.  The  equi- 
librium of  her  scales  was  overset  by  the  whole  weight 
of  the  royal  resentment ;  and  with  one  hand  clenched 
in  rage,  she  pronounced  a  sentence  of  condemnation, 
the  basest  and  the  most  flagrant  that  ever  disgraced  the 
darkest  era  of  barbarism,  or  the  most  flagitious  convul- 
sion of  civilised  society.  We  forget  the  name  of  the 
judge  who  lent  his  conscience  to  that  nefarious  decision 
—and  may  it  for  ever  be  forgotten  ;  lest  some  honest 
man  who  may  not  have  courage  to  renounce  it,  may 
partake  in  the  infamy  with  which  it  must  ever  be 
associated. 

The  sentence  of  death  was  pronounced  on  Raleigh 
on  the  28th  of  October  1618,  and  on  the  29th  he  was 
executed  in  Old  Palace- Yard,  and  his  remains  inter* 
red  in  St.  Margaret's  Church,  in  the  vicinity.  His 
behaviour  on  the  scaffold  was  such  as  might  have  been 
expected  from  a  man  who  had  so  often  braved  death 
for  his  own  purposes.  He  made  a  speech  to  the  mob. 
He  declared  that  he  had  no  fear  of  death,  and  that  he 
would  rather  die  on  the  scaffold  than  in  a  burning  fever. 
He  requested  a  sight  of  the  axe,  and  feeling  its  edge9 
be  saidto  the  sheriff,  "  This  is  a  sharp  medicine,  but 
a-  sure  remedy  for  all  evils."  Being  asked  by  the  exe- 
cutioner how  he  would  wish  to  place  himself  on  the 
block  ?  he  replied,  "  So  the  heart  be  right,  it  is  no 
matter  which  way  the  head  lies."    He  then  gave  the  • 
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signal,  and  was  thus  murdered  in  the  skty-eixth  year 
of  his  age.   •  '  - 

The  different  compositions  of  Raleigh's  which  were 
poetical!  geographical,  political,  philosophical,  and  hisk 
torical,  were  published  in  2  vols.  8vo.  in  1748.  His 
History  of  the  World  has  been  several  times  reprinted. 

He  brought  it  down  no  farther  than  the  overthrow  of  interval.  He  next  published  what  he  called  the  Ere* 
the  Macedonian  empire.  See  the  Biographia  Briton*  green,  a  collection  of  Scotish  poems,  written  prior  to 
nica  ;  Campbell's  Lives  of  the  Admirals  ;  and  Cayley's     1600, 


tion  of  a  wigihaker,  for  the  more  literary  one  of  a  book*  Ra 
seller.    In  1721,  he  published  by  subscription  his  de-  \j( 
tached  poems  in  1  vol.  4to.    In  1724,  he  published  the 
first  volume  of  his  well-known  collection,  called,  The 
Tea  Table  Miscellany;  the  second  appeared  soon  after; 
the  third  in  1727 ;  and  the  fourth,  after  another  similar 


Ufo  of  Sir  Walter  Raleigh.    Lond.  1806. 

RAM,  Hydraulic  Montgolfier's.    See  Hydrody- 
namics, Vol.  XI.  p.  566. 

RAMEAU,  John  Philip,  a  celebrated  musical  com* 
poser  and  writer  on  music,  was  born  at  Dijon  in  1683. 
At  an  early  period  of  his  life  he  went,  into  Italy,  and 
on  his  return  he  was  appointed  organist  of  Clermont 
in  Auvergne.  In  this  situation  he  composed  his  Trait6 
de  la  Musique,  which  appeared  in  1722,  and  which  gain-* 
ed  him  great  reputation.  The  principles  which  he  laid 
.  down  were  made  the  foundation  of  D'Alembert's  work 
on  Music,  which  was  entitled,  ElSmens  de  Musiqtte 
Thiorique  el  Pratique  Suivant  Its  Principes  de  M.  nam 
meau*  From  Clermont  he  went  as  organist  to  St* 
Croix  de  la  Bretonniere  at  Paris ;  and  he  now  employ- 
ed (umself  chiefly  in  teaching  music,  and  in  drawing 
up  some  theoretical  works.  At  the  age  of  fifty,  how- 
ever, he  began  in  1733  to  publish  his  musical  com* 
positions,  the  first  of  which  was  the  Opera  of  Hip- 
polyle  et  Aricie,  which  excited  general  notice.  Be* 
tween  1733  and  17*J0,  he  composed  twenty-one  operas 
of  various  degrees  of  merit.  His  Castor  and  Pollux 
supported  an  hundred  representations,  and  is  said  to 
have  been  particulary  admired.  Rameau  died  in  the 
year  1767  at  the  age  of  eighty-four. 

RAMILLIES,  Battle  of.    See  the  article  Bri- 
tain, Vol.  IV.  p.  61 8. 

RAMISERAM  Isle,  is  the  name  of  an  island  sa- 
cred among  the  Hindoos,  and  situated  between  Cey- 
lon and  the  continent.  It  is  about  eleven  miles  long 
and  six  broad,  and  contains  a  large  town  called  Pau- 
ban.  It  is  principally  celebrated,  however,  for  its 
temple,  dedicated  to  the  demi-god  Ram.  This  temple 
is  built  in  a  style  of  massiveness  resembling  those  in 
Egypt  The  entrance  is  through  a  lofty  gateway  100 
feet  high,  constructed  of  large  stones,  many  of  which 
contain  figures  of  the  Hindoo  t  gods  in  relievo.  The 
image  of  Ram  is  daily  bathed  in  water,  brought  from 
the  Ganges,  a  distance  of  1000  miles.  It  is  a  place  of 
great  resort  for  pilgrims,  and  the  rajahs  of  Travancore 
are  said  to  have  spent  £25,000  in  their  visits  to  it. 


In  the  year  1725,  Ramsay  brought  out  his  Gentle 
Shepherd,  a  work  which  will  continue  to  be  read  u 
long  as  the  Scotish  language  shall  be  understood  The 
first  part  of  the  drama  called  Patie  and  Roger,  appear* 
ed  in  1721,  and  the  second,  entitled  Jenny  and  Meggy, 
in  1723;  but  under  its  new  title,  it  was  formed  iatoi 
regular  dramatic  composition. 

A  second  volume  of  his  poems  appeared  in  1728; 
and  so  widely  had  these  writings  extended  his  fame, 
that  a  new  edition  of  his  poetical  works  was  published 
by  the  London  booksellers ;  and  two  years  afterwards, 
they  were  re-printed  at  Dublin.  Allan  Ramsay  is  said 
to  have  been  the  first  person  who  established  a  tire* 
lating  library  in  Edinburgh.  He  published  a  collec- 
tion of  fables  in  1730,  which  terminated  his  labours  u 
an  author. 

But  though  he  now  laid  aside  his  pen,  yet  his  actiw 
mind  would  not  suffer  him  to  be  idle.  He  built,  « 
his  oWn  expence,  the  first  theatre  for  dramatic  peribr* 
mances  in  Edinburgh,  which  was  opened  in  Carrabert 
Close,  in  the  year  1 736.  He  was  obliged,  however,  by 
the  Magistrates  to  shut  it  up,  as  he  required  his  Ms* 
jesty's  letters  patent  for  such  an  establishment  Is 
the  year  1755,  in  the  69th  year  of  his  age,  our  author 
quitted  the  profession  of  a  bookseller,  and  retired  to  s 
small  house,  which  he  had  built  on  the  north  side  of 
the  Castle  Hill.  He  was  now  attacked  with  a  severe 
scorbutic  complaint,  by  which  he  lost  all  his  teeth,  sad 
which  put  an  end  to  his  life,  on  the  7th  of  June  1758,  in 
the  71st  year  of  his  age. 

His  son,  Allan  Ramsay,  who  was  born  in  1709,  at- 
tained to  considerable  eminence  as  a  painter  of  por- 
traits, his  skill  in  which  he  had  improved  considerably 
by  four  visits  to  Italy.  He  was  the  author  also  of  some 
literary  productions,  which  never  excited  much  notice 
'  He  was  a  man  of  good  character,  was  painter  in  or- 
dinary  to  the  King  for  England,  and  lived  to  the  ad- 
vanced age  of  75. 

RAMSDEN  Jesse,  a  celebrated  English  maths* 
matical  and  astronomical  instrument  maker.  He  ww 
born  in  1735,  and  was  the  son  of  an  innkeeper  at  SsL 


The  strait  which  separates  the  island  from  the  coast  of    terhebble,  near  Halifax  in  Yorkshire.    From  the  free 


Coromandel  is  about  a  mile  wide.    East  Long.  79°  21'. 
and  North  Lat.  9°  17'. 

RAMSAY,  Allan,  a  Scotish  poet  of  considerable  ce- 
lebrity, was  born  at  Leadhills  in  Lanarkshire  in  October 
1 686*  His  father  was  occupied  in  the  management  of  Lord 
Hopetoun's  mines ;  but  having  died  early,  and  his  win- 
dow having  married  again,  their  son  Allan  seems  to 
have  been  employed  till  his  fifteenth  year,  in  the  ordi- 
nary operations  of  working  and  preparing  the  lead  ore 
for  smelting. 

In  1701,  he  was  bound  apprentice  to  a  wigmaker  in 
Edinburgh ;  and  he  seems  to  have  exercised  this  pro- 
fession till  the  year  1716.  One  of  the  earliest  of  his 
? reductions  now  known,  was  an  Address  to  the  Moat 
lappy  Members  of  the  Easy  Club,  which  appeared  in 
1712,  when  he  was  only  26  years  old.  The  reputation 
among  his  acquaintances,  which  this  and  other  pieces 


school  of  Halifax,  where  he  acquired,  between  the  sg* 
of  9  and  12,  the  elements  of  a  classical  education,  be 
went  to  his  uncle  at  Craven,  who  sent  htm  to  the  school 
of  the  Rev.  Mr.  Hall,  who  had  gained  some  credit  in 
teaching  the  mathematics.  Here  Ramsden  studied  ge- 
ometry and  algebra;  but  his  course  was  very  short,  ■ 
his  father  soon  afterwards  apprenticed  him  toadothiff 
of  Halifax  as  a  hot-presser.  In  1755,  he  became  a  clerk 
in  a  wholesale  cloth  warehouse  in  London,  a  situation  in 
which  he  continued  for  two  years  and  a  half;  bat  h» 
passion  for  the  sciences  couldno  longer  be  oontrolkd,and 
he  bound  himself  for  four  years  to  Mr.  Barton  io  the 
Strand,  who  was  skilful  in  the  division  of  matfaenati- 
cal  instruments,  as  well  as  in  the  other  branches  of  bis 
trade.  When  his  period  of  servitude  had  expired,  I* 
wrought  as  a  journeyman  with  Mr.  Cole,  with  whoa 
he  afterwards  connected  himself  aa  partner.    He  very 


obtained  for  mm,  induced  him  to  exchange  V*  e  occupa-soon,  however,  opened  a  Bhop  foe  himself,  and  acquir- 
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ed  the  good  opinion  of  the  principal  philosophical  in-  Hamsun's  Catoptrical  Micrometer.    See  Mi-  Ramsdea 

strument  makers  in  London.    His  marriage  with  Miss  cbometkri  Vol.  XIV.  p.  207* 

Pollond,  brought  him  into  still  greater  notice,  and  with%  His  Dioptrical  Micrometer.    Ditto,  p.  208. 

her  he  obtained  a  part  of  Dollond's  patent  right  for*  His  Circles  for  the  Observatories  of  Dublin  and  Pa- 

achromatic  telescopes.  In  the  year  1766,  Ramsden  had  lermo,  and  his  Great  Equatorial*  are  described  in  our 

opened  a  shop  in  the  Hay  market;  but  he  bad  before  article  Circle,  Vol.  VI.  p.  484,  485. 

this  invented  his  celebrated  dividing  engine,  of  which  Ramsdkn's  Optioraph.     See  Optics,    Vol.    XV. 

we  have  given  an  account  in  our  article  Graduation,  p.  665. 

Vol.  X.  p.  352.    His  engine  had  many  imperfections ;  Ramsden's  Dynameter.     See  Optics,  Vol  XV. 

bat  the  ingenuity  of  its  author  produced  a  more  perfect  p.  649* 

one,  an  account  of  which  was  published  by  the  board  .  Ramsdbn's  Eyepiece.     See  Achromatic   Teles- 

of  Longitude  in  1775,  who  rewarded  him  with  the  sum  copes,  Vol.  I.  p.  109;  and  Microbcope,  Vol.  XIV. 

ofL.615.  p.  229. 

In  the  year  1779,  Mr.  Ramsden,  under  the  patron-  For  a  full  account  of  Ramsden's  life,  see  the  General 

age  of  the  board  of  Longitude,  published  an  account  of  Biography,  vol.  viiL 

his  engine  for  dividing  straight  lines,  of  which  we  RAMSEY.    See  Man,  Isle  of,  Vol.  XIII.  p.  301, 

have  given  drawings  and  a  full  description,  in  the  ar-  coL  2. 

tide  Graduation  already  quoted.  RAMSEY.  See  Pembrokeshire,  Vol.  XVI.  p.  352, 

While  Mr.  Ramsden  thus  improved  the  art  of  gradua*  col.  2; 
tion  by  these  valuable  engines,  he  made  himself  univer-  R  AMSGATE,  a  sea  port  town  of  England/in  thecoun* 
sally  known  by  the  splendid  astronomical  instruments  ty  of  Kent,  is  situated  on  the  shore  of  the  German  Ocean, 
which  he  constructed,  and  by  the  great  accuracy  with  and  on  the  east  coast  of  the  Isle  of  Thanet.  The  streets 
which  his  circles  and  nautical  instruments  were  divided,  of  the  town,  which  are  numerous,  are  well  paved  and 
His  nautical  instruments,  such  as  sextants  and  small  lighted,  and  the  houses  are  in  general  well  built  and 
circles,  were  all  divided  by  the  engine;  a  method  which  handsome.    Among  the  new  streets  which  have  been 
he  introduced,  and  which  will  never  be  superseded  in  added  to  this  town,  are  Chapel,  Albion,  and  Prospect 
the  graduation  of  instruments  of  moderate  size.    Un-  Places,  Sion  and  Prospect  Hills,  Nelson's  Crescent,  St 
fortunately  oar, author  has  not  published  any  account  George's  and  Sion  Row,  Rose  Hill  and  Bellevue  Places. 
of  the  method  by  which  he  divided  his  great  circles,  The  parish  church  is  at  St  Lawrence,  a  large  village 
so  that  we  are  left  to  form  those  conjectural  opinions  situated  on  the  brow  of  the  hill  which  overlooks  Rams* 
about  it  which  have  been  stated  in  the  article  Gradua-  gate,  and  forming  a  long  winding  street  on  the  high 
tion,  Vol.  X.  p.  370.  road  to  London.    The  church  is  a  spacious  edifice,  con«» 
In  the  manufacture  of  philosophical  instruments,  sisting  of  a  nave,  aisles,  and  three  chancels,  with  a 
which  Mr.  Ramsden  carried  on  to  a  great  extent,  he  square  tower  of  Norman  architecture.    There  is  also  a 
collected  in  his  workshops  men  of  every  branch  of  chapel  of  ease,  built  in  1785,  which  is  a  neat  building ; 
trade  necessary  for  their  construction.  The  same  work-  and  chapels  for  Methodists,  Baptists,  and  Independents. 
men  were  slways  confined  to  the  same  kind  of  work ;  The  assembly  room  and  tavern  is  a  spacious  building 
so  that  they  were  enabled  to  execute  it  with  wonderful  near  the  harbour,  end  is  elegantly  fitted  up  with  con- 
perfection.   In  consequence  of  their  cheapness,  as  well  venient  tea  and  card  rooms,  a  coffee-room  and  a  billiard 
as  their  accuracy,  the  demand  for  his  instruments  was  room.   There  are  two  extensive  libraries  here,  one  in  the 
so  great,  that  though  he  constantly  employed  sixty  High  Street  and  the  other  in  Cliff  Street,  Sion  Hill.    A 
men,  yet  he  was  unable  to  execute  the  numerous  or-  spacious  and  convenient  poor-house  has  also  been  re- 
dera  which  he  received*    Mr.  Ramsden  was  elected  a  cently  erected.    There  is  here  a  charity  school  for  boys 
Fellow  of  the  Royal  Society  of  London  in  1786,  an  and  girls,  and  several  good  day  schools,  and  excellent 
honour  which  is  always  limited  to  two  or  three  of  the  boarding  schools. 

first  rate  artiste  in  the  metropolis.    He  was  elected  a  The  most  interesting  object  at  Ramsgate  is  its  har- 

Fellow  of  the  Imperial  Academy  of  St  Petersburg  in  hour,  which  was  completed  in  1791*  at  an  expence  of 

1794;  and  in  1795,  the  Royal  Society  adjudged  to  him  L.600,000.    Jt  is  nearly  of  a  circular  form,  and  has  an 

the  Copley  medal  for  his  various  inventions.     His  area  of  about  46  acres.    The  piers  consist  principally  of 

health  was  greatly  impaired  by  his  devotion  to  his  Portland  and  Purbeck  stone,  and  the  general  breadth  is 

profession,  and  he  died  at  Brighton,  which  had  been  about  twenty-six  feet,  including  the  strong  parapet 

recommended  to  him  for  the  sea  air,  on  the  5th  Novem-  which  defends  the  puter  sides  next  the  sea.    The  total 

ber,  1800.  length  of  the  east  pier,  including  its  flexures,  is  nearly 

Mr.  Ramsden  was  a  man  of  acute  judgment  and  fine  2000  feet,  and  that  of  the  west  pier  about  1500  feet, 

taste,  in  all  matters  connected  with  his  profession.   As  These  two  piers  extend  about  800  feet  into  the  sea, 

a  relaxation  from  its  severities,  he  perused  the  best  au-  bending  towards  each  other  like  two  arms,  and  leaving 

thors  both  in  prose  and  verse,  and  he  was  particularly  an  entrance  of  £40  feet.  A  basin  was  afterwards  erected 

fond  of  Boileau  and  Moliere.  within  the  harbour  to  retain  the  tide  water,  and  let  it 

off  again  at  every  ebb,  for  the  purpose  of  forming  an 
The  following  is  a  list  of  several  of  Mr.  Ramsden's    artificial  current,  to  carry  off  the  sand  depositea  in 
inventions  and  instruments,  with  references  to  the    the  harbour.    This  contrivance,  recommended  by  Mr. 
parts  of  this  and  other  works  where  a  description  of    Smeaton,  answered  its  object  completely.    An  advan- 
them  will  be  found.  ced  pier  was  begun  in  1787,  to  facilitate  the  entrance 
Ramsden's  Circular  Dividing  Engine.    See  the    of  vessels  in  stormy  weather.    A  military  road,  con- 
article  Graduation,  Vol.  X.  p.  852.  nectiug  the  centre  and  outward  piers,  has  been  made 
His  Straight  Line  Dividing  Engine.    See  Gra-    under  the  cliff,  for  the  embarkation  of  troops.    A  dry 
tKJATioN,  Vol.  X.  p.  357— 361.  .  dock  and  various  storehouses  have  also  been  built. 
N.  B.  Both  these  engines  are  described  in  separate   Between  1791  and  1802  a  new  star  light-house  has 
works  published  by  the  Board  of  Longitude.  been  erected  on  the  head  of  the  west  pier,  a  house 
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Ramsgate  for  'the  trustees,  a  house  for  the  harbour  master,  and 
I        a  watch-house.  A  large  dock-house  has  also  been  built, 

Jtaogooa.  g^  very>  recently  a  wet  dock  has  been  erected  near 
'  the  basin.  A'  battery  near  Albion  Place,  and  an- 
other on  the  opposite  cliff,  defend  the  entrance  of  the 
harbour.  The  east  channel  is  formed  by  the  passage 
between  the  east  pier  and  a  large  sand  bank,  which 
nearly  -crosses  the  harbour  as  far  as  the  basin.  In  hea- 
vy gales  ships  bring  up  upon  it  when  driven  into  the 
harbour  without  anchors  or  cables.  Near  the  north 
end  of  the  west  pier  is  a  massive  frame-work  of  tim- 
ber, and  a  staircase  called  Jacob's  ladder,  which  forms 
a  communication  between  the  top  and  bottom  of  the 
cliff. 

In  the  year  1780  only  twenty-nine  vessels  entered 
this  port ;  but  the  number  has  'since  varied  between 
500  and  800  annually,  and  ships  of  500  tons  can  easily 
enter  it. 

Ramsgate  is  now  much  frequented  by  invalids  for  sea 
bathing.  The  bathing  place  is  a  fine  shore  of  soft  and 
reddish  sand,  beneath  the  cliffs  to  the  south  of  the  pier.' 
The  machines,  like  those  of  Margate,  consist  of  a  short 
caravan,  with  a  door  and  small  Sight  of  steps  behind, 
by  which  the  bathers  descend  into  the  sea,  and  are  con- 
cealed from  view  by  a  pendent  covering  of  canvass. 
Four  hot  baths  of  salt  water  have  been  erected,  and 
likewise  a  plunge  and  shower  bath,  with  convenient 
waiting  and  dressing  rooms.  The  east  pier  is  a  favour- 
ite promenade  in  summer,  and  commands  many  fine 
sea  views. 


ground  on  posts,  the  smaller  ones  being  supported  by  U 
bamboos,  and  the  larger  ones  by  strong  timbers.  The  w 
principal  inhabitants  reside  within  the  fort,  the  ship- 
wrights and  inferior  population  inhabit  the  suburbs;  j 
and  there  is  an  entire  street  called  Tackally,  assigned  | 
to  common  prostitutes.  Swine,  which  are  public  pro*  i 
perty,  are  permitted  to  roam  at  large  about  the  town, 
for  the  purpose  of '  destroying  the  filth  below  the  i 
houses. 

The  customhouse,  which  is  a  spacious  building,  i* 
composed  of  brick  and  mortar,  and  roofed  in  with  tilet 
There  are  a  number  of  wooden  stages  within  it,  for  the 
reception  of  bales  of  goods. 

At  the  former  town  of  Tagoun,  (the  Dogon  or  Di. 
gou  of  the  universal  history,)  situated  on  an  eminence 
about  two  miles  from  Rangoon,  stands  the  celebrated 
temple  of  Gautama,  sometimes  called  the  temple  of 
Shoe  Dagoon.  It  stands  on  a  hill  which  is  of  a  conical 
form,  having  steps  all  round  it,  on  which  are  set  nume- 
rous images  of  Guatama.  •  The  road  which  leads  from 
the  city  to  the  temple  is  formed  with  care,  the  rain  be- 
ing thrown  to  the  sides  by  a  wide  causeway  in  the  cen- 
tre. In  the  vicinity  of  the  town  there  are  several 
kioums  jot  monasteries,  which  are  generally  placed  un- 
der the  shade  of  pipal  or  tamarind  trees,  at  a  short  dis- 
tance from  the  public  road. 

According  to  Major  Symes,  the  river  of  Rangoon  is 
very  convenient  for  the  construction  of  ships.    The 
spring  tides  rise  twenty  feet  perpendicular,  and 
banks  are  flat  and  soft,  very  little  labour  is  n» 


the 
necessary 


Ramsgate  carries  <m  a  considerable  trade  with  the    for  the  formation  of  docks.    Nature,  observes  Major 
ports  of  the  Baltic.    Boat-building  and  the  repairing  of    Symes,  has  done  her  part  to  render  Rangoon  the  most 


ships  occupy  some  attention. 

Ramsgate  is  a  member  ef  the  Cinque  Ports  of  Sand- 
wich, and  is  in  subjection  to  the  justices  of  that  place. 
The  mayor  of  Sandwich  appoints  a  deputy  or  consta- 
ble.    Population  1811,  4281,  and  in  1821,  6031. 

An  account  of  the  apparatus  of  a  diving  bell  used  at 
Ramsgate,  by  Mr.  Smeaton  and  Mr.  Rennie,  is  given 
in  our  article  Divino  Bell,  Vol.  VIII.  p.  19—21. 
East  long.  1°  25'.  North  lat.  51°  20*.  See  the  Beau- 
ties of  England  and  Wales,  vol.  viii.  Hasted's  His- 
tory of  Kent,  and  Lewis's  History  of  I  he  Isle  of  Tlianet. 

RANA.    See  Hbrhstology,  Vol.  IX.  p.  36. 


flourishing  seaport  of  the  eastern  world.  The  entrance 
of  the  river  about  twelve  miles  below  Rangoon,  and  the 
batiks  on  each  side,  bear  a  near  resemblance  to  those 
of  the  Ganges,  but  the  navigation  is  much  more  con* 
modious.  The  channel  is  bold  and  deep,  from  six  and 
a  half  to  eight  fathoms,  uninterrupted  by  shoals  or  ine- 
qualities of  soundings.  At  this  place  the  breadth  of  the 
river  is  estimated  to  be  from  three- fourths  to  one  mile. 
The  teak  wood,  the  most  durable  that  is  known, 
from  its  containing  great  quantities  of  crystallized  si- 
lex,  is  produced  in  inexhaustible  abundance  in  the 
Birman  empire.    It  grows  some  hundred  miles  up  the 


RANGOON,  formerly  Dagoon,  a  seaport  town  of  country,  and  after  being  split  into  thick  planks  by 
the  Birman  empire,  and  province  of  Pegu,  is  situated  wedges  in  the  dry  season,  it  is  floated  down  the  rims 
in  a  healthy  and  fertile  country,  on  the  north  bank  of    in  the  rainy  season.     As  ships  can  be  built  cheaper 


the  east  branch  of  the  Erawadi  or  Rangoon  river.  Ran- 
goon extends  about  a  mile  along  the  banks  of  the  river, 
and  is  between  one-third  and  one-half  a  mile  in  breadth. 
The  city  is  a  square,  surrounded  by  a  stockade  fourteen 
feet  high.  On  the  north  side  it  has  an  indifferent  fosse 
crossed  by  a  wooden  bridge.  On  this  side  there  are 
two  gates,  but  on  all  the  other  sides  only  one.  In  se- 
veral places  there  are  wooden  stages  within  the  stock- 
•ade,  to  hold  musqueteers  in  case  of  an  attack.  The 
river  is  about  twenty  or  thirty  yards  from  the  pallisade, 
jmd  between  it  and  the  south  side  there  are  several 
ports,  and  three  wharfs  with  eranes  for  landing  goods. 
The  river  is  commanded  by  a  battery  of  twelve  ill- 
mounted  six  and  nine  pounders.     A  sort  of  exchange 


at  Rangoon  than  at  Calcutta  or  Bombay,  European 
spectators  resort  to  this  place  to  have  their  ships 
built ;  but  they  procure  their  iron,  masts,  and  cap- 
stans from  other  quarters.  The  Arabs,  however,  hsve 
had  vessels  of  600  tons  burden  entirely  built  at  Ran* 
goon. 

In  1800,  when  the  coppering  and  equipment  was  in 
the  European  style,  ship-building  was  executed  for 
£\S  per  ton. 

The  imports  into  this  country  are  chiefly  European 
goods,  such  as  coarse  piece  goods,  glass,  hardware,  and 
broadcloth,  various  cloths  from  India,  tea  and  porce- 
lain from  China,  The  imports  from  the  British  settle- 
ments in  1794  and  1795  amounted  to  about  £135,000 


where  the  merchants  assemble,  consisting  of  two  wooden    sterling.  The  principal  exports  are  wax,ivory  and  limber 


houses,  stands  close  to  the  wharf. 

The  streets  are  narrow  though  straight.  They  are 
dean  and  well  paved  with  brick,  with  numerous  chan- 
nels to  carry  off  the  rain,  and  crossed  with  strong 
wooden  planks  for  bridges.     The  houses,  which  are 


There  are  fitted  out  annually  at  Rangoon  ten  or 
twelve  boats,  with  about  thirty  more  from  different 
towns  on  the  Erawadi,  which  proceed  by  way  of  the 
Bassien  river,  along  the  coast  of  Aracan  to  Lucknow, 
Calcutta,  and  even  to  Patna.    They  generally  carry 


generally  of  timber,  are  raised  several  feet  from  the    from  1000  to  1500  maunds,  (80  lbs.  each!)  with  from 
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twenty  to  twentyvfive  men.    The  value  of  each  bloat  ia  child,  with  St  John  bringing  a  little  bird  to  him,  was   Raphael. 

t  about  4000  rupees,  chiefly  in  bullion  ;  the  rest  of  the  fold  to  the  Archduke  Ferdinand  at  a  great  price, 

cargo  consisting  of  sheathing  boards,  sticks  of  copper  *  The  death  of  both  his  parents  recalled  our  young 

from  China,  stick  lac,  cutcb,  ivory,  and  wax.  artist  to  Urbino,  where  he  was  engaged  by  Guido- 

.  Tbe  population  of  Rangoon    consists,  beside  the  baldo  de  Montefeltro,  and  others,  to  paint*  subjects  for 

Birmsns,    of   Malabars,    Moguls,    Persians,   Parsees,  the  altars  of  their  chapels,  among  which  were  the  two 

Chinese,  Armenians,  Portuguese,  French,*  and  Eng-  little  Georges  now  in  the  Louvre.  Vasari  mentions  an- 

lish;  many  of  them  insolvent  debtors  from  the  differ-  other  of  these,  viz.  Christ  praying  in   the  garden, 

ent  settlements  in  India,  who  support  themselves  by  painted  with  all  the  minuteness  of  a  miniature  for  the 

carrying  on  a  smell  trade.    It  contains  5000  registered  Duke  of  Urbino.    This,  however,  and  others  of  the 

taxable  houses,  which,  reckoning  six  persons  to  a  same  class,  are  not  to  be  found. 

house,  will  give  30,000  inhabitants.    The  number  of  From  Urbino  Raphael  went  to  Perugia,  where  he 
priests  is  estimated  at  1500.  painted  a  picture  of  the  Virgin  with  St.  John  the  Ban- 
In  January  1810,  Rangoon  was -almost  destroyed  tist  and  St.  Nicholas,  for  the  church  of  the  Fratride 
by  fire.    East  long.  96°  ff,  and  North  lat.  16°  47*.  Seryi ;  a  fresco  picture  of  Christ  m  glory,  with  Gocl 
See  Syme's  Embassy  to  Ava  ;  and  Cox's  Notes  on  the  encircled  with  angels  and  six  saints  lor  the  church  of 
Birman  Empire.  St.  Stephen.     Raphael  seems  to  have  been  so  much 
RAPHAEL,  Sanzio  da  Urbino,  one  of  the  most  pleased  with  this  picture,  that  he  inscribed  his  name 
celebrated  painters ;  was  born  at  Urbino  in  Italy,  on  the  upon  it  in  large  golden  letters. 

28th  of  March  1483.    The  talent  for  painting  which  he  Raphael  also  executed  at  this  time  for  the  nuns  of 

early  exhibited  was  carefully  cultivated  by  his  father  St.  Antonio  da  Padua,  a  picture  of  our  Lady,  with  the 

John  Sanzio,;  who  was  himself  a  painter  of  moderate  infant  upon  her  lap  clothed,  and  near  her  St.  Peter,  St 

talents,  and  who  received  from  his  son,  when  at  a  very  Paul,  St  Cecilia,  and  St.  Catherma.     The  two  female 

early  age,  much  assistance  in  finishing  several  pictures  heads  have  been  particularly  admired.    In  a  semicircle 

which  he  was  painting  for  his  native  city  of  Urbino.  at  the  top  of  the  picture  was  represented  the  Almighty, 

Raphael  was  placed  under  the  tuition  of  Carnevale  or  and  in  three  compartments  at  the  foot  of  it  were  the 

Corradini,  with  whom  he  remained  till  he  could  be  re-  *gony  tn  the  garden,  the  carrying  of  the  cross,  and  a 

cei?ed  under  the  care  of  Pietro  Perugino,  a  celebrated  dead  Christ  in  the  lap  of  the  Virgin.     It  is  at  present 

artist  of  Perugia.     The  pupil  acquired  so  speedily  and  unknown  what  has  become  of  the  centre  picture,   or 

perfectly  the  manner  of  his  master,  that  connoisseurs  of  the  semicircular  one ;  but  the  lower  ones  formed  a 

could  not  distinguish  between  their  works,  so  that  he  part  of  the  Orleans  collection. 

won  became  the  rival  of  Perugino.  Soon  after  he  had  finished  these  works  at  Perugia 
Raphael  appears  to  have  left  Perugino  about  the  Raphael  paid  a  second  visit  to  Florence,  with  the  view 
age  of  sixteen  tnr  seventeen,  when  he  went  to  Citta  di  of  still  farther   improving  himself  in  his  profession. 
Castello,  to  paint  a  St.  Nicholas  crowned  by  the  Virgin  Having  carried  with  him  a  letter  of  introduction  from 
and  St.  Augustine,  for  the  church  of  St.  Augustine,  the  dutchess  of  Urbino  to  Pietro  Soderini  Gonfaloniere, 
and  another  of  the  crucifixion  of  our  Saviour,  for  the  he  was  soon  admitted  into  the  best  circles ;  but  his  at- 
church  of  St.  Dominic.    These  works  were  regarded  tention  was  almost  entirely  engrossed  in  studying  tbe 
as  equal  to  those  of  Perugino ;   but  in  a  third  picture  cartoons  of  Michael  Angel o  and  Leonardo  da  Vinci, 
of  the  marriage  of  the  Virgin  and  St.  Francisco,  paint-  and  the  works  of  Masaccio,  in  the  Brancacci  and  Cor* 
ed  for  the  church  of  St  Francisco,  in  the  same' city,  he  sini  chapels  in  the  church  of  the  Carmelites.     His  ae- 
was  allowed  to  have  far  surpassed  his  roaster.  quairitance  with  Buccto  della  Porta,  by  others  called 
The  celebrity  which  these  pictures  procured  for  Ra-  Fra  Bartolomeo,  was  of  essential  service  to  him.     From 
phael  induced  his  friend  Pinturicchio,  in  the  year  1 503,  him  he  learned  the  art  of  casting  draperies,  and  the 
to  engage  him  to  compose  designs  from  the  history  principles  of  colouring  and  chiaro  oscuro,  and  to  Bar- 
of  Pius  II.,  for  the  Library  of  the  cathedral  at  Sienna,  tolomeo  he  taught,  in  return,  the  art  of  perspective, 
which  the  Pope  had  employed  him  to  adorn.    Hav-  The  pictures  which  he  painted  at  this  time  were  the 
>ng  begun  to  prepare  the  cartoons  for  this  purpose,  portraits  of    Angelo  Doni,  and  his  wife  Maddalena 
his  progress  was  stopped  in  consequence  of  hearing  Strozzi,  and  a  Madonna  with  the  infant  playing  with 
cf  the  great  cartoons  at  Florence  which  Leonardo  St.  John,  brought  by  Elizabeth,  who  regards  St  Joseph 
da  Vinci  and   Michael   Angelo  had  painted  for  the  as   he  stands  near,    leaning  both  his  hands  upon  a 
council  hall  of  that  cky.     He  immediately  went  to  stick,  and  inclining  towards  her  his  head.  This  picture, 
Florence,  along  with  some  of  his  brother  painters,  in  which  was  painted  for  Dominico  Cauregiani,  seems  to 
order  to  see  these  great  productions  of  art    But  grand  have  been  either  retouched  or  completed  in  1516,  as 
ss  these  objects  were,  Raphael  found  others  equally  Raphael's  name  with  the  date  is  written  on  the  drapery 
attractive.    He  saw  at  Florence  so  many  beauties,  of  the  Virgin  in  letters  of  gold, 
both  -of  nature  and  art,  that  he  determined  to  take  During  this  residence  at  Florence,  Raphael  painted  a 
op  his  residence  in  that  city.    His  reputation,  which  cartoon  for  a  picture  bespoken  by  the  Baglioni  family 
had  preceded  him,  introduced  him  to  the  best  so-  at  Perugia ;  but  he  now  left  Florence  to  paint  it  at 
riety,  and  his  elegant  person  and  agreeable  manners  the  church  of  St .  Francis  in  Perugia.    This  picture, 
gained  him  many  friends  among  those  who  neither  va-  which  has  been  greatly  admired  for  the  beauty  and  ex- 
lued  talents,  nor  were  able  to  appreciate  his.    Among  preSskm  of  the  figures,  and  the  superiority  of  the  dra- 
ms friends  be  soon  numbered  the  artists  Ghirlandaio,  peries,  was  one  of  our  Saviour  borne  to  the  sepulchre, 
St  Gallo,  and  Taddeo  Taddi,  the  last  of  whom  laid  accompanied  by   the  Virgin,  St.  John,  &c       Pope 
open  the  hospitalities  of  his  house  and  table  to  our  Paul  V.  removed  it  from  Perugia,  and  substituted  a 
young  artist     In  return  for  this  kindness,  Raphael  copy  by  Caesare  d'Arpino.    It  was  afterwards  found 
presented  bis  friend  with  two  pictures  which  he  had  in  the  Borgherse  Palace  at  Rome, 
painted  at  Florence  \  one  of  which,  a  Madonna  and  Upon  his  return  from  Perugia  to  Florence,  he  paint- 
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JUpin,  on  the  Whigs  and  Tories,  and  his  great  work;  the  HiV- 
Itastadt.  ^  faire  <f  Augfyterrc  appeared  at  the  Hague  in  9  vols.  8vo. 
'  in  J  725,  1 726,  embracing  the  history  of  England  from 
the  earliest  periods  down  to. the  Proclamation  of  Wil- 
liam and  Mary.  While  he  was  collecting  the  materials 
of  that  work,  he  made  "  An  Abridgement  of  Ry- 
mer*8  Feeder*/*  which  was  published  in  Le  Gere's  Bib- 
liotheque  Choisie. 

.   Rapin  died  of  a  fever  at  Weael,  on  the  16th  of  May, 
1725,  in  the  64th  year  of  his  age. 

RASTADT,  a  town  of  Germany,  in  the  duchy  of 
Baden,  and  chief  .place  of  the  district  of  the  Murg,  is 
situated  on  the  Murg.  not.  far  from  the  Rhine.  The 
town  is  new  and  regularly  built,  and  the  principal 
street  is  broad  and  handsome.  It  is  surrounded  by  a 
mound  of  earth,  and  contains  the  fine  mansion  of  the 
Princes  of  Baden.  The  principal  manufactures  are 
those  of  carriages,  fire-arms,  silver,  and  plaited  goods, 
and  mathematical  and  philosophical  instruments.  There 
is  here  an  institution  for  the  education  of  young  ladies. 
The  romantic  valley  of  the  Murg,  which  is  considered 
as  Switzerland  in  miniature,  deserves  to  be  visited  by. 
every  traveller-  Population  about  4200.  East  long. 
8°  15',  and  north  lat.  43°  52\ 


RAT.    See  MazoLooy,  Vol.  XIII,  p.  4SS,  440. 

RATAFIA,  the  name  of  a  liquor  made  from  the 
kernels  of  cherries,  apricots,  &c.  in  making  the  Rati. 
fia  of  cherries,  the  cherries  when  bruised  are  put  into  t 
vessel  in  which  brandy  has  been  long  kept,  and  then 
there  is  added  the  kernels  of  cherries,  strawberries,  su- 
gar, cinnamon,  white  pepper,  nutmegs,  cloves,  10  quirts 
of  brandy  being  added  for  20  lbs.  of  cherries. 

RATHL1N,  the  name  of  an  island  situated  between 
the  north  coast  of  Ireland  and  Scotland.  It  is  about  six 
mijea  long,  and  two  and  three-fourths  of  a  mile  broad, 
having  an  indentation  towards  the  middle,  which  forai 
a  large  bay  called  Church  Bay,  which,  except  in  wes- 
terly winds,  affords  good  anchorage  and  a  safe  harbour 
for  shipping.  The  number  of  plantation  acres  is  about 
200,  which  produce  good  barley.  Kelp,  however,  it 
the  principal  source  of  wealth  in  the  island,  about  100 
tons  being  exported  annually.  Tumuli  containing 
bones  are  found  here,  and  also  brazen  swords  and  spear 
heads.  Rathlin  is  celebrated  as  the  place  where  Ro- 
bert the  Bruce  fled  from  his  enemies,  and  the  remain 
of  the  fortress  are  still  seen  in  which  he  is  said  to  have 
defended  himself.  Population  about  1100.  Wat 
I^ong.  6°  6',    North  Lat  55p  SO*. 
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.Ratio.  Under  this  article  the  attainment  of  three  important 
objects  in  science  has  been  attempted.  The  first  aim- 
ed at,  was  all  the  perspicuity  of  treating  proportionali- 
ty, or  comparison  of  ratios,  of  which  it  is  susceptible  :  \ 
the' second  was  a  satisfactory  demonstration  of  (he  fifth 
definition  of  the  fifth  book  of  Euclid  ;  J  and  the  third, 
an  easy  way  of  extending  the  subject  by  means  of  num- 
bers, expressing  the  relative  valued  of  the  magnitudes 
under  consideration.  The  consequences  of  these  en- 
deavours are  now  submitted  to  the  perusal  of  the 
reader. 

-  Article  I.  Ratio  is  the  relation  which  one  magni- 
tude has' to  another,  of  the  same  kind,  with  respect  to 
quantity. 

II.  If  the  first  of  four  magnitudes  has  the  same  ra- 
tio to  the  second  that  the  third  has  to  the  fourth,  the 
four  magnitudes  are  said  to  be  proportionals ;  and,  en 
the  contrary,  if  it  be  allowed  that  four  magnitudes  are 
proportionals,  it  is  understood  that  the  first  has  the 
same  ratio  to  the  second  that  the  third  has  to  the  fourth. 
In  either  of  the  two  cases  it  is  implied  that  the  first  is 
exactly  as  great  when  compared  to  the  second,  as  the 
third  is  when  compared  to  the  fourth. 

III.  If  the  first  of  four  magnitudes  be  greater,  when 
compared  to  the  second,  than  the  third  is  when  compar- 
ed to  the  fourth,  the  first  is  said  to  have  to  the  second 
a  greater  ratio  than  the  third  has  to  the  fourth. 

IV.  If  the  first  of  four  magnitudes  be  less,  when 
compared  to  the  second,  than  the  third  is  when  com- 
pared to  the  fourth,  the  first  is  said  to  have  to  the  se- 
cond a  less  ratio  than  the  third  has  to  the  fourth. 


V.  If  the  first  of  four  magnitudes  has  to  tfie  second 
the  same  ratio  which  the  third  has  to  the  fourth ;  then 
if  the  first  be  equal  to  the  second,  the  third  is  equal  to 
the  fourth ;  if  greater,  greater,  if  less,  less.  Por  let  A 
be  the  first,  B  the  second,  C  the  third,  and  D  the  fourth 
of  the  four  magnitudes,  and  first,,  let  A  be  equal  to  B. 
Then  as,  by  hypothesis,  it  is  exactly  as  great  when 
compared  to  B,  as  C  is  when  compared  to  D ;  and  ai  A 
is  equal  to  B,  it  is  evident  that  C  must  be  equal  to  D. 
Secondly,  let  A  be  greater  than  B.  Then,  as  A  is  ex- 
actly as  great  when  compared  to  B,  by  hypothesis,  as 
G  is  when  compared  to  D,  and  as  A  is  greater  than  fi, 
C  must  be  greater  than  D.  Lastly,  let  A  be  less  than 
B.  Then,  as  A,  by  hypothesis,  is  exactly  as  great  when 
compared  to  B,  as  C  is  when  compared  to  D,  and  as  A 
is  less  than  B,  C  must  be  less  than  D. 

VI.  If  the  first  of  four  magnitudes  has  the  same  ra- 
tio to  the  second  which  the  third  has  to  the  fourth,  and 
if  any  equimultiples  whatever  be  taken  of  the  first  and 
third,  and  also  any  whatever  of  the  second  and  fourth; 
the  multiple  of  the  first  will  have  the  same  ratio  to  the 
multiple  of  the  second,  that  the  multiple  of  the  third 
has  to  the  multiple  of  the  fourth. 

Let  A  the  first  have  to  B  the  second,  the  same  ratio 
that  C  the  third  has  to  D  the  fourth  ; 
and  let  EG  be  any  equimultiples 
whatever  of  A  and  C,  and  FH  any 
whatever  of  B  and  D ;  and  tjien  E 
will  have  the  same  ratio  to  F,  that 
GhastoH.  A     fi      C     D 


*  The  Editor  has  been  indebted  for  this  valuable  article  to  the  Rev.  Abraham  Robertson,  D.D.  F.R.S.  and  Sarilian  Professor  of -As- 
tronomy, Oxford. 

•f  See  Dr.Hutton's  Mathematical  and  Philosophical  Dictionary,  under  the  word  Ratio. 

±  Dr.  Barrow,  in  the  21st,  22d,  And  23d  of  his  Mathematical  Lectures,  gives  a  statement  of  opinions  concerning  this  fifth  dtfijutka, 
and  endeavours  to  defend  it  against  all  objections. 
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h  .  For as,  by* hypothec,  Ait-exact- 
■^  ly  as  great,  when  compared  to  B,  as 
C  is  when  compared  to  D,  it  is  evi- 
dent that  the  double,  triple*  or  any 
multiple  of  A,  will  be  exactly  as 
great  when  compared  to  B,  as  the 
double,  triple,  or  the  same  multiple 
of  C,  when  compared,  to  D-;  and, 
therefore,  E  is  exactly  as  great  when 
compared  .to  B,  as  G  is  when  com- 
pared  to  D.  From  this  it  follows, 
that  E  is  exactly  as  great  when  compared  to  the  dou- 
ble,, triple,  or  any  multiple  of  B,  as  G  is  when  com^ 
pared  to  the  double,  triple,  or  the  same  multiple  of  D. 
Consequently.  E  is  exactly  as.  great  when  compared  to 
F,  asG  is  when  compared  to  H ;  or  B  has  the  same 
ratio  to  F  that  G  has  to  H. 

VII.  If  the  first  of  four  magnitudes  has  to- the  se- 
cond, the  same  ratio  that  the  -third  has  to  the  fourth, 
and  if  any  Tike  aliquot  parts  whatever  be  taken  of  the 
first  and  third,  and  any  like  aliquot  parts  whatever  of 
the  second  and  fourth ;  the  part  of  the  first  will  have 
the  same  ratio  to  the  part  otHhe  second,  that  the  part 
oftbe  third  has  to  the  part  of  the  fourth. 

Let  A  the  first  have  to  B  the  second,  the  same  ratio 
that  C  the  third  has  to  D  the  fourth ; 
and  let  £,  G  be  any  aliquot  parts 
whatever  of  A  and  C,  and  F,  H  any 
whatever  of  B^D*;  and  then  E  will 
have  the  same  ratio  to  F  that  G  has 
toH. 

For  A  being  exactly  as  great  when 
compared  to  13,  as  C  is  when  Com- 
pared to  D,  it  is  evident  that  the 
half,  third,  or  any  aliquot  rnrt  of  A, 
will  be  exactly  as  ereat  when  com- 
pared to  B,  as  the  half,  third,  or  the 
same  aliquot  part  of  C  is  when  com- 
pared taD.  But  E,G  are  alike  all- 
auot  parts  of  A,C,  and,  therefore,  E 
has  the  same  ratio  to  B  that  G  has 
to  D,  Again,  as  E  is  exactly  as 
great  when  compared  to  B,  as  G  is  when  compared  to 
D;  it  is  evident  that  E  must  be  exactly  as  great  when 
compared  to  the  half,  third,  or  any  aliquot  part  of  B,  as 
6  is  when  compared  to  the  half,  third,  or  the  same  ali- 
quot part  of  D.  But  F,H  are  like  aliquot  parts  of  B,D, 
and,  therefore,  E  is  exactly  as  great  when  compared  to 
F,  as  G  is  when  compared  to  H ;  and  E  baa  the  same 
ratio  to  F,  that  G  has  to  H. 

Rg^Aftifv  The  preceding  articles  contain  the  at- 
tempt to  attain  the  first  of  the  three  objects  already  men- 
tioned. The  sixth  article  is  the  4th  Proposition  in  the 
5th  Book  of  Euclid,  and  by  the  same  mode  of  reason- 
ing as  is  employed  in  that  article,  the  7th,  8th,  9th, 
10th,  lltb,  13th,  14th  and  15th  Propositions  in  the  5th 
Book  may  be  demonstrated,  as  also  Simson'a  Proposi- 
tions A,  B/C,  D.  We  now  proceed  to  the  second  ob-» 
ject,  or  the  demonstration  of  the  5th  Definition.  . 

VIII.  If  the  first  of  four  magnitudes  has  the  same 
ratio  to  the  second  that  the  third  has  to  the  fourth,  and 
if  any  equimultiples  whatever  be  taken  of  the  first  and 
third,  and  also  any  whatever  of 'the  second  and  fourth ; 
if  the  multiple  of  the  first  be  equal  to  the  multiple  of 
the  second,  the  multiple  of  the  third  will  be  equal  to 
the  multiple  of  the  fourth ;  if  greater,  greater ;.  if  less, 
less.  For,  by  article  6,  the  multiples  will  be  proper* 
VOL.  XVII.  part  i. 
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tionals,  and,  therefore,  the  assertion  is  true,  by  arti-  ;  Ratio. 
cle'5. 

The  same  things  being  allowed  as  above,  it  evident- 
ly follows,  that  if  the  multiple  of  the  third  be  greater 
than  the  multiple'  of  the  fourth,  the  multiple  of  the  first 
will  be  greater  than  the  multiple  of  the  second  ;  and  if 
the  multiple  of  tf)e  third  be  less  than  the  multiple  of  the 
fourth,  the  multiple,  of  the  first  will  be  less  than  the 
multiple  of  the  second. 

IX.  If  the  first  of  four  magnitudes  has  the  same  ra- 
tio to  the  second  'that  the  third  has  to  a  magnitude  less 
than  the  fourth,  then  it  is  possible  to  take  certain  equi- 
multiples of  the  first  and  third,  and  certain  equimulti- 
ples of  the  second  and  fourth ;  such,  that  the  multiple 
of  the  first  shall  be  greater  than  the  multiple  x>f  the  se- 
cond, but  the  multiple  of  the  third  not  greater 
than  the  multiple  of  the  fourth. 

Let  A,  B,  C,  DE  be  four  magnitudes,  and  let     jj 
A 'have  the  same  ratio  to  B  that  C  has  to  FE,  a 

.magnitude  less  than  DE ;  then  it  rj> 

is  possible  to  take  certain  equi-  p 

.multiples  of  A,  C,  and  certain 

•equimultiples  of  B,  DE,   such, 

.  that  the  multiple  of  A  shall  be 
greater  than  the  multiple  of  B, 
but  the  multiple  of  C  not  great- 
er than  the  multiple  of  DE. 

Of  DF,  FE,  take  such  equi- 
multiples GH,  HI,  that  each  of 
them  may  be  greater  than   C. 
Then  of  C  take  H  the  double,  L 

.the  triple,  &c.  until  a  multiple  of 

C  be  obtained  greater  than  HI.  Let  M  be  the  multiple 

.of  C,  which  first  becomes  greater  than  HI,  and  L  the 
multiple  .of  C,  which  is  next  less  than  M,  and  then  HI 
is  not  less  than  L.  But,  by  the  construction,  GH  is 
greater  than  C ;  and  as  M  is  equal,  to  L  and  G  toge- 
ther, M  is  greater  than  HI,  but  not  greater  than  GI. 
Let  N  be  the  same  multiple  of  A  that  M  is  of  C,  and 
P  the  same  multiple  of  B  that  HI  is  of  FE ;  and  then, 
as  A,  B,  C,  FE  are  proportionals,  and  as  M  is  greater 
than  HI,  N  is  greater  than  P,  by  article  8.  Again,  as 
GH,  HI,  are  equimultiples  of  DF,  FE,  by  the  first 
proposition  in  the  5th  book  of  Euclid,  GI  is  the  same 
multiple  of  DE  that  HI  is  of  FE,  or  that  P  is  of  B. 
Consequently,  certain  equimultiples,  N,  M,  have  been 
taken  of  A  the  first  and  C  the  third ;  and  certain  equi* 
multiples,  P  and  GI,  of  B  the  second  and  DE  the 
fourth;  such,  that  N  is  greater  than  P,  but  M  is  not 
greater  than  GI. 

X.  If  the  first  of  four  magnitudes  has  the  same  ratio 
to  the  second,  that  the  third  has  to  a  magnitude  great<- 
er  than  the  fourth ;  then  certain  equimultiples  can  be 
taken*  of  the  first  and  third,  and  certain  equimultiples 
of  the  second  and  fourth ;  such,  that  the  multiple  of 
the  first  shall  be  less  than  the  multiple  of  the  second*; 
but  the  multiple  of.  the  third  not  less  than  the  multiple 
of  the  fourth. 

Let  A,  B,  C,  DE  be  four  magnitudes,  .and  let  A  the 
first  have  the  same  ratio  to  B  the  second,  that  C  the 
third  has  to  FE  a  magnitude  greater  than  DE ;   then 
it  is  possible  to  take  certain  equi- 
multiples of  A  and  C,  and  certain  F  ♦ 
.equimultiples  ofB  and  DE  ;  such,      ;  D 
that  the  multiple  of  A  shall  be      | 
less  than  the-  multiple  of  B  •  but    A     B     C     E 
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Rttb.    the  multiple  of  C  net  less  than 
the  multiple  of  DE. 

For  of  ED,  DF,  let  IG,  GH,  be 
taken,  such  equimultiples,  that 
each  of  them  may  be  greater  than 
C ;  and,  as  in  the  last  article,  let 
M  be  taken,  such  a  multiple  of  C, 
that  it  may  be  greater  than  IG, 
but  less  than  IH.  By  Prop.  1.  in 
the  5th  book  of  Euclid,  IH,  IG,  are  equimultiples  of 
FE,  DE,  and  therefore  let  P  be  taken,  the  same  multi- 
ple of  B  that  either  of  them  is  of  its  part ;  and  let  N 
be  the  same  multiple  of  A  that  M  is  of  C.  Then,  as  A 
B,  C,  FE,  are  proportionals,  and  as  M  is  less  than  IH, 
N  is  less  than  P,  by  article  8.  Consequently  N,  the 
multiple  of  A  the  first,  is  less  than  P,  the  multiple 
of  B  the  second ;  but  M,  the  multiple  of  C  the  third, 
is  not  less  than  IG,  the  multiple  of  DE  the  fourth. 

XI.  If  any  equimultiples  whatever  be  taken  of  the 
first  and  third  of  four  magnitudes,  and  any  equimulti- 
ples whatever  of  the  second  and  fourth  ;  and  if,  when 
the  multiple  of  the  first  is  less  than  that  of  the  second, 
the  multiple  of  the  third  is  also  less  than  that  of  the 
fourth ;  or*,  if  when  the  multiple  of  the  first  is  equal  to 
that1  of  the  second,  the  multiple  of  the  third  is  also 
equal  to  that  of  the. fourth  ;  or,  if  when  the  multiple 
of  the  first  is  greater  than  that  of  the  second,  the  mul- 
tiple of  the  third  is  also  gveater  than  that  of  the  fourth  ; 
then,  the  first  of  the  four  magnitudes  will  have  the 
same  ratio  to  the  second,  that  the  third  has  to  the 
fourth. 

For,  if  the  first  have  not  the  same  ratio  to  the  se- 
*cond,  that  the  third  has  to  the  fourth,  it  will  have  to 
the  second,  the  same  ratio  that  the  third  has  to  a  mage 
nitude,  either  greater  or  less  than  the- fourth.  But  if 
,  the  first  have  the  same  ratio  to  the  second,  that  the 
third  has  to  a  magnitude  greater  than  the  fourth,  then, 
by  article  10,  certain  equimultiples  can  be  taken  of  the 
first  and  third,  and  certain  equimultiples  of  the  second 
and  fourth,  such,  that  the  multiple  of  the  first  shall  be 
less  than  the  multiple  of  the  second,  but  the  multiple 
.of  the  third  not  less  than  the  multiple  of  the  fourth  ; 
and  this  would  be  contrary  to  the  first*  of  the  above 
suppositions. 

Again,  if  the  first  has  the  same  ratio  to  the  second, 
that  the  third  has  to  a  magnitude  less  than  the  fourth, 
then,  by  article  Q9  certain  equimultiples  can-  be  taken 
of  the  first  and  third,  and  certain  equimultiples  of  the 
second  and  fourth ;  such,  that  the-  multiple  of  the  first 
shall  be  greater  than  the  multiple  of  the  second,  but 
the  multiple  of  the  third  not  greater  than  the-  multiple 
of  the  fourth ;  and  this  would  be  contrary  to  the  last  of 
•the  three  suppositions. 

Lastly,  if  the  multiple  of  the  first  be  equal  to  the 
multiple  of  the  second,  and  the  multiple  of  the  third  to 
the  multiple  of  the  fourth,  then  the  multiple  of  the  first 
will  have  the  same  ratio  to  that  of  the  second,  that  the 
multiple  of  the  third  has  to  that  of  the  fourth;  and 
consequently,  by  article  7,  the  first  will  have  the  seme 
ratio  to  the  'second,  that  the  third  ha*  to  the  fourth. 

Remark.— The  fifth  definition  of  the  5th  book  of 
Euclid,  having  been  considered  as  a  proposition,  and 
established  as  such  by  demonstration,  the  doctrine  of 
ratio  and  proportion  may  be  extended  as  in  that  book. 
The  same  extension,  however,  may  be  effected  by 
means  of  the  first  seven  of  the  preceding  articles,  as  « 
foundation  connected  with  this  evident  truth,  that  two 
.magnitudes  of  the  same  kind  must  have  the  same  ratio 


to  one  another,  as  the  numbers  which  measure  them,  M 
at  express  their  relative  values.    Whatever  is  proved  ~H 
as  to  the  proportionality  of  the  numbers,  must  beappli-      1 
cable  to  the  magnitudes  to  which  they  are  strictly 
analogous. 

XII.  If  four  numbers  be  proportionals,  the  product 
qf  the  first  and  fourth  is  equal  to  the  product  of  the  se- 
cond and  third.  Thus  if  N,  P,  M,  Q,  be  four  num- 
bers, andifitbeN:P::  M  :  Q,  then  NxQ  =  Px 
M.  For  dividing  the  first  and  third  of  the  proportion* 
als  by  N,  and  the  second  and  fourth  by  P,  we  have  ac- 

cording  to  article  7,  1 : 1 : :  ^  :  np  and  therefore,  by 

article  />,  ^j=~>  and  N  x  Q  =  P  X  M. 

XIII.  If  there  be  four  numbers,  such  that  the  pro- 
duct of  the  first  and  fourth  is  equal  to  the  product  of 
the  second  and  third,  the  first  has  the  same  ratio  to 
the  second,  that  the  third  has  to  the  fourth.  Thus,  if 
N,  P,  M,  Q,  be  four  numbers,  and  if  N  x  Q  =  P  xM, 
then  N  :  P  : :  M  :  Q.  For,  let  R  be  a  fourth  propor- 
tional number  to  N,  P,  M  ;  and  then,  by  the  last  arti- 
cle, N  x  R  =  P  X  M.  But,  by  hypothesis,  P  X  M  =  N 
X Q ;  and  therefore  NxQsNxR.  Consequently. 
N  :  P  : :  M  :  Q. 

In  the  following  articles,  let  the  small  letters,  a,b,c, 
&c.  denote  the  numbers  which  express  the  relative  va* 
lues  of  the  magnitudes  A,  B,  C,  &&,  and  then  the 
subsequent  explanation  applies  to  them  all.  The  Urge 
letters  are  used  in  the  data  and  assertions,  the  cie* 
monstrations  are  effected  by  the  small  letters,  and  the 
large  are  put  instead  of  the  small  in  the  conclusion, 
thereby  intimating  that  the  assertion  has  been  prorei 

XIV.  If  four  magnitudes  of  the  same  kind  be  pro- 
portionals, they  will  also  be  proportionals  when  taken 
alternately;  Thus,  if  it  be  A  :  B  : :  C  :  D,  then  A :  C 
: :  B  :  D. 

For  it  being  at  b  : :  c :  d,  by  article  12,  a  X  d  —  b 
X  c  ;  and  therefore,  by  article  IS,  a  :  c  : :  bid,  that  is 
A  :  C  : :  B  :  D, 

XV.  Ratios  that  are  equal  to  the  same  ratio,  are 
equal  to  one  another.  That  is,  if  it  be  A  :  B  : :  C :  D, 
and  C  :  D  : :  £  :  F,  then  A  :  B  : :  E  :  F.  For  it  be- 
ing a  :  b  ::  c  :  d,  and  c  i  d  : :  e  if,  by  article  12,  a  X  ** 


=  b  x  c,  and  therefore  —7—=  c,  and  r  s=  -. 

o  b      a 


For  the 


same 


reasons,  -  3=  7*    *nd  consequently,   t=>  and 
a    J  *    J 

a  x/=  b  x  e,  and  by  article  IS,  m:  bue  if  Hence, 

A  :  B  : :  E  :  P. 

XVI.  If  any  number  of  magnitudes  be  proportion- 
als, any  one  of  the  antecedents  has  the  same  ratio  toits 
consequent,  that  all  the  antecedents,  taken  together, 
have  to  all  the  consequents  taken  together.  That  is,  if 
it  be  A :  B : :  C  :  D,  and  C  :  D : :  E :  F,  then  A :  B : :  A+ 
C  +  E :  B  +  D  +  F.  For  it  being  a  :  b  :  :  c :  d,  and 
c:d  : :  e:f,  by  the  last  article,  a :  b : ;  e  if  By  article 
12,  therefore,  we  have  0  x  </ =  A  X  c,  and  ax/=*X«i 
and  consequently  a  x  d  +  a  Xf=  b  X  c  +  b  xe.  To 
these  equals  add  a  x  0,  and  then  a  x  6-f-a  X  d  -fa  x/= 
bxa+bxc+bxe,orax(b  +  d+f)=zbx(<*+c+f>) 
Consequently,  by  article  13,  a :  6 : :  a+c+  e:  b+d+fi 
that  is,  A  :  B  : :  A  +  C  +  E :  B  +  D  +  F. 

XVI  I.  If  of  four  magnitudes  the  first  and  second  to- 
gether have  the  same  ratio  to  the  second,  that  the  t&inf 
and  fourth  together  have  to  the  fourth^  the  first  will  hire 
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the  same  ratio  to  the  second  that  the  third  lias  to  the  three  magnitudes,  A,  B,  C,  and  other  three,  D,  E,  F,   RatUbon, 

fourth.    That  is,  if  it  be  A  +  B:  B : :  C  +  D  :  D,  then  and  let  it  be  A  ;  B:  ;E;F,  and  B:  C  ::D;  E,  and  then  Bataehurg- 

A;B;:C:D.    For  it  being  a  +  b  :  b  z :  c  +  d :  dt  by  it  will  be  A  :C::D:F.     For  as  it  it  a:  6;  :e  :/,  and 

ajtidtl2,axd  +  bxd=bxc  +  bx<L    Consequently  e:b::c:  d  by  article  12,  a  x/=  b  X  «,  and  o  X  *  = 

axd=bXc,  and  by  article  13,  a :  6 ; :  c :  d,  and  there*  cxd,  and  therefore  a  xf=cx<L    Hence,  by  article  13, 

fpreA:B::C:D.  a:c::d:f;  that  is  A:C:  :D:F. 

XVIII.  If  the  first  of  four  magnitudes  has  the  same  Again,  let  there  be  four  magnitudes,  A,  B,  C,  G,  and 
ratio  to  the  second  that  the  third  has  to  the  fourth,  other  four,  H,  D,  E,  F;  and  let  it  be  A  :  B  :  :  E  :  F, 
then  the  first  and  second  together  will  have  the  same  B  :  C  :  :  D  :  E,  and  C  :  G : :  H  :  D,  and  then  it  will 
ratio  to  the  second  that  the  third  and  fourth  together  be  A  :  G : :  H  :  F.  For  as  in  the  preceding  cane,  A :  C : : 
have  to  the  fourth.  That  is,  if  it  be  A  :  B  : :  C  :  D,  D  :  F,  and  therefore,  again,  by  the  first  case,  A  :  G  :  : 
then  A-f-B:  B : :  C+D :  D.  For  it  being  a;  b::  c  i  d,by  H  :  F,  and  in  this  way  the  demonstration  may  be  ex- 
article  1 2,  a  X dzzb X  c  ;  and  bxd  being  added  to  these  tended  to  any  number  of  magnitudes, 
equals,  we  have  axd+  bxd=ibxc  +6xd.  Conse-  By  the  method  employed  in  the  foregoing  articles, 
quently,  by  article  18,  a  +  b  :b  ::c  +  d:d,  and  there-  tile  doctrine  of  ratios  may  be  easily  extended, 
fore,  A  +  B  :  B  :  :  C  +  D  :  D.  RATISBON  or  Rbgbnsburo,  an   ancient  city  of 

XIX.  If  a  whole  magnitude  has  the  same  ratio  to  a  Germany,  in  the  kingdom  of  Bavaria,  is  situated  on  the 
whole  that  a  magnitude  taken  from  the  first  has  to  a  south  bank  of  the  Danube,  opposite  to  the  mouth  of 
magnitude  taken  from  the  other ;  the  remainder  will  the  river  Regen.  It  is  large  and  populous,  and  built 
bare  the  same  ratio  to  the  remainder  that  the  whole  of  stone,  but  the  streets  are  crooked  and  narrow,  and 
has  to  the  whole.  That  is,  if  C  be  a  part  of  A,  and  D  the  houses  lofty  and  old-fashioned.  The  cathedral, 
a  part  of  B,  and  if  it  be  A  :  B  : :  C  :  D,  then  A  —  C  :  which  is  one  of  the  best  of  its  public  buildings,  is  a 
B  — D;:  A  :  B.  For  it  being  a  ;  b  :  :  c  :  d,  by  article  large  Gothic  edifice,  built  in  1400.  The  church  and 
12,  a  x  d  =  b  x  c,  and  these  equals  being  subtracted,  abbey  of  St.  Emmeran,  which  is  like  a  small  town,  con* 
from  a  x  b,  we  have  a  x  b—a  x  c/=a  xb  —  bxe.  Hence,  tains  some  good  paintings,  and  also  a  mathematical  and 
by  article  13,0 — c :  b — d  ::a:b,  that  is  A — C :  B—D  physical  cabinet,  The  town-house  is  an  old  and  tm~ 
: :  A  :  B.  interesting  building.     Besides  these  buildings,  we  may 

If  from  the  equals  a  X  dt  b  X  c,we  take  c  X  d,  we  enumerate  the  palace  of  the  Prince  of  Tourand  Taxis, 

have  a  x  rf—  c  X  d  =  A  X  c—c  X  d,  and  then  a  —  ci  in  which  there  is  a  good  library  open  to  the  public ; 

h—d:;c:  d.  That  is  A C:B  —  D: :  C  :  D.     This  the  church  of  the  Trinity,  the  Scottish  church  and 

also  follows  from  the  above  and  article  15.  convent,  and  its  library ;  the  building  of  the  Jesuits9 

XX.  If  four  magnitudes  be  proportionals,  the  sum  College,  the  arsenal,  and  the  Haidplatz.  There  are 
of  the  first  and  second  will  have  the  same  ratio  to  their  *lio  several  hospitals  in  Ratisbon,  two  public  libraries,. 
difference  that  the  sum  of  the  third  and  fourth  has  to  a  botanical  society,  and  a  public  drawing- school.  A 
their  difference.  That  is,  if  it  be  A  :  B  : :  C  :  D,  then  .bridge  over  the  Danube,  of  fifteen  arches  and  1091 
A-fB-.A  —  B : :  C  4-  D  :  C— D.  For  it  being  a:  b  :  :  feet  long,  forms  a  communication  between  the  city 
c : rf,  by  article  12,  axdz=  bxc,  and  therefore  —  axd  and  the  suburb  of  Stadt-am-hof. 
+bx  czzza  xd  —  6  X  c.  To  these  equals  add  a  x  c  —  Ratisbon  has  few  manufactures,  and  very  little  trade. 
f  X d,  and  then  axe  —  axd  +  bxe—bx dzsa X c -f»  The  principal  manufactures  are  those  of  linens,  lace, 
oxd—bxc  —  bxd,  or  (a+b)x(c  —  d)=z(a —  6)x  silk  and  WOP8ted  stockings,  and  needles.  The  fire- 
(c  +  d.)  Hence,  by  article  13,  a +b:a  —  b:  ic+d;  arms  of  Kugelreuth,  particularly  his  pistols,  are  great- 
er —  d,  and  therefore  A  +  B  :  A  —  B::C-f-D:C  ty  admired.  Wood,  provisions,  corn,  and  salt  areeent 
r-  D.  down  the  Danube  to  Vienna.  •  There  are  several  brew- 

XXI.  If  there  be  any  number  of  magnitudes,  and  as  wes  and  distilleries  in  the  town,  and  dockyards  for 
many  others,  which,  taken  two  and  two  in  order,  have  building  boats  and  small  craft.  There  arealso  here  some 
the  same  ratio;  the  first  will  have  to  the  last  of  the  saw-mills  driven  by  water.  The  hydromel  of  Rati** 
first  magnitudes,  the  same  ratio  which  the  first  of  the  bon  is  in  great  request,  and  a  considerable  quantity 
others  has  to  the  last.  First  let  there  be  three  maghi-  ©?  it  is  exported*  The  two  annual  fairs  of  St.  George 
tudes,  A,  B,  C,  and  other  three,  D,  E,  F,  and  let  it  be  *nd  St  Michael  are  well  attended.  The  chief  prome- 
A  :  B :  D  : ;  E,  and  B :  C : :  E  :  F,  and  then  it  will  be  nades  are,  the  alley  of  the  Prince  of  Taxis,  the  high 
A :  C : :  D :  F.  For,  **a:b::d:ct  and  6 :  c  : :  e  \f%  by  and  the  low  Wcorth,  and  the  Lime  Trees.  The  inna* 
article  12,  ay^e^zbxd,  and  bxf^cXe,  and  therefore  bitants,  who  are  principally  Catholics,  are  computed 
axe  bxd  a  d  at  24,000.  East  Long.  12°  4/  30".  North  Lat.  49* 
-—  =  t — ?,  and  — =  —  t  or  a  xf=zc  xd.  Hence,  by  tf  53". 

*Xe     bxj  c       b  RATZEBURG,  a  town  of  Denmark,  in  the  duchy 

article  13,  a  :  c  :  :  d  :f;  that  is,  A :  C  : :  D  :  F.  of  Lauenburg,  and  situated  on  an  island  in  a  lake  of 

Again,  let  there  be  four  magnitudes,  A,  B,  C,  G,  and  the  same  name.     The  lake  is  about  thirty  miles  long, 

other  four,  D,  E,  F,  H,  and  let  it  be  A  :  B  : :  D  :  E,  and  nine  broad,  and  communicatee  with  the  continent 

B :  C  :  :  E  :  F,  and  C :  G  : :  F  :  H,  and  then  it  will  on  the  east  by  a  bridge,  and  on  the  west  by  a  cfike. 

be  A  :  G  :  :  D  :  H.    For  by  the  above  A  :  C  :  :D:  F,  The  streets  of  the  town  are  regularly  laid  out,  and  the 

and  by  what  is  now  allowed  C  :  G  : :  F  :  H.    Conse-  houses  are  built  in  the  Dutch  fashion.     The  Regency 

quently,  by  the  first  case  again,  A  :  G  : :  D  :  H  ;  and  Office,  where  the  court  of  justice  and  the  consistory 

in  the  same  manner  the  demonstration  may  be  extend-  are  held,  stands  in  the  market  place ;  and  the  cathe- 

ed  to  any  number  of  magnitudes.  dral  deserves  to  be  visited. 

XXI I.  If  there  be  any  number  of  magnitudes,  and  The  principality  of  Ratzeburg,  between  Mecklen- 
as  many  others,  which  taken  two  and  two  in  a  cross  burg  and  Saxe- Lauenburg,  contains  about  136  square 
order,  have  the  same  ratio;  the  first  will  have  to  the  miles,  and  14,000  inhabitants,  and  is  traversed  by  the 
last  of  the  first  .magnitudes  the  same  ratio  which. the  river  Trave.  The  soil  is  fertile,  producing  much 
first  of  the  others  haa  to  the  last.    First  let  there  be  wheat,  and  pasturing  .  many  cattle.     It.  was  once  a 
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Rarengloit  bishopric,  but  was  secularised  at  the  peace  of  1648. 
^  *  Every  week  two  cocbes  d'eau  aet  out  for  Lubeck. 

Raynal.  ^  ponu]ation    Qf    tj,c    town    tDOUt   2000.       Ea»t    long. 


Population   of   the  town 
10°  46',  north  lat  53°  43'. 

RAVENGLASS,  a  seaport  and  market  town  of  Eng- 
land, in  the  county  of  Cumberland,  is  situated  on  the 
Solway  Frith,  near  the  conflux  of  the  rivers  Esk,  Mite, 
and  lit.  The  town  is  tolerably  well  built,  and  the 
harbour  commodious,  but  it  is  chiefly  supported  by 
the  oyster  fishery. 

Near  the  town  are  the  ruins  of  the  city  qf Barnscar, 
said  to  have  been  founded  by  the  Danes.    The  figure 


S24-  ray 

of  the  Jesuits,  and  was  ordained  priest ;  •  but  hevjuitted  fo4 
that  body  in  the  year  1748,  and  began  the  career  of  M 
a  professional  author.     In  1 748  he  published  his  Nit  to-  ^ 
ire  du  Stadthouderat,  which  was  followed  by  his  Hu- 
toire  du  Parletnent  HAugteterrc  ;  a  work  which  pro- 
cured him  considerable  celebrity.     He  likewise  com- 
posed a  work  entitled  Anecdotes  Litiraires,  in  S  vols. 
l£mo. ;  the  Mhnoiresde  Ninon  deVEncUrs,  and  various 
smaller  pieces,  in  the  Mcrcure  de  -France. 

In  consequence  of  finding  that  his  literary  pursuits 
were  not  very  profitable, -he  entered  into  some  com- 
mercial  speculations,  which  led  him  to  those  studies 


of  it  is  an  oblong  square,  and  its  circuit  about  three,  which  terminated  in  the  composition  of  his  great  work 

miles.     There  seems  to  have  been  a  long  street  with  entitled  "  histoire  Philosophione  et  Politique  des  Eta. 

several  cross  ones.     The  remains  of  the  house-steads  Uissemens  it  du  Commerce  des  Europe* ens  dans  tes  dots 

within  the  walls  are  not  very  numerous,  but  those  on  Jndes;  which  appeared  in  the  year  1770.     This  work 

the  outside  are  said  to  be  innumerable,  particularly  at  at  4irst  excited  considerable  interest     One  party  was 

the  south  aide  and  west  end.     See  Hutchinson's  His*  pleased  with  the  spirit  of  philosophy  and  liberty  which 

lory  qf  Cumberland  and  the  Beauties  of  England  and  it  breathed,  and  regarded  its  author  as  a  bold  reformer 

Wales,  vol.  iii.  p.  230.  of  the  abuses  of  the  age  in  which  be  Kved  ;  while  the 

RAVENNA,  an  ancient  city  of  Italy,  in  the  states  of  critics  of  another  party  condemned  both  the  style  and 

the  Church,  is  situated  on  the  river  Mentone,  near  the  the  principles  of  the  work,  and  cast  a  doubt  even  on 

Adriatic    Although  the  streets  are  tolerably  straight  the  facts  and  documents  on  which  the  reasonings  of 

and  spacious,  yet  the  town  has  a  gloomy  and  ruinous  the  author  were  founded. 

aspect.  The  principal  public  building  is  the  Cathedral,        Sensible  of  the  numerous  imperfections  of  his  work, 

which  is  modern,  and  has  its  nave  sustained  by  four  the  Abbe*  himself  resolved  to  improve  it  by  foreign  trti 

rows  of  columns,  of  Greek  marble..    The  church  of  St.  vel ;  and  he  accordingly  visited  the  principal  comroef 


Vitale,  which  has  the  shape  of  an  octagon,  is  likewise 
supported  by  columns  of  Greek  marble,  and  contains 
various  objects  of  antiquity.  The  church  called  the  Ro- 
tonda,  without  the  town,  was  built  by  Amalasanda,  in 
honour  of  her  father  Theodoric,  king  of  the  Ostrogoths 


cial  towns  in  France,  England,,  and  Holland,  and  col- 
lected much  useful  information  from  the  travellers  and 
mercantile,  men  with  whom  he  happened  to  associate. 
Upon  his  return  he  corrected  and  enlarged  his  work, 
and  published  it  at  Geneva,  in  10  vols.  $vo.   Although 


Besides  these  and  some  other  churches,  there  are  twen-  the  work  was  greatly  improved,  yet  its  general  tone 

ty-four  convents  in'  Ravenna.  was.  the  same ;  and  so  bold  were  its  aspersions  upon 

Among  the  antiquities  of  Ravenna,  we  may  enume-  existing  authorities,  that  the  parliament  of  Paris  order* 

rate  the  Porta  Aurea,  a  fine  marble  gate,  built  by  the  ed  it  to  be  burnt,  and  issued  a  decree  for  apprehend- 

Romans ;  and  the  palace  of  Theodoric.  The  mausoleum  ing  Raynal.     Under  these  circumstances  he  retired  to 

of  this  sovereign  is  still  to  be  seen,  covered  with  a  stone  Spa ;  and,  after  having  made  a  tour  through  Germany, 

twenty-eight  feet  in  diameter,  and  fifteen  feet  thick,  and  visited  most  of  its  principal  towns,  he  ventured  to 


Mosaics,  basso-relievos,  and  different  pieces  of  sculp- 
ture occur  in  various  parts  of  the  city.  Ravenna  con- 
tains also  the  tomb  of  the  celebrated  Dante. 

In  the  time  of  the  Romans,  this  city  stood  in  a  sort 
of  bay,  formed  by  the  Adriatic,  and  had  the  advantage 
of  a  good  harbour.  The  port,  however,  is  now  filled  up 
with  the  mud  and  sand  thrown  up  by  the  tide,  which 
has  formed  a  tract  «f  land  of  three  miles  in  extent, 
which  separates  the  town  from  the  sea.  Owing  to  the 
marshy  nature  of  the  ground,  the  climate  of  Ravenna  is 
insalubrious,  but  this  evil  has  been  considerably  remov- 
ed, by  conveying  the  rivers  Mentone  and  Ronco  along 
the  skirts,  of  the  city,  for  the  purpose  of  carrying  off  the 
stagnant  waters  from  the  marshy  grounds.  Ravenna 
has  no  fortification,  but  is  encircled  with  a  mound. 

A  Roman  colony  is  said  to  have  been  established  in 
this  city  by  Augustus.  Tiberius  repaired  its  walla* 
Trajan  erected  a  fine  aqueduct.  Honorius  and  Octa- 
vius  made  it  successively  the  place  of  their  residence.; 
and  Theodoric  having  fixed  the  seat  of  his  empire  in 
this  city,  endowed  it  with  fine  churches  and  palaces. 


return  to  France,  and  lived  unmolested  in  the  southern 
provinces. 

The  war  between  America  and  the  mother  country 
having  excited  general  attention  in  Europe,  the  Abbe 
Raynal  published,  in- 1781,  his  Tableau  et  Revolutions 
des  Colonies  Aagloises  dans  VAmtrique  Septentrional?. 
When  the  French  revolution  was  about  to  burst  forth, 
the  Abbe  came  to  Paris  in  1788 ;  and  one  of  the  fbt 
acts  of  the  National  Assembly  was  to  abrogate  the  de- 
cree which  had  been  issued  against  him  by  the  parlia- 
ment The  violent  and  unjust  proceedings  which  af- 
terwards took  place  in  Paris  induced  our  author  to 
publish,  in  May  1791,  a  long  letter  of  advice  and  re- 
monstrance, in  which  he  points  out  the  errors  sod 
licentiousness  of  the  people,  reminds  them  of  the  eter- 
nal obligations  of  religion,  the  laws,  and  the  royal  au- 
thority, and  endeavours  to  prove  that  it  was  not  the  bu- 
siness or  the  right  of  the  Assembly  to  abolish  ancient 
institutions,  and  that  t/ie  genius  qf  the  French  people  ii 
such,  tlutt  they  cannot  be  happy  or  prosperous  but  under 
a  well*regulated  monarchical  government.   These  reman- 


Population,  about  12,000.   East  Ion.  12°  W  51"  and    strances  excited  little  notice,  and  the  author  retired  to 


North  lat.  44°  25'  5" 

RAY,  John.      See.  our  article  Botany,  Vol.  IV. 

I).  11 — 13.  for  a  full  account  of  the  life  and  botanical 
abours  of  that  eminent  naturalist. 


Passy  ;  where  he  died  in  a  state  of  great  indigence,  in 
March  1794,  in  the  85th  year  of  his  age.  The  Abb! 
Raynal  wrote  a  History  rfthe  Divorce  qf  Catharine  of 
Art  agon  by  Henry  VI I L  and  a  History  of  the  /tVtOftf- 
tion  of  the  Edict  ofNantz.    See  Marmontera  Mrwtoirt, 


RAYNAL,  William  Francis,  a  celebrated  French 
historian,  was  born  at  St.  Genies,  in  the  Rovergue,  in    lor  some  anecdotes  of  Raynal. 
Jhe  year  1713.    At  an  early  age  he  entered  the  society        READING,  a  borough  and  market  town  of  Enj 
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land  m  Berkshire,  Is  situated  on  two  small  eminences  The  borough  of  Reading  was  incorporated  by  char-    IWalgsr, 

on  the  river  Ken  net,  which  flows  through  the  town  in  ter  from  Queen  Elisabeth,  who  also  conferred  upon    R**P'n8 

several  channels.     The  streets  are  m  general  regular,  the  corporation  considerable  estates.     It  is  govern*    Mgchin* 

though  some .  of  them  are  narrow  j  and  -the  houses,  ed  by  a   mayor,   a  recorder,  twelve  aldeftnen,  and         * 

which  are -good,  are  built  of  brick.  twelve  burgesses.     It  sends  two  members  to  parlia* 

The  principal  pablic  buildings  and  establishments  ment,  who  are  elected  by  the  inhabitants,  who  pay 

are  the  three  parish  churches  of  St.  Lawrence,  St.  scot  and  lot,  about  800  in  number. 

Mary's,  and  St.  Giles;   several  meeting  houses  be**  The  situation  of  Reading  is  very  favourable  for  trade, 

longing  to  the  dissenters,  the  town  hall,  the  theatre,  By  the  Thames,  -it  has  an  easy  communication  with 

the  county  gaol,  and  various  schools.     The  church  of  the  -metropolis  ;  and  as  the  Kennet  is  navigable  west*' 

St.  Lawrence,  built  about  the  end  of  the  sixteenth-  wards  to  Newbury,  a  communication  is  opened  with' 

century,  is  partly  built  of  the  materials  of  the  old  Bath,  Bristol,  and  the  Severn,  by  means  of  the  Kennet 

abbey.    St  Mary's  church,  the  tesselated  tower  of  and  Avon  canal,    The  principal  articles  which  are  ex- 

which  is  admired,  was  built  about  1547,  and  part  of  ported  from  Reading  are  flour,  20,000  casks  of  which 

it  seems  to  have  belonged  to  a  more  ancient  edifice*  are  annually  sent  to  London,  timber,  bark,  straight 

St  Giles's  church,  which  was  probably  built  about  the  hoops,  linen,  wool,  cheese,  &c. 

end  of  the  twelfth  century,  has  a  modern  tower,  the  The  articles  of  import  are  groceries,  iron,  spirits,  fit 

old  one  having  been  damaged  by  the  cannon  of  the  timber,  deals,  staves,  Portland  stone,  bricks,   hemp, 

parliamentary  army  in  i64\J.    The  dissenting  meeting  flax,  hides,  leather,  coals,  Bath  freestone,  Birming- 

houses  are  those  of  the  Independents,  the  Baptists,  the  ham  goods,  &c.  &c.     Reading  was  formerly  celebrated 

Quakers,  the  Methodist,  besides  a  Cudworthian,  and-  for  its  extensive  trade  in  woollen  goods,  but  it  deClin- ' 

a. Unitarian  meeting  house,  and  a  Catholic  chapel.  ed  in  the  seventeenth  century,  and  has  never  revived. 

The  town  hall  and  free  school  form  one  neat  build-  The  principal  manufactures  now  are  sail-cloth,  floor* 

mg;  the  latter  being  on  the  ground  floor,  and  the  for-  cloth,  sacking,  gauze,  crapes,  muslinets,  ribbons,  hat* 

mer  on  the  upper  story.    Among  the  portraits  in  the  bands,  shoe-strings,  and  pins.  Reading  has  two  weekly* 

council  chamber,  there  is  a  good  likeness  of  Queen  Eli-  markets,  one  on  Wednesday  for  butcher  meet,  fruit,; 

sabeth.    The  county  gaol  was  erected  in  1793,  on  the  vegetables,  &c.  and  one  on  Saturday  for  corn,  cattle,  * 

site  of  one  of  the  ruins  of  the  abbey.     It  is  a  large  pigs,  and  various  articles  of  provision.     Population 

and  commodious  building,  with  a  neat  chapel,  an  in-  about  152,000.     West  Long.  0*  S&.    North  Lat  51° ' 

firmary,  &c.  in  the  centre;  while  one  of  the  wings  is  27'.     See  the  Beauties  of  England  and  Wales,  Vol.  i. 

allotted  to  males,  and  the  other  to  female  prisoners,  p.  83,  but  particularly  the  History  and  Antiquities  of 

The  theatre,  which  has  been  recently  built,  is  com*  Reading*  by  John  Mann,  4to.  1817. 

modious  and  neat.     The  bridewell  was  once  a  priory,'  REALGAR.     See  Mineralogy  Index. 

aud  the  west  window  of  it  is  handsome.  REAPING  MACHINE,  is  a  machine  intended  to 

The  free  school  of  Reading  was  established  by  the  be  used  for  cutting  down  standing  corn, 

abbot  John  Thome,  in  the  time  of  Henry  VII.    The  In  our  article  on  Agriculture,  Vol.  I.  p.  263,  we. 

Blue  Coat  School  was  founded  in  1656,  by  Mr*  Richard  have  already  given  a  chapter  on  machines  for  reaping. 

Aldworth,  who  left  £4000  for  the  support  of  a  mas-  corn  ;  but  as  the  subject  was  then  in  its  in&ricy,  we 

ter,  lecturer,  and  twenty  boys ;  but  in  consequence  promised  to.  renew  the  consideration  of  it  under  the. 

of  other  donations,  it  is  able  to  support  forty~eight  present  head.   We  shall  therefore  lay  before  the  reader 

boys.  The  Green  School,  for  the  daughters  of  decayed  a. description  of  Mr.  -Scott's  ingenious  machine,  which, 

tradesmen,  and  of  unprovided  orphans,  is  supported^  we  have  no  doubt  will  yet  come  into  actual  use,  and 

by  annual  subscription.     In  the  Foundation  School,  also  an  improved  form  of  Mr.  Gladstone's  reaping  ma-, 

instituted  in  17.66,  by  Mr.  Joseph  Reid,  eight  male,  chine, 

sad  eighteen  female  children  are.  taught  to  read*    The.  , 

School  of  Industry  for  female  children,  is  supported  j    Description  of  Mr.  Scott's  Reapihg  Machine. 

by  subscriptions  from  ladies.   The  Lancastrian  School,  i         *                       .  /    o 

established  in  1818,  educates  thirty*. two  boys  nominate  Plate  CCCCLXXVIIL  Fig.  1>  represents  the  under  Descrip* 

ed  by  the  subscribers.     The  school  for  national  edu-  frame  part  of  the  reaping  machine  ;  this  part  supports  Hon  of 

cation  on  Dr.  Bell's  plan  was  founded  in  1813.  Fig.  2.  on  four  strong  iron  pillars,  two  of  them  are  si-  Mr.  Scott's 

There  is  also  in  Reading  a  public  library,  a  dtspen-  railar  to  Fig.  A,  the  other  two  to  Fi£.  B,  into  the  last  reaP^8 

any,  a  workhouse  for  the  employment  of  the  poor,  mentioned  two,  a  strong  iron  axis  *  is  immovesbly  fix*.  pLATC  * 

called  the  Oracle,  established  in  1624,  by  Mr.  Hend-  ed,  on  which  turn  the  two  roller  wheels  C  and  D,  that  cccclxxviii. 

rick's  legacy  of  £7500,  and  occupied  by  sacking  ma-  carry  the  machine,  as  shown  by  Figs.  I.  3.  and  4.          and 

uufacturers,  sail-cloth  weavers,  and  pin-makers,  &c.  Fig.  o".  represents  the  cutter  ring,  on  whioh  are  .cccclxxix. 

Among  the  antiquities  of  Reading,  the  principal  are  screwed  sixteen  cutters,  all  toothed  similar  to  that  of  Fi«**  *>  *» 

the  ruins  of  the  abbey,  which  was  founded  by  Henry  I.  a  common  reaping  hook  ;  these  cutters  are  made  to  cut    ' 

in  1121.     These  ruins  consist  of  fragments  of  massy  the  corn,  against  the  front  prongs,  at  the  angle  of  45°. 

walls  of  flint  and  gravel,  which  are  in  some  places  The  form  of  the  prongs  to  effect  this  is  shown  in  Fig,  1. 

eight  feet  thick,  and  which  seem  to  have  been  once  of  which  they  form  a  part,  as  also  in  Figs.  3.  and  5. 

cased  with  stone.    The  space  which  it  occupied  mea-  The  upper  frame  part  of  the  cutter  rings  is  represent- 

sored  about  thirty  acres,  and  was  surrounded  on  three  ed  by  Fig.  6.  and  is  fixed  to  it  by  four  strong  iron  pil- 

sides  by  a  high  and  strong  wall,  and  on  the  fourth  by  lars  similar  to  Fig.  £. 

the  river  Kennet.    The  abbey  church  seems  to.  have  Fig.  4.  is  a  section  of  the  whole  machine,  where 

been  560  feet  long,  and  to  have  had  the  form  of  the  a  b  c  c  represents  the  under  frame  part,  as  shown  by 

cross  with  the  tower  and  spire  jn  the  centre.     The  Fig.  1 .  ef9  the  frame  ring  as  shown  by  Fig;  2.  e  b  and 

abbey  mill  is  still  standing,  and  in  actual  use:  it  is  a  fc  the  two  pillars,  as  represented  by  Fig.  B,  which 

substantial  building  of  flint  and  stone,  and  seems  to  be  connect  this  ring  with  the  under  frame  part,  and  into, 

of  the  same  age  with  the  abbey  church.  these  two  pillars  is  fixed  the  strong  iron  axis  *.  C  and' 
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Reaping    D  are  the  two  roller  wheels  on  which  the  machine 

Machine,   moves.    z  z  is  the  cutter  ring,  as  shown  by  Fig.  5.     zy 

p    ~  V  r1'  and  2  ^  are  two  of  the  pillars,  similar  to  Fig.  E,  which 

cccclxxviu.  connect  the  upper  frame  part  of  yy,  Fig.  6,  to  the  cutter 

*  ring  Fig.  5.    d  d  d  d  is  a  drum  made  of  thin  rolled 

plate  iron,  supported  by  six  arms,  two  of  them,  r  and 

s,  only  appear  in  the  section,  each  of  these  arms  have 

T,  ends,  for  the  better  fixing  of  the  drum,  and  it  was 

strengthened  by  hoops  of  iron  at  both  ends,  this  drum 

carries  twenty-four  collectors,  similar  to  Fig.  7,  that 

play  in  eyed  studs,  see  Fig.  12. 

On  the  inside  of  the  roller  wheel  C  is  fixed  a  ring 
level  wheel  11  u  of  forty-eight  teeth,  which  turns  the 
level  wheel  1,  of  twenty- four  teeth;  on  the  same  axis 
with  the  wheel  t,  are  two  wheels  fixed  on  a  hollow 
axis,  but  which  play  freely  on  the  axis  of  the  wheel  1, 
the  uppermost  of  these  two  wheels,  marked  2,  has 
twenty-five  teeth  that  act  in  the  teeth  of  the  wheel  3,  of 
twenty  teeth  ;  the  small  wheel  4,  of  ten  teeth,  turns 
the  wheel  5  of  thirty  teeth ;  on  die  top  of  the  axis  of 
the  wheel  5  are  fixed  the  arms  that  carry  the  drum ; 
on  the  top  of  the  hollow  axis  of  the  wheel  8,  is  fixed  a 
flange  that  is  firmly  bolted  to  the  upper  part  of  the 
frame  of  the  cutter -ring.  The  under  end  of  the  axis 
of  the  wheels  1,  2,  and  4,  plays  in  a  brass  socket  in  the 
great  axis,  and  the  upper  end  in  a  bushed  hole  o,  in 
one  of  the  arms  of  Fig.  2,  and  efFlg.  4. 

The  hollow  axis  of  the  wheel  3  of  20  teeth,  plays  in 
a'  deep  brass  bush  fixed  into  the  centre  of  the  upper 
frame  ring  Fig.  2,  and  ef  Fig.  4,  and  the  under  end  of 
the  axis  of  the  wheels  3  and  5  plays  in  a  bushed  socket 
in  the  great  axis,  and  can  be  adjusted  by  the  screw  9, 
Fig  4. 

-  There  are  two  stubs  on  the  under  side  of  the  wheel 
1,  and  other  two  on  the  upper  side  of  the  wheel  2 ; 
the  stubs  of  the  wheels  1  and  2  can  be  brought  into 
contact  or  disengaged  at  pleasure,  by  means  of  the  le- 
ver L,  Fig.  3,  that  pushes  in  or  draws  out  a  kind  of 
slit  wedge  on  an  inclined  part  in  the  great  axis,  im- 
mediately below  the  wheel  4,  having  its  inclination 
contrary  to  that  of  the  wedge ;  when  the  lever  L  is 
put  into  the  notch  m,  the  roller  wheel  C  will  put  the 
machinery  in  motion,  and  when  it  is  put  into  the  notch 
ft,  the  machine  may  be  moved  forward  and  the  ma- 
chinery remain  at  rest. 

In  the  section  Fig.  4,  one  of  the  front  prongs  is 
shown,  which  could  not  otherwise  be  represented  with 
regard  to  the  position  of  the  roller  wheels :  on  each 
of  the  front  prongs  is  fixed  a  piece  of  hard  wood,  to 
which  are  screwed  two  thin  iron  prongs  kt  placed  at 
the  best  angle  for  pressing  the  root  end  of  the  cut  corn 
into  the  collectors,  as  also  out  of  the  way  of  the  corn  to 

be  cut 

Fig.  3.  is  a  plan  of  the  machine,  where  C  and  D  re- 
present the  roller  wheels  ;  u  u  the  ring  level  wheel  that 
is  fixed  to  the  inside  of  the  roller  C ;  the  circles  1,  2,  4, 
3,  and  5,  represent  the  wheel  work  as  shown  in  the  sec- 
tion Fig.  4  :  ef  the  upper  ring  that  is  supported  by 
the  under  frame  part :  y  y  the  ring  that  carries  the 
cutter  circle ;  t  u  v  n>,  a  deep  ring  of  hoop  iron  that 
serves  to  work  the  collector  hooks  out  and  in,  through 
holes  cut  for  each  collecting  hook  in  the  thin  plate  iron 
drum  dddd;  each  collector  axis  has  two  tails,  one  of 
them  hinged,  and  the  other  fixed,  the  hinged  or  joint- 
ed tail,  is  represented  at  x  Fig.  7,  and  the  mortice  for 
the  fixed  toil  at  2.  The  ring  luvw  has  two  long  slits, 
the  one  from  v  by  u  to  /,  which  the  toils  xxx,  &c.  pass 
through  when  on  that  part  of  the  ring,  the  other  slit  is 


cut  from  v  by  ft*  to  t,  which  the  tails  z  z  z,  &c.pta 
through,  when  moving  round  that  part  of  the  ring. 
At  that  part  of  the  circular  hoop  where  the  tails  222, 
&c.  pass  through,  a  groove  commences  formed  on  the 
outside  of  the  hoop  by  means  of  two  rods  of  iron  ri* 
vetted  at  a  little  distance  from  each  other  on  the  ouu 
side  of  it  for  the  toils  222,  &c.  to  travel  along,  while  the 
tails  x  x  x,  &c.  are  through  their  slit ;  and  where  the 
tails  222,  &c.  pass  through  the  hoop,  a  similar  groove 
commences  on  the  outside  of  the  hoop  for  the  tails  2  xx, 
&c.  to  travel  in,  while  those  of  2  z  2,  &c.  are  travelling 
through  their  slit.     When  the  tails  a  *  2,  &c  pus 
through  their  slit  in  the  hoop,  the  tails  222,  &c.  true! 
in  their  groove,  by  which  the  hooks  of  the  collector* 
are  thrown  out  so  as  to  collect  the  cut  corn  ;  and  when 
the  toils  xxx,  &c  travel  in  their  groove,  the  hook*  of 
the  collectors  are  thrown  in,  and  the  cut  corn  allowed  to 
fall  to  the  left  hand  in  a  continued  swath.     The  curved 
piece  v  guides  the  toils  222,  cVc.  into  their  groove,  and 
in  like  manner  the  curved  piece  t  conducts  the  tails 
xxx,  &c.  into  their  groove. 

Two  semicircles  were  cut  out  of  strong  rolled  plate 
iron,  one  with  prongs  exactly  cut  to  correspond  with 
the  front  prongs  of  Fig.  1.  These  semicircles  wen 
made  truly  fiat  by  hammering,  and  then  joined,  sothit 
the  circular  parts  formed  one  circle;  it  was  then  placed 
upon  the  bottom  frame  with  its  prongs  corresponding 
to  those  of  the  frame;  the  prongs  of  the  plate  iron  and 
those  of  the  frame  were  then  rivetted  together  wiih  ri- 
vets, as  appears  by  the  dots  on  the  prongs  Fig.  3;  by 
this  means  the  fore  part  of  the  plate-iron  circle  w« 
kept  at  a  proper  height,  for  the  cutters  oti  the  cotter 
circle  to  pass  through  between  the  bottom  frame  prongi 
and  those  of  the  plate  iron  ;  the  hind  part  of  this  circle 
was  supported  by  several  kneed  pieces  similar  to  Fig.  6, 
the  short  legs  being  rivetted  against  the  under  side  of 
the  bottom  frame,  and  the  long  legs  made  to  support 
the  plate  iron  circle,  leaving  space  sufficient  for  the 
cutters  to  pass.  This  plate-iron  circle  was  made  of  a 
breadth  to  reach  into  the  circle  t  uv  w,  Fig.  3,  that 
work  the  collectors ;  and  this  ring  is  supported  by 
kneed  pieces  rivetted  to  it  and  the  circular  plate  simi- 
lar to  Fig.  9,  and  they  are  so  formed  as  to  give  strength 
to  the  parts  of  the  hoop  iuv  w,  where  the  slits  are,  and 
at  the  same  time  permit  the  tails  of  the  collectors  to 
pass  through.  The  dotted  circle,  Fig.  5.  shows  the  in- 
side of  the  rolled  plate-iron  circle,  but  is  only  there  re* 
presented  as  covering  the  front  prongs. 
•  There  was  fixed  on  the  long  right-hand  prong  P, 
Fig.  3,  a  sheet  of  thin  plate  iron,  kneed  to  the  fame  acute 
angle  with  the  prong,  and  of  the  same  heght  with  the 
drum,  for  the  purpose  of  dividing  the  standing  corn 
from  that  to  be  cut.  And  there  was  also  an  inclined 
piece  of  sheet  iron,  &c.  so  placed  on  the  left  hand  side 
of  the  machine  as  to  prevent  its  progressive  motion 
from  carrying  the  root  end  of  the  corn  too  far  forward 
after  being  cut. 

G  H,  Fig.  3.  and  Fig.  10,  form  the  draught  bar  by 
which  the  horse  draws  the  machine  with  traces  on  the 
stubble  side  of  the  field. 

Fig.  1 1 .  represents  another  kind  of  a  cutter  circle,  pu 
which  probably  might  have  been  found  on  trial  pre-cee 
ferable  to  the  one  that  was  introduced  into  the  machine  ; 
the  cutting  part  of  it  was  to  have  been  made  in  seg* 
ments  of  iron  faced  with  steel  of  a  shape  that  would 
have  admitted  the  whole  length  of  their  faces  being 
struck  or  cut  with  teeth,  at  a  proper  angle!  similar  to 
those  of  a  coarse  struck  reaping  hook :  the  form  of 
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these  segment*  ate  represented  in  the  Fig.  at  x  x  x,  &c. 
there  were  small'  tongues  1 1 1,  &c.  to  be  formed  on  the 
'  cast  fron  part  of  the  cutter  circle  of  the  same  height 
with  the  thickness  of  the  cutter  segments,  and  which, 
with  the  screws  shown  in  the  figure,  would  have  effec- 
tually prevented  the  segments  being  forced  out  of  their 
places :  the  front  prongs  shown  in  this  figure  are  to  be 
supposed  as  those  of  tne  under  frame,  and  which  are 
there  placed  to  show  the  form  that  they  ought  to  have 
been  made  of,  so  that  this  circular  cutter  might  have 
cut  to  the  best  possible  advantage  against  each  prong. 
The  bottom  prongs  are  there  represented  as  covered 
with  those  of  the  rolled  iron  plate  circle,  as  described 
by  the  other  figures,  and  which  in  Fig.  1 1,  is  to  be  sup- 
posed to  extend  to  the  dotted  circle  a  b  c  d,  as  in  Figs. 
3.  and  5. 

All  the  figures  are  drawn  to  a  scale  of  twenty  inches 
to  the  inch,  except  Fig.  12.  which  is  drawn  on  a  larger 
scale,  on  purpose  the  better  to  show  how  the  collectors 
Fig.  3.  are  wrought.  In  Fig.  12.  lyst  represents  part  of 
the  drum,  and  abode  part  of  the  hoop  that  works  the 
tails  of  the  collectors ;  s  and  s  represent  two  of  the  eyed 
studs  that  are  fixed  into  the  upper  and  under  hoops 
that  strengthen  the  drum,  for  the  pivots  of  the  axes  of 
the  collectors  to  play  in.  t  and  t  two  of  the  longer 
studs  fixed  in  the  underhoop  of  the  drum,  for  the  hing- 
ed tails  x  and  t  to  play  in.  The  tail  z  is  represented 
as  moving  in  its  groove,  and  the  tail  v  travelling  in  its 
slit,  and  -which  is  just  about  being  directed  into  its 
groove  by  the  curved  piece  d,  when  at  the  same  time 
the  tail  z  will  enter  its  slit,  and  the  hook  of  the  collec- 
tor m  will  be  thrown  into  a  position  similar  to  that  of 
*.  And  again  the  tail  u  is  represented  as  moving  in  its 
groove,  and  the  tail  x  in  its  slit,  and  which  is  about  be- 
ing guided  into  its  groove  by  the  curved  piece  b ;  when 
at  the  same  time  the  tail  u  will  enter  its  slit,  and  the 
hook  of  the  collector  n  will  be  thrown  into  the  position 
of  m  in  the  figure.  Y  Fig.  12.  represents  one  of  se- 
veral thin  brushes  fixed  into  the  under  rim  of  the  drum, 
made  of  two  pieces  of  iron  ri vetted  together,  with  a 
range  of  bristles  between,  for  sweeping  forward  the 
root  end  of  the  Cut  corn,  and  keeping  that  part  of  the 
cover  plate  clean  swept. 

The  reaping  machine  here  described  differs  much 
from  all  those  attempts  that  the  writer  of  this  article 
had  any  knowledge  of,  not  only  in  the  construction  of 
its  different  parts,  but  also  in  the  nature  and  form  of 
its  cutters  and  front  prongs,  as  likewise  in  the  method 
of  working  the  machine  itself. 

With  regard  to  the  cutters,  a  variety  of  experiments 
were  made  with  cutters  of  different  forms,  as  also  in 
the  manner  of  applying  them,  when  it  was  ascertained 
that  the  draw  cut  of  a  common  reaping  hook  was  in- 
ferior to  none  for  cutting  corn,  besides  having  the  pro- 
perty of  seldom  requiring  sharpening,  as  is  manifest 
from  the  common  reaping  hook,  that  will  cut  for  a 
whole  harvest  without  requiring  sharpening.  But  to 
give  toothed  cutters  that  are  fixed  upon  a  revolving 
circle,  the  best  form  to  act  similar  to  a  draw  cut,  it  is' 
necessary  that  they  form  an  angle  of  forty-five  degrees 
*ith  the  diameter  of  the  revolving  circle  on  which  they 
are  fixed ;  but  from  the  variety  of  positions  that  cutters 
moving  circularly  present  themselves  to  the  corn  dur- 
ing every  revolution,  no  two  of  them  can  cut  the  corn 
to  the  same  advantage,  if  the  straight  prongs  that  have 
been  adopted  by  others  were  to  be  used ;  it  was  there- 
fore found  absolutely  necessary  to  form  that  part  of  the 
front  prongs  vgainst  which  the  cutters  cut  the  corn,  in' 
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lines  that  formed  with  the  cutters  the  angle  of  fcYfp-    Retiring 
five  degrees,  as  represented  in  the  figures.  Machine* 

With  regard  to  working  the  machine :  the  difficulty 
in  working  a  reaping  machine  arises  from  the  com  thai 
is  to  be  cut  standing  in  the  way  of  the  best  possible 
line  of  draught,  and  the  Necessity  of  yoking  the  horse1 
in  such  a  manner  that  he  shall  neither  tread  upon  the1 
cut  nor  uncut  corn.  Trials  were  made  on  different 
methods,  but  the  one  that  was  found  to  be  by  far  the 
most  suitable,  was  nearly  upon  the  principle  that  boats' 
on  canals  are  drawn  by  horses ;  the  boat  is  kept  in  the 
middle  of  the  canal  by  means  of  the  helm,  the  horse  is 
yoked  to  the  boat  by  means  of  long  traces,  and  walks 
at  the  distance  of  between  three  and  four  feet  from  the 
brink  of  the  canal.  To  apply  similar  principles  to  a 
reaping  machine,  handles  of  sufficient  length  were 
placed  behind  the  machine,  to  give' a  man  power  to 
keep  the  roller  wheels  upon  which  the  machine  moves 
at  right  angles  to  the  line  of  the  corn  to  be  cut,  go  as 
to  produce  an  effect  similar  to  that  of  the  helm  upon 
the  boat 

The  horse  was  yoked  with  traces  to  the  fore  cornet 
of  the  machine  next  to  the  stubble,  as  shown  by  Fig.  3, 
where  he  was  at  liberty  to  travel  without  treading 
either  upon  the  cut  or  uncut  corn,  and  exactly  in  a  liqe 
parallel  to  the  direct  course  of  that  point  of  the  machine 
to  which  he  was  yoked,  and  not,  as  in  the  case  of  the 
canal  boat,  at  several  feet  distance  from  the  parallel  of 
that  line,  which  shows  that  a  horse  can  be  yoked  in  a 
more  advantageous  line  of  draught  to  a  reaping  ma- 
chine than  to  that  of  a  canal  boat ;  besides,  the  left  hand 
roller  wheel  on  the  side  that  the  horse  draws  the  ma- 
chine, works  all  the  machinery  part,  and  therefore 
makes  it  no  way  difficult  for  the  man  at  the  handles  to 
keep  forward  the  right  hand  roller  wheel,  it  being  at 
liberty  to  turn  freely  upon  its  axis. 

As  to  the  smith  work  of  the  machine,  a  great  error 
was  committed  in  making  the  under  frame  part  that 
supported  the  whole  machinery  of  too  slender  a  bar  of 
malleable  iron,  and  which  had  to  be  formed  into  a  cir- 
cular ring  the  fiat  way ;  foi  by  the  great  number  of 
heats  that  it  received  in  the  blacksmith's  fire  before. he 
could  bring  it  nearly  to  a  circular  form,  he  reduced  it 
much  in  strength,  and  it  was  further  reduced  by  filing 
and  grinding  before  the  blacksmith  could  make  it  in- 
to a  truly  fiat  and  circular  ring ;  and  of  necessity  it 
had,  after  all,  to  be  pierced  with  a  number  of  holes  for 
the  pillars,  &c.  &c.  so  that  when  loaded  with  the  weight 
of  the  machine,  it  vibrated  much,  even  when  travelling 
along  a  smooth  even  surface.  A  similar  error  was  also  • 
committed  in  making  the  cutter  circle  of  too  thin  mal- 
leable iron,  for  which  reason  the  figures  of  these  parts' 
are  here  drawn  to  represent  cast  iron  circles,  as  all  the 
other  circles  of  the  machine  were.  With  respect  to  the1 
other  parts  of  the  machine,  they  acted  up  to  expecta- 
tion. 

The  only  uncut  corn  that  was  in  the  immediate  neigh- 
bourhood of  the  machine,  was  that  of  a  small  corner  of 
coarse  new. broken  up  lea  ground,  sown  for  the  first  time' 
with  oats,  of  about  thirty  yards  in  length. 

The  first  trial  of  the  machine  was  made  in  presence 
of  several  spectators,  on  the  side  of  the  plot  that  ap- 
peared to  have  the  evenest  surface,  when  the  machine4 
cut  and  collected,  in  a  very  neat  manner,  the  length  of 
the  plot,  not  leaving  behind  it  a  single  uncollected 
straw,  and  laid  down  the  cut  corn  into  a  regular  con- 
tinued swath,  nearly  at.  right  angles  to  the  line  that  the1 
horse  travelled  in. "  By  the  machine  cutting  in'  this 
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JUaping   manner  thirty  yards  in  length,  was  evidently  shown 
Jtfachlne.  the  practicability  of  making  a  machine  to  cut  a  much 
s**~rmmm'  greater  extent,  as  also  free  from  all  the  defects  here 
mentioned. 

.  The  next  trial  of  the  machine  was  discouraging  to 
those  that  could  make  no  allowance  for  the  slenderness 
of  the  bottom  frame,  which  ought  to  have  been  thrice 
the  strength  that  it  was  made  of. 

The  piece  of  ground  that  the  second  trial  was  made 
on,  was  much  more  uneven  than  we  were  aware  of; 
for  the  unrotten  rushy  sward  was  found  to  be  nearly  as 
the  plough  had  left  it,  the  horse  having  only  moved 
forward  for  a  short  way,  when  the  roller  wheels  sunk 
into  a  deep  unobserved  hollow,  and  the  exertions  of  the 
horse  made  the  bottom  part  of  the  frame  bend  so  much 
up,  as  caused  the  cutters  to  act  against  the  cover  plate 
with  such  force,  that  one  of  the  cutters  cut  an  inch  and 
a  quarter  into  it,  another  at  the  same  time  three-fourths 
of  an  inch,  and  a  third  nearly  half  an  inch,  which  was 
a  sufficient  proof  of  the  power  of  the  machine,  but,  at 
the  same  time,  more  than  a  sufficient  proof  of  the  weak- 
ness of  the  bottom  frame  part. 

Several  private  trials  were  afterwards  made  with  the 
machine,  but  it  is  unnecessary  to  give  any  other  re- 
port of  them,  than  that  the  great  defect  in  the  strength 
of  the  bottom  frame  part  was  manifest  in  them  all. 

2>  Affv  Gladstone's  Improved  Reaping  Machine. 

Mr.  Glad.  In  our  article  on  Agriculture,  we  have  given  a  full 
»tonc*s  Im-  description,  accompanied  by  a  drawing,  of  the  first 
pioved  reaping  machine,  invented  and  constructed  by  Mr. 
Jf1^."8  Gladstone,  an  ingenious  millwright  at  Castle  Douglas. 
jfac  me.     Tr  pUttmg  tnat  machine,  however,  to  actual  trial,  Mr. 

Gladstone  found,  that  as  the  teeth  for  gathering  the 
corn  were  on  the  upper  side  of  the  cutter,  they  never 
could  get  quit  of  the  cut  corn.  The  machine  cut  A 
yard's  lengtn  with  great  perfection,  but  the  corn  after 
this  stuck  in  the  teeth,  so  that  the  growing  corn  was 
shoved  forward,  and  the  cutter  went  over  the  top  of  it. 
He  was  therefore  led  to  remedy  this  evil,  by  the  con- 
struction which  we  shall  proceed  to  describe. 

This  reaping  machine  is  wrought  by  one  horse,  and 
Plate  is  represented  in  Plate  CCCCLXXIX.     Fig.  IS.  is  a 

ccccLxxrx.  view  from  the  side  of  the  machine  farthest  from  the 
growing  corn.  A  represents  the  shafts  for  the  horse 
like  those  of  a  common  cart,  B  a  diagonal  piece  of  wood 
as  shown  at  B  in  Fig.  ljj,  for  the  purpose  of  strengthen- 
ing the  frame.  G  is  the  wheel  carrying  the  one  side 
of  the  machine,  and  giving  motion  to  the  gatherer,  by 
means  of  a  pinion  working  into  a  wheel  fixed  on  the 
gatherer  at  H  on  Fig.  19,  at  M  in  Fig.  18.  K  is  a  block  of 
wood  or  bolster  for  supporting  the  axle  of  the  wheel  G, 
and  LLLL  is  the  gatherer  moving  roundthe  common  cen- 
tre N,  and  having  the  form  of  a  cylinder  of  thin  boards 
with  teeth  starting  out  from  holes  at  the  side  where 
the  corn  is  cut,  and  put  back  again  within  the  cylin- 
der as  at  Fig*  15,  P  is  a  small  wheel  carrying  the 
principal  part  of  the  machine,  with  segments  of  cast- 
iron  on  it  acting  on  the  pinion  on  the  socket  of  the  cut- 
ter, as  at  Fig.  14.  Q  represents  teeth  of  wood  forgathering 
up  the  straggled  com,  and  holding  it  or  preparing  it  for 
the  cutter,  as  at  Fig.19.  Fig.  14-.  isaview  of  the  cutter  by 
itself,  having  a  socket  of  cast-iron,  with  a  pinion  upon 
the  socket  about  two  inches  in  diameter,  to  take  into  the 
upright  bar,  Fig.  1 7, which  is  the  centre  bar,  and  is  acted 
upon  by  the  wheel  P,  whose  motion  is  obtained  from  the 
surface  of  the  ground  and  the  weight  of  the  machine. 
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The  cutter  has  four  iron  arms  screwed  into  the  last 
socket  at  the  top.  and  bent  as  at  RR,  on  purpate  totj. 
low  the  teeth  of  the  gatherer  to  pass  when  thrown  is 
by  the  circular  pin  of  wood,  as  at  Fig.  19,  and  the  cut- 
ters are  in  six  pieces  and  bolted  to  a  bar  of  iron  tt  SS, 
to  which  the  arms  are  bolted  likewise.  Fie.  15.it* 
view'  of  the  gatherer  by  itself,  only  the  circular  hart  to 
put  out  and  in  the  teeth  of  the  gatherer,  as  the  gatherer 
comes  round.  As  the  teeth  and  cross  on  the  top  are 
all  fixed  on  one  piece,  when  the  gatherer  comes  round 
the  end  of  the  cross  at  T  will  strike  the  circular  barV, 
and  by  that  means  send  out  the  teeth  to  catch  the  corn 
at  W,  and  the  other  pieces  of  circular  wood  at  X  will 
send  in  the  teeth  to  the  straight  of  the  cylinder,  and 
thus  drop  the  corn  without  scattering  any  of  it.  Tbk 
gatherer  is  made  of  two  slender  wooden  rings,  and  isco* 
yered  on  the  outside  with  thin  boards,  with  a  socket  of 
cast  or  malleable  iron  to  turn  on  the  bar  V.  The  cou 
ter  and  gatherer  are  both  fixed  on  the  same  bar.    Fig. 

1 6.  is  a  view  of  the  teeth  of  the  gatherer  by  itself.  Fig. 

17.  is  a  view  of  the  centre  bar*  the  top  part  of  which  is 
square  fitted  into  the  frame,  a  plate  of  iron  being  on 
the  under,  and  another  on  the  upper  side,  the  middle 
being  round  turned  and  smooth  for  the  cutter  and  ga- 
therer acting  upon  the  bottom  part  square  like  the  top, 
only  the  square  is  taken  from  the  round*  so  that  the 
sockets  may  go  on.  On  the  bottom  square  is  fitted  a 
piece  of  iron,  either  cast  or  malleable.  The  cast  iron  if 
no  doubt  cheaper ;  but  malleable  iron  is  better.  Its 
use  is  to  fix  the  teeth  for  gathering  the  com,  and 
likewise  for  the  centre  of  the  centre  wheel  for  carrying 
the  machine,  as  at  Pin  both  Fig.  18,  and  19.  Fig.  18. 11 
a  view  of  the  machine  behind,  showing  how  the  cutter 
and  gatherer  pass  one  another,  and  how  the  teeth  are 
fixed  that  gather  up  the  loose  corn.  Fig.  1 9.  is  a  vie* 
from  the  top  of  the  machine,  showing  the  framing  and 
top  of  the  gatherer,  part  of  the  cutter^  and  gathering 
teeth. 

When  the  machine  was  thus  constructed,  it  was  sob- 
jected  to  trial,  and  it  was  found  to  have  no  tendency  to 
choak,  but  kept  itself  clear,  and  laid  down  the  corn 
with  great  regularity.  The  teeth  in  the  gathering  cy- 
linder were  placed  rather  high,  so  that  the  corn  leant  a 
good  deal  from  them,  so  as  to  bring  the  lower  end  of  it 
round  first,  and  lay  it  at  an  angle  of  about  forty-five 
degrees,  whereas  it  would  have  been  better  if  it  bad 
been  laid  right  across.  This  could  easily  have  been 
accomplished  by  drawing  the  machine  right  against  the 
corn.  The  sharpening  apparatus  is  not  given  in  this 
machine,  because  it  has  already  been  introduced  into 
the  machine  described  under  our  article  Agriculture. 

Mr.  Gladstone  has  likewise  constructed  a  machine 
for  reaping  beans,  which  has  been  actually  used,  and 
which  cut  down  in  great  perfection,  four  acres  in  a  day, 
with  one  man  and  one  horse.  The  beans  were  after- 
wards to  be  gathered  into  sheaves  and  bound  up,  but 
we  believe  Mr.  Gladstone  afterwards  made  similar  ins- 
chines,  in  which  the  man  guided  the  machine,  and  ei- 
ther gathered  the  beans,  or  made  the  machine  gather 
them  at  the  same  time. 

REAUMUR,  Rene-Antoine  Ferchault, 'an  emi- 
nent French  naturalist,  was  born  at  Rochelle  in  1683. 
He  was  educated  for  the  bar,  but  being  particularly 
fond  of  mathematics,  natural  history  and  physics,  he 
went  to  Paris  in  1703,  where  he  distinguished  himself 
so  highly,  that  he  was  elected  a  member  of  the  Aca- 
demy of  Sciences  in  1 708.  The  Memoirs  of  this  learn- 
ed body  from  1709  to  1763,  contain  nearly  *  hundred 
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memoir*  on  vinous  useful  and  important  subjects 
written  by  our  author.  The  improvement  of  the  ma- 
nufactures of  France  was  a  constant  object  of  his  at- 
tention, and  he  made  many  important  discoveries  re- 
specting the  conversion  of  soft  iron  into  steel,  and  the 
softening  of  cast  iron  so  as  to  make  the  cast  as  fine 
u  in  wrought  iron.  These  labours  were  rewarded  by 
the  Duke  of  Orleans,  the  regent  of  the  kingdom,  who 
give  him  a  pension  of  12,000  livres,  or  about  £500 
sterling ;  but  he  refused  to  accept  of  it  unless  it  was 
granted  in  name  of  the  Academy,  and  continued  tp 
that  body  after  his  death.  An  account  of  these  in- 
vestigations he  published  in  1722,  in  a  work  entitled, 
L'Art  de  Convertir  le  fer  Forge  en  Acier,  et  L' Art 
(CAdoucir  U  Fer  Fondu.  Reaumur  also  introduced  into 
Prance  the  manufacture  of  tinned  plates,  and  he  made 
many  experiments  on  the  manufacture  of  porcelain, 
which  contributed  greatly  to  the  advancement  of  that 
art  in  France. 

Our  author  made  numerous  experiments  on  the  me- 
thod practised  in  Egypt  of  hatching  chickens  by  arti- 
ficial  heat,  of  which  he  has  given  an  account  in  a  work 
published  in  1752,  in  2  vols,  under  the  title  of  V  Art 
de  Faire  Eclorc,  et  ctEiever  en  Toute  Saltan  dct  Otseaux 
Dmctlique*.  Of  the  methods  described  in  this  work, 
we  have  already  given  some  account  in  our  article 
Hatching,  Vol.  X.  p.  358,  659. 

In  natural  history*  our  author  is  chiefly  celebrat- 
ed for  his  entomological  writings.  Besides  rriany 
papers  on  that  subject,  printed  among  the  Memoirs 
of  the  Academy  of  Sciences,  he  published  an  elabo- 
rate work,  entitled  Mimoirts  pour  servir  a  Hutoirc 
Naturelk  des  Insectes,  in  6  vols.  4to;  the  first  of  which 
was  published  at  Paris  in  1734,  and  the  other  five  be- 
tween that  year  and  1742.  This  work  contained  many 
original  observations,  made  with  the  greatest  care,  on 
the  physiology  of  insects  of  all  kinds.  Reaumur  like- 
wise made  many  curious  experiments  on  the  digestive 
powers  of  the  stomach  in  graminivorous  and  carnivorous 
animals,  and  he  established  the  different  modes  of  ac- 
tion in  those  two  classes,  viz.  that  of  trituration  and 
solution. 

The  name  of  .Reaumur  has  been  rendered  popular  by 
his  method  of  graduating  the  thermometer.  He  always 
used  spirit  of  wine,  and  placed  the  freezing  point  at  0°, 
and  the  boiling  point  at  80°. 

Reaumur  was  a  man  of  excellent  private  character, 
correct  in  his  morals,  and  agreeable  and  amiable  in  his 
manners.  He  died  at  Bermondiere  in  the  Maine  from 
a  hurt  in  his  head,  received  from  a  fall  in  1767*  at  the 
•ge  of  seventy-five,  leaving  his  MSS.  and  his  cabinet 
or  natural  history  to  the  Academy  of  Sciences. 

RECREATIONS  Philosophical.  See  Scientific 
Recreations. 

RED  Sea,'  or  the  Arabian  Gulph.  See  Asia, 
Vol  II.  p.  548  ;  Egypt,  Vol.  VIII.  p.  393.  See  also 
Hodeida,  Vol-  XI.  p.  71 ;  Jidda,  Vol.  XI.  p.  753 ; 
Loheu,  Vol.  XIII.  p.  H9;  and  Mocha,  Vol.  XIV. 
P»  590. 

REDRUTH,  a  market  town  of  England,  in  the 
county  of  Cornwall,  is  situated  in  a  bleak  exposure,  .on 
the  road  from  Launcestovrn  to  the  Land's  End.  It  con- 
sista  of  one  long  street,  occupying  the  declivity  of  an  emi- 
nence in  the  centre  of  the  mining  district.  The  parish 
church,  about  half  a  mile  from  the  town,  and  erected  in 
1770,  is  a  neat  building,  consisting  of  a  nave,  with  a  hat 
ceiling,  supported  by  pillars.  There  are  also  meeting- 
houses  for  the  Quakers,  Anabaptists,  and  Methodists. 
In  1807,  a  large  school-house  waa  built  by  subscript 
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tion ;  but  as  the  subscriptions  have  been  discontinued;  BeJUrion 
it  is  used  by  the  master  on  his  own  account.    A  Sun-         jl  ^J 
day  School  for  200  boys  and  girls  is  taught  gratis,'  ^<dj  _: 
This  town  is  supported  entirely  by  the  mines  in  the    ~  T 
neighbourhood,  the  principal  of  which  are  the  Gwen- 
nap  Mines,  which  lie  to  the  south-east  of  Redruth,  in 
apart  of  the  country  where  the  tin  and  copper  lodes 
intersect  each  other. 

Redruth  is  a  place  of  great  antiquity,  and  is  a  cor- 
ruption of  Dre-Droitb,  or  Druid's  Town.  About  a 
nu'le  and  a  half  to  the  west  of  the  town  is  Carn-breh- 
hill,  which  is  thought  to  have  been  the  centre  of  Druid? 
ical  worship  in  the  county.  On  its  summit  is  a  circular 
fortification,  called  the  Old  Castle,  which  seems  to  have 
been  once  surrounded  with  a  strong  wall.  The  popu- 
lation of  the  parish  in  1811  was  5903,  and  in  1821, 
6607.    See  the  Beauties  of  England  and  Wales,  vol.  ii. 

REFLEXION.  See  6*tics,  Vol.  XV.  p.  426,  533; 
623. 

REFORMATION.  See  Ecclesiastical  History* 
Vol.  VIII.  p.  317. 

REFRACTION,  See  Optics,  Vol.  XV.  p.  499, 
522. 

REFRACTION,  Doublb.  See  Optics,  Vol.  XV. 
p.  571. 

REFRACTIVE  Powers,  Table  op.  See  Optics, 
Vol.  XV.  p.  501. 

REFRANGIBILITY  of  Light.  See  Optics, 
Vol.  XV.  p.  535. 

REGGIO,  the  Rhegion  of  the  Greeks,  and  the  Re- 
gium  Juui  of  the  Romans,  is  a  considerable  town  of 
Naples,  and  the  capital  of  Calabria  Ultra.  It  is  situated 
upon  a  hill  on  the  straits  of  Messina,  in  a  delightful 
country,,  abounding  in  oranges,  citrons,  mulberries, 
vines,  and  palm  trees.  The  town  is  tolerably  wetl 
built,  many  of  the  houses  being  composed  of  the  rer 
mains  of  ancient  buildings.  It  has  a  cathedral,  eleven 
churches,  seven  convents,  and  two  colleges.  The  ilk- 
habitants  manufacture  stockings,  gloves,  and  waistcoats 
of  thread  or  silk.  The  silk  is  partly  raised  in  the  vici- 
nity, from  the  silk  worm,  and  a  substance  like  it  is 
procured  from  the  shell-fish  called  the  Pinna  marina. 
Wax,  oil,  and  fruit,  are  exported,  from  the  place.  Po- 
pulation about  17,000.  East  Long.  16°  53',  North 
Lat.  38°,  6'. 

REGIMEN.    See  Aliments,  VoL  I.  p.  511. 

RE  ID,  Thomas,  D.D.  a  celebrated  Scotch  metaphy- 
sician, was  born  at  Strachan,  in  the  county  of  Kincar- 
dine, in  April  1710.  His  father,  Lewis  Reid,  was  minis- 
.  ter  of  that  parish;  and  his  mother,  who  was  the  daugh- 
ter of  Mr.  Gregory  of  Kinnairdie,  in  Banffshire,  was 
the  sister  of  David,  James,  and  Charles  Gregory,  who 
were  at  the  same  time  professors  at  Oxford,  Edinburgh, 
and  St.  Andrews.     After  receiving  the  elements  of 

*  education  at  the  parish  school  of  Kincardine,  he  was 
sent  to  a  classical  school  in  Aberdeen,  and,  at  the  age 
of  thirteen,  he  was  entered  a  student  of  Mariscbal  Col- 
lege. 

After  studying  theology,  and  taking  his  degree  of 
master  of  arts,  he  was  appointed  to  the  office  of  libra- 
rian to  the.  college,  and  in  that  situation  he  formed  an 
intimate  acquaintance  with  Mr.  John  Stewart,  after- 
wards Professor  of  Mathematics  in  Marischal  College.. 
In  the  year  1736,  Mr.  Reid  resigned  the  office  of  libra- 
rian, and  accompanied  Mr.  Stewart  in  a  tour  through 
England,  during  which  they  visited  London,  Oxford, 
and  Cambridge,  and  became  acquainted  with  many 
.  gentlemen  01  the  first  distinction  in  literature  and 

•  science.    In.  the  metropolis,  his  connexion  with  yr. 
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fcaW,  Dr.  David  Gregory  obtained  him  easy  access  to  the  house  on  the  principles  of  common  sense.    The  object  of  this  4 

'  df  Martin  Folkes,  the  President  of  the  Royal  Society,  work,  which  appeared  in  1764,  was  to  refute  die  ops-  * 

where  he  met  with  many  eminent  individuals.  At  Cam-  nions  of  Locke  and  Hartley  respecting  the  connexion 

bridge  he  became  acquainted  with  Dr.  Bentley,  and  Which  they  supposed'to  exist  between  the  phenomena, 

he  had  frequent  communications  with  Saunderson,  the  powers,  and  operations  of  the  mind,  and  to  found  bo- 

blind  Mathematician.  ^  man  knowledge  on  a  system  of  instinctive  principle* 

Our  author  had  scarcely  returned  from  this  interest-  The  opinion  which  was  entertained  of  this  work  wis 

ing  tour,  when  the  King's  College  of  Aberdeen  pre-  in  the  highest  degree  favourable,  and  even  among  tboe 

sented  him,  in  1737,  to  the  church  of  New  Macnar.  who  were  most  inclined  to  dissent  from  its  canons.  Ha 

His  ordination  to  this  charge,  however,  was  attended  fellow  professors  favoured  him,  on  the  occasion,  with 

with  very  unpleasant  circumstances.    On  account  of  the  degree  of  doctor  in  divinity,  and  he  was  invited  by 

the  hostility  which  then  prevailed  against  the  law  of  the  professors  of  the  university  of  Glasgow  to  fill  the 

patronage,  his  admission  met  with  the  most  violent  op-  vacant  chair  of  moral  philosophy.     Mr.  Hume,  to 

position,  and  he  was  even  personally  exposed  to  danger,  whom  the  Inquiry  was  sent,  appears  to  have  ea* 

These  irritated  feelings  were  soon  subdued.   Hisexem-  tertained,  or  rather  to  have  expressed,  different  opi- 

plary  discharge  of  the  duties  of  a  Christian  pastor,  his  nions  of  its  merit.     In  a  letter  to  the  Rev.  Dr.  Hngfc 

active  benevolence,  and  his  forbearing  and  conciliatory  Blair,  not  written  with  his  usual  good  taste,  he  renurb, 

temper,  subdued  the  temporary  prejudices  of  his  peo-  "  I  wish  that  the  parsons  would  confine  themselves  to 

pie,  and  united  him  to  his  parish  by  those  ties  which  their  old  occupation  of  worrying  one  another,  and  leave 

it  is  painful  to  see  so  often  severed.     This  mutual  at-  philosophers  to  argue  with  temper,  moderation,  and 

tachment  between  him  and  his  parishioners  was  greatly  good  manners/9   Whereas,  in  a  letter  to  Dr.  Reidhim- 

strengthened  by  his  marriage,  in  1740,  to  his  cousin  self,  he  observes,  u  By  Dr.  Blair's  means  I  have  been 

Elizabeth,  (daughter  of  Dr.  George  Reid,  physician  in  favoured  with  the  perusal  of  your  performance,  which 

London,)  whose  Kindness  and  active  charity  to  the  sick  I  have  read  with  great  pleasure  and  attention.   It  b 

and  the  poor  were  long  held  in  affectionate  remem*  certainly  very  rare  that  a  piece  so  deeply  philosophical 

brance.  is  wrote  with  so  much  spirit,  and  affords  so  much  en- 

Although  Mr.  Reid  had,  during  his  philosophical  tertainment  to  the  reader ;  though  1  must  still  regret 

and  theological  studies  at  the  university,  begun  that  the  disadvantages  under  which  I  read  it,  as  I  never 

train  of  metaphysical  inquiries  in  which  he  afterwards  had  the  whole  performance  at  once  before  me,  and 

acquired  such  distinguished  eminence,  yet  it  was  in  could  not  be  able  fully  to  compare  one  part  with  ino» 

the  peaceful  seclusion  of  a  clerical  life  that  he  found  ther.    To  this  reason  chiefly  I  ascribe  some  obscuritia 

leisure  to  devote  to  these  abstract  pursuits  the  whole  which,  in-  spite  of  your  short  analysts  or  abstract!  still 

vigour  of  his  faculties.    The  recreations  of  gardening  seem  to  hang  over  your  system.    For  I  must  doyoa 

and  of  botany  seemed  to  relieve  his  mind  from  the  in-  the  justice  to  own,  that  when  I  enter  into  your  idea, 

tensity  of  its  application,  and  It  was  by  a  judicious  no  man  appears  to  express  himself  with  greater  nera> 

combination  of  deep  study  with  superficial  amusements,  cuity  than  you  do ;  a  talent  which,  above  all  othen,  h 

that  he  was  able  to  pursue,  without  interruption,  those  requisite  in  that  species  of  literature  which  yoo  ban 

trains  of  abstract  thought  which  Were  necessary  in  cultivated.    As  I  was  desirous  to  be  of  some  a*  to 

studying  the  laws  of  ^external  perception,  and  those  you,  I  kept  a  watchful  eye  all  alongover  your  style  ;bnt 

principles  which  constitute  the  basis  of  human:  know-  it  is  really  so  correct,  and  so  good  English,  that  I  tod 

ledge.  not  any  thing  worth  the  remarking.   There  is  only  eft 

In  the  year  1744,  Mr.  Reid  published,  in  the  Philo-  passage  in  this  chapter  where  you  make  use  of  the 

gophical  Transactions  of  that  year,  his  Essay  on  Quan-  phrase  hinder  to  do,  instead  of  hinder  from  doing,  which 

......    .*»     — ...         ~*.  ....     j.      *. ........  — .     *,     ..  .  •    .«       ""*  the  passage 

nnexcep- 

could  n> 

airy  into  the  Origin  of  oar  Idea*  of Beauty  and  Virtue,  mark  so  small  a  blemish," 

)r.  Reid's  essay  met  with  general  admiration,  and  de-        The  invitation  which  our  author  received  from  Gto* 

serves  to  be  perused  by  those  who  are  disposed  to  em-  gow  was  too  flattering  to  be  refused.    Though  nvco 

ploy  mathematics  in  inquiries  which  afford  no  data  for  attached  to  his  colleagues  in  Aberdeen,  yet  the  prosprt 

their  application.  of  enjoying  the  society  of  Black,  Simson,  Leechmtft 

The  reputation  which  Mr.  Reid  acquired  by  this  es~  the  two  Wilsons,  and  Millar,  and  other  advantages 

aay,  and  th*  high  attainments  which  his  friends  knew  which  a  chair  in  that  university  presented,  indacedfiin 

lie  had  made  in  ethical  inquiries,  induced  die  profes-  to  accept  of  the  appointment, 
aors  6f  King's  College,  Aberdeen,  to  appoint  him  to  the        In  the  year  1?7S,  Dr.  Reid  published,  fa  the  third 

chair  of  motal  philosophy,  which  had  become*  vacant  volume  of  Lord  Karnes'  Sketches  of  the  History  of  Af**> 

in  175*.    The  plan  of  his  course  comprehended  mathe-  in  the  form  of  an  appendix,  "  A  Brief  Account  of  Am- 

matics,  physics,  logic  and  ethics ;  and  for  tracing  these  totle's  Logic,  with  Remarks  by  Dr.  Reid,'9  which  h» 

Various  branches  of  knowledge,  no  man  was  better  qua-  been  deemed,  by  very  competent  judges,  an  admlrshk 

lifted  than  Mr.  Reid*  and  perspicuous  analysis  of  the  Aristotelian  phiKwopbj- 

Mr.  Hume*  Treatise  on  Human  Nature,  which  ap-  w  In  attempting,"  he  himself  remarks,  ••to  give  *«* 

peered  hi  173&  had  attracted  the  particular  notice  of  account  of  the  analytics  and  of  the  topics  of  Arntotfc 

Mr.  Reid.    From  a  superficial  view  of  the  subject*  he  ingenuity  (ingenuousness)  obliges  me  to  confts,  &tt 

was  disposed  at  first  to  admit  the  principles  of  Mr.  though  I  have  often  proposed  to  read  the  whale  with 

Hume's  reasoning;  but  when  a  more  minute  inquiry  care,  and  to  understand,  what  is  intelligible,  yets? 

had  displayed  to  him  the  consequences  of  these  views,  courage  and  patience  always  failed  before  I  had  dog 

he  was  led  to  suspect  their  accuracy,  and  ultimately  to  Why  should  I  throw  away  so  much  time  and  psfanu 

renounce  them  as  unrounded.    In  this  way  our  author  attention  upon  a  thing  of  so  little  use  ?•   If  I  hid  fired 

Was  led  to  compose  An  Inymry  into  the  Burnm  Mind  in  those  ages  when  a  knowledge  of  Aristotle's  0/go* 
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ititled  a  man  to  the  highest  rank  in  philosophy,  tui- 
tion might  hare  induced  me  to  employ  upon  it  some 
ears  of  painful  studv,  axtd  less  I  conceive  would  not 
e  sufficient^  Such  reflexions  as  these  always  got  the  bet- 
tr  of  my  resolution  when  the  ardour  first  began  to  cool. 
ill  I  can  say  is,  that  I  have  read  some  part  of  the  drf« 
gent  books  with  care,  some  slightly,  and  some  per- 
tps  not  at  all.  I  have  glanced  over  the  whole  often  ; 
ad  when  any  tiling  attracted  my  attention,  I  have  dip* 
ed  into  it  till  my  appetite  was  satisfied*" 

The  approach  of  age  and  of  its  attendant  infirmities, 
iducsd  Dr.  Reid  to  withdraw  from  the  duties  of  a 
ubtic  lecturer  in  the  year  1781,  when  he  had  passed 
U  seventieth  year.  He  was  the  more  inclined  to  take 
lis  step,  as  he  had  only  a  few  years  to  count  upon  for 
onpleting  his  great  work  on  the  Human  Mind,  in 
rbich  he  had  made*  considerable  progress.  He  accord* 
sgly  devoted  all  his  time  to  this  task,  and,  in  1785, 
ie  was  enabled  to  publish  his  Essays  on  the  Intellectual 
Vomers  of  Man,  which  were  followed  in  1788,  with  his 
Zuays  on  the  Active  Powers  of  Man. 

Hi? ing  thus  been  permitted  to  complete  his  great 
fork,  our  author  now  devoted  a  greater  portion  of  his 
ime  to  general  science.  He  took  a  deep  interest  Hi 
he  discoveries  of  modem  chemistry,  to  which  the  la* 
K>urs  of  his  friend  and  colleague  Dr.  Black  bad  so  ee- 
KMiaUy  contributed;  and  he  even  diligently  studied 
the  new  nomenclature  of  Lavoisier,  and  the  new  the- 
ories on  which  it  was  founded.  Several  short  essays, 
on  subjects  which  had-  interested  him,  he  read  from 
foe  to  time  to  a  philosophical  society  at  Glasgow,  of 
efaich  he  was  a  member ;  and  the  last  of  these,  which 
ins  written  in  his  86th  year,,  was  communicated  to 
the  society  only  a  short  time  before  his  death. 

In  the  summer  of  1796,  be  spent  some  weeks  with 
bis  friends  in  Edinburgh ;  but  about  the  end  of  Sep- 
tember, soon* after  his  return  to  Glasgow,  he  experien- 
ced .sharp  attack  of  a  violent  disease,  which,  aggravat- 
ed by  repeated  strokes  of  palsy,  put  an  end  to  his  long 
md  venerable  life  on  the  7th  October,  in  the  87th  year 
of  his  age. 

Along  with  a  sound  and  vigorous  mind,  nature  had 
conferred  on  Dr.  Reid  a  strong  and  healthy  constitu- 
tion, and  a  powerful  and  muscular  frame.  Tempe- 
rance and  regular  exercise  protected  him  against  the 
disorders  incident  to  a  sedentary  life,  and  the  serenity 
of  his  temper  conspired  with  these  bodily  qualities  to 
prolong  his  life  beyond  its  ordinary  limits. 

In  bis  moral  character,  Dr.  Reid  was  inflexibly  up- 
right, deeply  attached  to  truth,  and  possessed  of  a  tho- 
rough mastery  over  his  passions.  In  his  disposition 
He  wis  peculiarly  gentle  aud  modest;  and  he  had  ac- 
quired that  true  humility  which  profound  knowledge 
*nd  Christian  hope  never  fail  to  impress  upon  our  na- 
ture. 

As  a  lecturer,  Dr.  Reid  was  in  no  respect  distin- 
guished by  any  attractions  either  of  elocution  or  of 
manner.  The  simplicity  and  perspicuity  of  his  style 
corresponded  with  the  dignity  and  gravity  of  his  de- 
meanour; and  in  bis  latter  days,  the  proper  respect 
with  which  his  lectures  were  always  listened  to,  rose 
to  that  high  veneration  which  is  ever  paid  to  old  age, 

when  clothed  with  the  attributes  of  wisdom  and  of  vir- 
tue. 

,  The  philosophy  of  Dr.  Reid,  though  it  still  flourishes 
in  Scotland,  hss  never  yet  made  its  way  into  the  sis- 
to kingdom;  and  the  two  countries  are  as  much  di- 
vided in  their  metaphysical  faith,  as  they  formerly  were 
m  questions  of  national  policy*    The  peculiar  doctrines 


of  Dr.  Reid  have,  with  some  exceptions,  been  maintain-  Hajtiai Ut 
ed  by  his  friend  and  biographer  Mr.  Dugald  Stewart,         ft 
who  has  illustrated  them  with  bis  usual  ingenuity  and  B*mhf*odt' 
eloquence.  v i 

For  farther  information  respecting  the  life  and  writ- 
ings of  Dr.  Reid,  we  must  refer  our  readers  to  Mr. 
Stewart's  interesting  account  of  bis  life  and  writings. 

In  our  articles  Logic,  Vol.  XIII,  Mktaphysics, 
Vol.  XIV,  and  Moral  Philosophy,  Vol.  XIV,  our 
readers  will  find  much  information  respecting  the  phi* 
losopby  of  Dr.  Reid. 

REIKIAV1K.  See  Iceland,  Vol.  XI.  p.  6*7,  &*. 
&c.  and  the  works  quoted  under  that  article. 

RELIGION.  See  Chbistjanitt,  Mbtaphyqics, 
Moral  Philosophy,  and  Theology. 

REMBRANDT, Van  Ryn,  a  celebrated  Dutch  pain- 
ter, was  barn  at  a  village  near  L«yden,  in  the  year 
1605.  His  real  name  was  Gerretas ;  but  he  took  the 
name  of  Ryn  from  a  village  on  the  Rhine,  in  which  he 
resided  in  early  life. 

Rembrandt  received  his  first  instructions  in  painting 
•  from  Zwanenburg,  and  afterwards  studied  under  Pe- 
ter Lastman  and  Jacob  Pines,  from  the  last  of  whom 
ha  is  thought  to  have  derived  his  passion  far  powerful 
contrasts  of  lights  and  shadows. 

The  talents  of  Rembrandt  were  first  noticed  by  m 
connoisseur  at  the  Hague,  to  whom  he  had  brought 
a-  picture  for  ssle.  Convinced  of  tjie  merit  of  the  pic- 
ture, he  gave  him  a  hundred  florins  for  it,  and  treated  • 
him  with  much  kindness.  This  incident  immediately 
extended  his  reputation,  and  he  soon  found  himself  in 
the  possession  of  full  employment.  The  pupils  whom  * 
he  received  into  hie  school,  paid  him.  a  hundred  florins 
a  year ;  and  he  often  sold  as  originals,  their  copies  of 
his  pictures,  after  having  given  them  a  few  touches  of 
his  own  pencil.  In  this  way,  and  by  the  sale  of  his 
etchings,  which  he  executed  with  great  facility,  he  ac- 
cumulated considerable  wealth ;  and  he  is  said,  after 
his  removal  to  Amsterdam,  to  have  been  in  the  receipt 
of  at  least  £500  florins  annually. 

The  execution  ef  his  picture  of  the  Woman  Taken 
in  Adultery,  in  the  collection  made  by  Mr.  Angerstejn, 
is  characterized  by  great  minuteness  and  patience  of 
touch ;  but  he  afterwards  used  his  pencil  with  more 
freedom,  and  even  used  the  stick,  the  pellet,  the  knife, 
or  his  finger,  to  produce  effects, which  though  unable  to  ■ 
bear  a  near  examination,  were  every  way  admirable  at 
the  proper  distance. 

Rembrandt  was  distinguished  by  many  singularities, 
and  latterly  by  a  great  degree  of  avarice,  which  he  dis- 
played in  ways  by  no  means  creditable. 

When  he  was  one  day  painting  a  whole  family  in  a  sin- 
gle picture,  be  received  notice  of  the  death  of  his  mon- 
key;  affected  by  the  loss  of  tfiat  animal,  he  forgot  his 
customers,  and  painted  the  monkey  along  with  them 
on  the  same  canvass.  He  is  said  to  have  tried  various ' 
schemes  for  obtaining  a  high  price  for  his  etchings. 
Sometimes  he  made  his  son  sell  them*  as  if  he  had 
stolen  them  from  his  father.  At. other  times  ho  ex- 
posed them  to  sale,  and  went  in  disguise  to  bid  for 
them.  Sometimes  he  threw  off  and  sold  unfinished 
proofs,  and  when  they  were  afterwards  finished, .  they 
appeared  as  fresh  plates ;  and  sometimes  he  created  a 
temporary  demand  for  them*  by  announcing  his  inten- 
tion of  leaving  Holland.  His  scholars,  to  whom  bis 
love  of  money  was  well  kpown,  once  painted  some 

Sieces  of  money  upon  cards,  which  tempted  I^emr 
randt  to  take  them  up. 
Among  bis  schoUrs,  Bohl  and  Eckhoud  seem  to 
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nidation  of  which  ii  about  80,000.  West  Long.  V  $&, 
North  Lat  48°  7'- 

RENNET.    See  Dairy,  Vol.  VII.  p.  550. 

RENNIE,  John,  a  celebrated  civil  engineer,  was 
the  youngest  son  of  a  respectable  farmer  at  Phan- 
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himself  recorded  the  valuable  awistsww  which  bid  hen  hi 
derived  from  his  friend  in  this  great  work.*  The  fine  ^ 
establishment  of  the  Albion  Mills,  completed  in  1786 
or  1787-9,  and  which  was  an  honour  to  our  country, 
was  abused  by  the  learned  as  well  as  l^j  the  ignorant 


tassie,  in  the  parish  of  Prestonkirk,  and  county  of    mob  of  the  day,  as  a  monopoly  injurious  to  the  pub. 


East  Lothian,  and  was  born  there  on  the  7th  June, 
1761.  He  had  the  misfortune  to  lose  his  father  at 
the  early  age  of  five,  but  his  education  was  carried  on 
at  the  parish  school  by  his  surviving  relatives.  The 
peculiar  talents  of  young  Rennie  seem  to  have  been 
called  forth  and  fostered  by  his  proximity  to  the  work- 
shop of  the  celebrated  mechanic,  Andrew  Meikle,  the 
inventor  or  improver  of  the  thrashing  machine,  and  jn 
his  frequent  visits  to  that  scene  of  mechanism,  he  was 
constantly  occupied  in  using,  and  perhaps  as  often  in 
abusing  the  toots  that  fell  in  his  way.  As  he  advanced 
in  years,  however,  he  began  to  imitate  at  home  the 
models  of  machinery  which  he  had  seen,  and  at  the 
early  age  of  ten  he  had  made  the  model  of  a  windmill, 


lie  good,  whereas,  it  cannot  be  doubted  that  they  gteit- 
ly  reduced  the  price  of  flour  while  they  continued  it 
work.  The  destruction  of  these  mills  in  1791  by  fa, 
which  was  certainly  the  result  of  design  ;  and  the  lw 
of  all  the  machinery  which  they  contained,  will  be 
ranked  among  those  disgraceful  outrages  against  indi- 
vidual property  which  have  cast  a  stain  upon  our  os* 
tional  character.  "  The  Albion  Mills,"  says  Mr.  Wat, 
(loc  cit.J  "  consisted  of  two  engines*  each  of  fifty 
horses  power,  and  twenty  pairs  of  millstones,  of  which, 
twelve  or  more  pairs,  with  the  requisite  machinery  for 
dressing  the  flour  and  for  other  purposes,  were  gene, 
rally  kept  at  work.  In  place  of  wooden  wheels,  alwin 
subject  to  frequent  derangement,  wheels  of  cast-ireo, 


a  steam  engine,  and  a  pile  engine,  the  last  of  which    with  the  teeth  truly  formed  and  finished,  and  properly 


is  said  to  exhibit  much  practical  dexterity. 

In  the  year  1773,  Rennie  left  the  school  at  Preston- 
kirk, in  consequence  of  some  misunderstanding  with 
the  schoolmaster,  whom  he  had  conceived  to  be  inca- 
pable of  advancing  him  in  his  studies ;  and  he  entered 
into  the  employment  of  Andrew  Meikle,  with  whom 
he  continued  till  1 775.    Finding,  however,  that  he  was 


proportioned  to  the  work,  were  here  employed,  and 
other  machinery  which  used  to  be  made  of  wood,  was 
made  of  cast-iron  in  improved  forms ;  and  I  believe 
the  work  executed  here  may  be  saicl  to  form  the  coo* 
menoement  of  that  system  of  mill  work  which  has  prof. 
ed  so  useful  to  this  country* 

In  the  construction  of  that  millwork  and  machinery, 


still  far  behind  in  his  education,  he  went  to  Dunbar  to    Bolton  and  Watt  derived  most  valuable  assistance  from 


study  mathematics  under  Mr.  Gibson,  and  in  1777  he 
returned  to  work  with  Mr.  Meikle,  with  considerable 
addition  to  his  former  stock  of  knowledge. 

Mr.  Gibson  having,  about  this  time,  been  elected 
Master  of  the  Academy  of  Perth,  recommended  Ren- 
nie as  his  successor  at- Dunbar;  but  though  he  taught 
the  school  for  some  weeks,  to  obrjge  his  friend,  he 
never  thought  of  continuing  it  as  a  profession ;  and  he 
accordingly  renewed  his  mechanical  labours  under  Mr. 
Meikle,  employing  his  leisure  hours  in  modelling  and 
drawing  machinery.  Before  he  had  reached  the  age 
of  eighteen,  he  had  erected  two  or  three  corn  mills  in 
his  native  parish ;  but  the  first  undertaking  which  he 
executed  on  his  own  account  was  the  rebuilding  of  the 
flour  mills  at  Invergowrie  near  Dundee. 

By  zealously  prosecuting  his  professional  labours  in 
summer,  he  was  enabled  to  visit  Edinburgh  in  the 
winter  season,  when  he  attended  the  lectures  of  Dr. 
Robison  on  Natural  Philosophy,  and  those  of  Dr. 
Black  on  Chemistry,  and  thus  to  fit  himself  for  the  pro* 
fession  of  a  civil  engineer,  to  which  he  seems  now  to 
have  aspired.  Dr.  Robison  recommended  him  %o 
Messrs.  Bolton  and  Watt  at  Soho,  and  on  his  way  to 
that  place,  he  examined  the  aqueduct  bridge  at  Lan- 
caster, the  docks  at  Liverpool,  and  the  interesting 
works  on  the  Bridgewater  canal.    After  remaining 


that  able  mechanician  and  engineer  Mr.  John  Rennie, 
then  just  entering  into  business,  who  assisted  in  plans* 
ing  them,  and  under  whose  direction  they  were  exe- 
cuted. The  engines  and  millwork  were  contained 
in  a  commodious  and  elegant  building,  designed  and 
executed  under  the  direction  of  the  late  Mr*  Samid 

Wyatt/'f 

The  mechanism  of  the  Albion  Mills  introduced  Mr. 

Rennie  most  favourably  to  the  notice  of  the  public; 
and  he  soon  obtained  very  extensive  employment  m 
constructing  numerous  sugar  mills  for  the  West  India 
planters.  Mr.  Rennie  was  also  employed  to  construct 
the  machinery  of  the  powder  mill  at  Tunbridgt,  the 
flax  mill  of  Wandsworth,  the  rolling  and  triturating 
mills  of  the  Mint  in  London,  and  the  machinery  of  n- 
rious  breweries  and  distilleries. 

In  all  the  millwork  erected  by  Mr.  Rennie,  there  vu 
one  striking  improvement  which  he  mentioned  to  the 
writer  of  this  notice,  as  introduced  by  himself.  It  wjs 
formerly  usual  to  place  the  vertical  axis  of  the  running 
millstone  in  a  bush,  placed  in  the  middle  of  the  horizon* 
tal  bridgetree,  which  was  supported  only  at  its  two  ex- 
tremities. The  effect  of  this  was  that  the  bridgetree 
yielded  to  the  variations  of  pressure  arising  from  the 
greater  or  less  quantity  of  grain  which  was  admitted 
between  the  millstones,  which  was  conceived  to  be  as 
useful  effect.    Mr.  Rennie,  however,  made  the  brute- 


some  months  at  Soho,  Mr.  Rennie  made  a  tour  through 

the  manufacturing  districts  of  Yorkshire,  and  then    tree  perfectly  immoveable,  and  thus  freed  the  macsi- 

settled  in  London*  nery  from  that  irregular  pipy  which  sooner  or  Ister 

The  erection  of  the  Albion  Mills  in  London  about    proves  fatal  to  every  kind  of  mechanism, 
this  time  may  be  considered  as  an  epoch  m  the  history      *  Mr.  Rennie  was  no  less  celebrated  in  theaxcoitedo- 
of  the  great  practical  establishments  of  Britain.  Messrs.    ral  than  he  was  in  the  mechanical  branch  of  hisprofo- 
Bolton  and  Watt,  and  Mr.  Wyatt,  who  planned  this 
scheme,   and  were   the  principal  proprietors   of  it, 
had  the  millwork  and  machinery  executed  and  put  up 
under  the  direction  of  Mr.  Rennie ;  and  Mr.  Watt  has 


sion.  We  are  not  correctly  acquainted  with  the  pre- 
cise share  which  Mr.  Rennie  j^  m  |fae  design  of  the 
aqueduct  bridge  over  the  Lune  at  Lancaster,  ▼h** 
has  been  ascribed  to  him;  but  the  stone  bridges  of  Keltf, 


•  Robim'g  El*»^u  of  Mechanic*  Phifao^  Note. 

t  Mr.  Watt,  in  the  work  juit  quoted,  aaa  engnweu  one  of  the  Albion  Mill  engines*  which  wsa  a  deobls  oae,  with  tat  9*** 
machinery  which  it  put  in  motion. 
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{.  bmk,  Musselburgh,  Ifewton  Stewart,  Boston,  and  Kennet  and  Avon,  the  Portsmouth,  the  Birmingham,   Beimie, 

*  New  Galloway,  testify  sufficiently  his  judgment  And  and  the  Worcester,}  &c.  &c 
uste  in  the  art  of  bridge  building.  The  first  of  these  Besides  the  West  India  docks  already  described  in 
bridges,  which  was  completed  between  1 799  and  1 80S,  our  account  of  the  Metropolis,  (see  the  article  London, 
is  thrown  over  the  Tweed,  immediately  below  its  junc-  Vol.  XIII.  p.  168.)  Mr.  Rennie  is  said  to  have  planned 
tfcm  with  the  Tiviot,  and  consists  of  a  level  roadway  the  docks  at  Hull,  Greenock,  Leith,  Liverpool,  and 
resting  on  five  elliptical  arches,  each  of  which  has  a  Dublin ;  together  with  the  harbours  of  Berwick,  Dun* 
span  of  seventy-three  feet,  and  a  rise  of  twenty-one  leery,  Holyhead,  Howth,  Newhaven,  Queensferry,. 
feet  Its  character '  is  peculiarly  suited  to  the  fine  &c.  In  addition  to  these  naval  works,  he  planned 
scenery  which  surrounds  it,  and  it  is  perhaps  one  of  the  various  important  improvements  on  hie  Majesty's  dock* 
most  beautiful  specimens  of  the  art  which  is  to  be  seen,  yards  at  Portsmouth,  Plymouth,  Chatham,  and  Sheer- 
The  writer  of  this  article,  when  he  first  had  the  plea-  nesa,  and  the  new  naval  arsenal  at  Pembroke  was  cmv 
sure  of  being  introduced  to  Mr.  Rennie,  stated  to  him  structed  from  his  designs.  He  made  a  design  also 
this  high  opinion  of  the  superiority  of  Kelso  bridge,  of  a  new  naval  arsenal  at  North-fleet  on  the  Thames,. 
without  being  aware  that  it  had  been  designed  by  him-  but  the  sum  of  eight  millions  was  considered  by  go- 
self.  Mr.  Ramie  was  highly  gratified  by  this  honest  vernment  as  too  great  a*sum  to  be  expended  on  the 
testimony  to  his  talents,  and  the  more  so,  as  he  con-  undertaking. 

sidered  the  design  of  Kelso  bridge  as  one  of  the  very  The  greatest  of  all  Mr.  Ronnie's  naval  works,  how-. 

Jbest  which  be  ever  made.  ever,  is   undoubtedly  the   Breakwater  at  Plymouth, 

We  may  here  mention  a*  anecdote  respecting  the  of  which  we  have  already  given  a  very  full  descrip- 

bridge  of  Musselburgh,  with  which  Mr.  Rennie  him-  tion.j 

self  was  much  entertained.    When  he  was  taking  that  In  concluding  this  list  of  Mr.  RenmVs  labour*, 

work  off  the  hands  of  the  contractor,  one  of  the  magi-  which  has  necessarily  become  a  meagre  one,  in  come- 

strates  who  was  present  took  an  opportunity  of  asking  quence  of  our  having  given  accounts  of  them  ha  other 

a  country  ason  who  was  passing  at  the  time  with  hie  parts  of  our  work,  we  must  not  omit  bis  drainage  ef 

-cart,  how  he  liked  the  new  bridge.     <<  Brig,"  replied  that  tract  of  marsh  lands  on  the  river  Trent,  Witham, 

the  man,  "  it's  nae  brig  ava ;  ye  neither  ken  whan  ye  New  Welland,  &c;  and  his  plan  for  draining  the  Beat* 

gang  en't  or  whan  ye  come  aft"*    The  old  bridge  ford  level*  which  baa  been  partly  carried  into  execn- 

has  a  very  precipitous  roadway,  and-  being  in  this  and  tion.. 

in  other  respects  the  very  counterpart  of  the  new  one*  These  various  public  concerns  are  said,  by  one  of 

the  homely  opinion  given  above  may  be  considered  as  Mr.  Rennie'a  biographers,  to  have  coat  little  leas  than 

sue  of  the  highest  compliments  that  could  have  been  isfty  millions  sterling,  nearly  twenty  millions  of  which, 

paid  to  the  engineer,  -were  spent  under  his  own  superintendence*. 

Mr.  Rennie's  eekbr ity  as  a  bridge  builder,  however,  Although  Mr.  Rennie  was  a  man  of  robust  figure,, 

must  always  be  attached  to  the  Waterloo  bridge  over  and  of  correaponding  strength  of  constitution,  yet,, 

the  Thames,  one  of  the  grandest  monuments  or  arch*,  during  some  of  the  last  years  of  his  life  he  had  been 

tectuml  skill,  and  of  British  enterprise.    This  stupe*,  afflicted  with  an  inflammation  of  the  liver.    The  dis- 

dous  work,  completed  in  1817,  has  not  altered  more  ease,  however,  began  to  assume  a  more  serious  form,. 

than  five  niches  from  a  straight  line  on  any  one  part  of  and  finally  cut  him  off,  on  the  16th  of  October,  1881,. 

it*    One  of  the  best  designs  of  Mr.  Rennie  was  that  in  the  60th  year  of  hie  age-    His  remains  were  inter- 

ef  a  stone  bridge  over  the  Thames,  on  the  site  of  the  red  in  St.  Pauls,  near  those  of  Sir  Christopher  Wren,  and 

potent  London  bridge.     It  was  selected  by  the  Com-  a  plain  granite  slab*  with  a  suitable  inscription,  was 

nuttce  as  the  best  of  at  least  thirty  plans,  and  is  to  be  laid  upon  his  tomb. 

"executed  in  Aberdeen  granite,  of  five  arches,  the  middle  Mr.  Rennie,  who  married  in  1 789,  and  survived  has 
sue  of  which  is  to  have  a  span  of  150  feet.  wife,.  !*&  behind  him  six  children.  The  eldest  of  these,. 
The  principal  iron  bridges  designed  and  constructed  Mr.  George  Rennie,  has  already  exhibited  very  great  ta- 
hy  Mr.  Routine,  are  a  small  one  over  the  Witham  at  lente  in  bis  father's  profession,  and  the  second  son,  John,. 
Barton,  which  has  been  engraven  in  our  article  Barnes,  promises  to  sustain  the  reputation  of  the  family. 
Vol  IV.  p.  489,  Plate  XCIV. ;  and  the  great  one  at  Ms.  Rennje  may  be  justly  ^considered  as  the  first  of 
Ssumwark,f  Which,  notwithstanding  the  various  pro-  that  school  ef  praduml  Engineers  which  has  been  esv 
nhecies  against  its  stability,  has  stood  unsffeoted  either  tabhshed  in  Great  Britain..  No  mistake  can  be  greater 
by  the  summer's  heat  or  the  winter's  cold.  Mr.  Ren*  than  to  suppose,  (as  has  been  genesaHy  stated,)  that 
ae  likewise  designed  another  of  tteee  arches,  of  ninety,  Mr.  Rennie  was  a  profound  soatbematicittn,  or  a  natural 
agbty,  and  seventy  feet  span,  for  the  river  Goomty  at  philosopher.  Had  he  been  either,,  he  would  never 
Ludoiow,  but  the  Ndbob  of  Oude  would  not  allow  it  nave  executed  those  great  works  which  have  given  ve- 
to be  erected,  after  it  was  sent  out  by  the  East  India  aown  to  his  own  name,  and  to  that  of  his  country. 
Company.  When  we  consider  the  vest  superiority  of  the  French 
In  those  public  works,  which  come  more  immediate-  engineers  to  our  own,  in  kkeorttical  acqmritnenU,  and 
•ly  under  the  profession  of  a  civil  engineer,  Mr.  Ronnie  their  inferiority  to  ours  impractical  knowledge  of  every 
had  still  more  experience,  and  has  been  equally  sue-  .kind,  we  cannot  avoid  drawing  the  conclusion,  that  it 
eettful.  is  from  experience  alone  that  those  resources  of  skill 
Among  the  eenals,lteexeeutieti  of  which  he  person-  and  judgment  are  to-  be  derived  which  nave  given 
illy  superintended,  have  been  enumerated  the  Lancas-  pre-eminence  to  aH  the  works  of  British  engineers.  Tim 
**  canal,  that  at  Aberdeen,  the  <5nmd  Western,  the  experience  of  foreign  countries  has  shown,  that  a  mere 

*  An  aoootrat  ef  Ah  bridge  ha  been  gton  mow  artide  LoxnoK,  Vol.  XIII.  page  1S3. 
t£tt  our  article  Lounoar,  VaL  XIII.  p.  1SS,  eat  ft. 

JHi.  Rennte'i  biographer,  whom  we  hate  feUevsd  ill  tab  enumeration,,  has  eased  the  Arttls*  ssssVbat  nasnsh 
Sea  our  artide  Flyhouxh  BasuxwaTsa,.  VoL  XVX  p.  60& 
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tannic,    knowledge  of  pure  mathematics  is  more  easily  acquired  treasury,  their  application  must  be  still  more'  pointed  U 

'  than  that  of  any  branch  of  science,  or  of  useful  know-  to  thoee  of  a  commercial  character,  which  have  been  J 

ledge;  and'  consequently,  the  possession  of  it  indicates  undertaken  by  individuals  as  an  investment  of  their8* 

no  talent,  and  no  genius  of  any  kind.    Those,  therefore,  capital.     Here  the  economy  of  construction  ought  to 

who  have  been  early  initiated  into  its  abstractions,  ex-  be  the  principal  object  of  the  engineer,  and  a  regard  for 

perience  great  difficulty  in  abandoning  the  results  of  his  own  reputation,  and  even  many  public  consider*, 

theory,  and  in  throwing  themselves  entirely  upon  the  tions,  ought  to  be  kept  in  due  subordination  to  that 

resources  of  experiment  and  observation  ;  while  those  leading  object. 

who  have  founded  their  professional  acquirements  upon  -    Had  it  been  >  our  fortune  to  be  a  well-employed 

the  great  practical  truths,  which  are  often  collected  engineer,   we  would  have  cheerfully   witnessed  the 

from  the  experience  of  ages,  have  frequently  rejected  failure  of  some  favourite  erections,  provided  we  could, 

the  aid  of  theory,  even  in  those  cases  where  its  assist-  at  some  distant  period,  be  indulged  with  the  sight  of 

ance  might  have  been  advantageously  accepted.    Like  the  remainder  balanced  in  skilful  equilibrium,  and  ex* 

all  extremes,  these  two  are'  to  be  carefully  avoided ;  hibiting  their  airy  stability  to  the  wonder  and  admin, 

but  that  extreme  is  to  be  especially  guarded  against,  tion  of  succeeding  ages. 

which  would  lead  us  to  renounce  those  opinions  of  the        The  caution  of  those,  engineers  (among  whom  Mr. 

value  of  practical  science,  which,  without  naming  any  .Rennie  cannot  be  placed)  who  habitually  shelter  their 

living  examples;  are  'founded  on  the  history  of  the  lives  scientific  character,  under  a  mass  of  stone  and  iron,  miy 

and  labours  of  Bolton,  and  Watt,  and  Rennie.  *  be  compared  to  the  prudery,  of  some  men  of  science, 

Although  Mr.  Rennie  did  not  devote  himself  to  the  *ho  are  exceedingly  timorous  of  error,  and  who  spend 

acquisition  of  theoretical  knowledge,  excepting  to  that  their  lives  in  polishing  and  working  up  some  slender, 

general  extent  which'is  required  by  every  well-inform-  or  perhaps  considerable  discovery.    The  bold  and  tki!» 

•ed  engineer,  yet  he  was  fond  of  those  investigations  of  -ful  engineer,  on  the  contrary*  resembles  those  adveo- 

a  mixed  character,  where  the  results  of  experiment  turous  spirits  who  pant  only  after  triumphs,  and  forget 

were  combined  by  mathematical  rules,  and  a  train  of  the  slips  they  may  have  committed  in  securing  them. 

inquiry  directed  and  modified  by  the  lights  of  theory.  The  failures  of  the  one,  and  the  errors  of  the  other 

.The  writer  of  this  article  cannot  forget  the  pleasure  genius,  are  no  doubt  emblazoned  for  a  while  by  contau- 

which  he  one  day  afforded  to  Mr.  Rennie*  by  giving  porary  or  local  malignity;  but  time  refuses  to  coilea 

him  a  minute  account  of  the  beautiful  results  obtained  the  chaff  which  the  breath  of  envy  has  raised,  and  po»- 

by  Coulomb,  respecting  the  resistance  of  fluids  by  his  terity  takes  cognizance  only  of  those  labours  of  genius 

fine  application  of  the  principles  of  Torsion.  which  never  die. 

i     Rennie  has  been  compared  with  Smeaton  as  an  en-        We  have  been  led  into  these  remarks  solely  with  the 

gineer ;  but  the  parallel  is,  in  our  opinion,  not  a  cor-  view  of  explaining  the  grounds  of  the  criticism  which, 

rect  one.    Smeaton  possessed  much  more  theoretical  with  much  hesitation,  we  have  made  on  the  character  of 

knowledge  than  Rennie,  and  Rennie  surpassed  Smea*-  some  of  Mr.  Rennie's  undertakings;  but  this  criticism, 

ton  in  his  practical  resources.     The  latter  was  more  of  even  if  it  is  a  correct  one,  cannot  be  supposed  to  affect 

a  roan  of  science  ;  and,  if  he  was  less  of  a  practical  en-  our  opinion'  of.  his  pre-eminent  merits  as  a  civil  engi- 

.gineer,  we  may  ascribe  it,  in  some  degree,  to  his  having  neer. 

.flourished  at  an  earlier  period  of  the  arts,  and  at  a  time        We  are  not  aware  that  Mr.  Rennie  is  the  author  of 

when  the  military  and  naval  resources  of  our  country  any  Memoir  in  the  transactions  of  our  learned  sotie- 

were  not  called  forth  for  its  defence,  and  when  British  ties.   . 

.capital,  and  British  enterprise,  had  not  dared  to  em-        An  excellent  bust  of  Mr.  Rennie  was  executed  iu  his 

bark  themselves  in  works  of  national  magnitude  and  life- time,  by  our  great  artist  Chantry,  and  a  good  meda* 

interest.  lion  by  Bain  has  been  copied  from  it.  The  late  Sir  Henry 
If  we  could  venture,  at  such  an  early  period  after  Raeburn  also  painted  two  excellent  portraits  of  him. 
Mr.  Rennie's  death,  when  the  adage  of  De  mortvis  nil  Mr.  Rennie  bad  a  fine  commanding  figure,  and  was  of 
Knisi  bonwn  is  in  full  force,  to  give  an  opinion  upon  his  a  robust  make,  and  greatly  above,  the  middle  size.  Hfe 
works,  toe  should  be  disposed  to  'say,  that  they  are  features  were  strong  and  large,  and  his  expression  mild 
'sometimes  characterized  by  a  massiveness,  and,  conse-    and  agreeable. 

quently,  by  an  expence  which  may  not  have  been  abso-  -     Various  biographical  sketches  of  Mr.  Rennie  haveap* 
lutely  necessary  under  all  the  circumstances  of  their    peared  in  our  periodical  works,  and  an  eulogy  upon  hie 
erection.     The  perfection  of  civil  engineering  must  al-    was  written  soon  after  his  death  by  M.  Charles  Dupra. 
ways  be  held  to  consist  in  the  production  of  a  work  with        RENT.    See  Political  Economy,  in  this  volume, 
the  least  expence  of  labour  and  materials.    In  looking    p.  50. 

forward  to  the  ravages  of  time  and  of  accident,  there        REPEATING  Circle.    See  Circle,  Vol  VLp.40$< 

is  of  course  no  point  at  which  we  can  set  limits  to  our  514. 

caution.     The  engineer  may,  with  more  propriety,        REPEATING  Clocks  and  Watches.    See  Hoho- 
strengthen  his  bridge  or  his  aqueduct  against  some  fu-     logy,  Vol.  XI.  p.  145—151. 

ture  assault  of  hostile  cannon,  than  defend  them  against         REPTILES.     See  Herpetologt,  Vol.  XI.  p- }> 
floods  that  never  flowed,  against  pressures  that  never    and  Ophioloov,  Vol.  XV.  p.  452. 
pressed,  or  against  winds  that  never  blew.    In  contem-        REPUBLIC.     See  Government,  Vol.  X.  p.  541. 

plating  the  firmness  of  fresh  granite,  or  the  toughness  -    RE  SERVO  lit    See  Navigation,  Inland,  VoLX^ 

of  newly-forged  iron,  we  are  apt  to  forget  that  time  -p.  309 . 

corrodes  and  disintegrates  both;  and  that  diseases  to        RESINS*    See  Gums,   Vol.  X.  p*,556;  and  Ch> 
which  even  their  obdurate  nature  is  subject,  some*     iiistry,  Vol.  VI.  p.  108,  121—128. 
times  unite  their  strength  to  that  of  the  great  de-        RESISTANCE  of  Fluids.    See  Hydrodynamics*. 
stroyer.  If  these  observations  have  any  force  In  regard  to    Vol.  XL  chap.  v.   p.  542—551;  and  Pnicmatk*. 
works  whose  expence  is  defrayed  out  of  the  public    Vol.  XVI.  p.  681— 69 1. 
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ion    RESPIRATION.     See  Physiology,    Vol.  XVI.  ports,  from  150  to  200,000.    The  article*  of  commerce     JUvet 
ctap.  viii.  p.  554—567.  »t  Revel  are  the  same  as  those  which  we  have  men-        [• 
RETFORD,  or  Rxdfobjd,  Cast,  a  borough  and  mar-  tiooed  under  Riga.  It  has  small  manufactories  for  glass,  g^JJJJ,* 
^  ket  town  of  England,  in  the  county  of  Nottingham,  woollen  stockings,  pins,  bair-powder,  leather,  and  soap. 
It  »  agreeably  situated  on  the  eastern  bank  of  the  There  is  also  here  a  foundry  for  cannon. 
ri?er  Idle,  the  village  of  West  Retford  being  situated  As  Revel  was  founded  by  the  Danes  in  1218,  and 
on  the  opposite  bank,  and  connected  with  East  Ret-  received  several  of  its  privileges  from  Danish  sove- 
ford  by  a  handsome  modern  bridge.    The  town  con-  reigns,  the  arms  of  Denmark,  with  inscriptions  in  Da- 
lists  of  an  open  square,  sarrounded  with  good  and  re-  nisn,  still  exist  on  the  churches  and  some  of  the  public 
gukrly  built  bouses.    The.  parish  church,  called  the  offices.     Population  about  13,000.     East  Long.  26* 
Corporation  Church,  dedicated  to  St.  Swithin,  is  a  39'  9"  North  Lat  59°  26'  33". 
small  but  neat  edifice,  in  the  English  style  of  architec-  REVELATION.    See  Christianity. 
ture,  with  a  handsome  square  tower,  though  greatly  REYGATE.    See  Ryegate. 
,  ornamented  in  the  interior  with  recent  improvements.  REYNOLDS,  Sib  Joshua,   a  celebrated  British 
The  town-bail,  occupying  a  great  portion  of  the  mar-  painter,  was  born  on  the  16th  of  July,  1723,  at  Plyrtjp- 
ket  place,  is  a  neat  and  commodfious  building,   the  ton,  in  Devonshire.     His  father  was  master  of  the 
shambles  being  placed  beneath  the  principal  room,  grammar  school  of  Plympton,  and  though  a  person  of 
The  other  buildings  and  establishments  are  Sloswick  singular  character,  he  perceived  his  son's  early  passion 
Hospital,  built  by  the  corporation  in  1806;   a  free  for  drawing,  which  he  encouraged  with  all  the  libera- 
rchool,  endowed  by  Edward  VI. ;  and  an  almshouse  lhy  in  his  power.    When  quite  a  child,  our  young  art- 
for  twelve  poor  women.    The  chief  manufactures  are  ist  copied  sketches  made  by  his  elder  sister,  and  like- 
thuse  of  sailcloth,  hats,  candle-wicks,  and  paper.    The  wise  the  prints  from  Cot's  Book  of  Emblems.  -  At  the 
town  derives  much  advantage  from  the  Chesterfield  early  age  of  eight  he  studied,  and  even  comprehended, 
canal  from  the  Trent  the  "  Jesuits  Perspective,"  and  having  a  short  time  af- 
East  Retford  sends  a  member  to  parliament,  who  is  terwards  obtained  a  copy  of  Richardson's  "  Treatise 
chosen  by  112  voters.    The  town  is  managed  by  two  on  Painting,"  he  was  so  fascinated  with  the  perusal  of 
bailies,  twelve  aldermen,  and  two  chamberlains,  a  town-  it,  and  cherished  such  an  enthusiastic  feeling  for  Ra« 
derk,  and  two  serjeants,  phael,  that  he  resolved  to  become  a  painter,  and  if  pes-  • 
The  village  of  West  Retford  has  a  neat  church,  with  sible  to  partake  in  the  glory  of  the  Italian  master.    In 
aspire  on  a  square  tower,  and  some  ancient  monu-  1740,  his  father  seeing  the  propensities  of  his  son, 
merits.    The  village  is  thriving,  and  has  an  hospital  placed  him  under  the  care  of  Mr.  Thomas  Hudson,  one 
for  sixteen  poor  persons,  founded  by  Dr.  Donel  in  1666.  of  the  best  portrait  painters  of  his  day,  and  the  son-in- 
See  Throsby's  edition  of  Thornton's  History  of  Hotting-  law. of  Richardson,  the  author  of  the  work  above  men- 
kamhire,  voL  til.;  and  Beauties  qf  England  and  Wales,  tioned,  from  whom' he  received  the  usual  inst»ucti6ri  in 
vol.  xii.  p.  293.  his  profession.    The  pupil,  however,  soon  outstripped 
RE  TINA.     See  Anatomy  and  Optics.  his  master,  and  inconsequence  of  some  differences  with 
RETZ,  Cardinal;  born  in  1614,  and  died  in  1679-  him*  they  parted  in  1743.    From  London  he  went  to 
See  France,  Vol.  IX.  p.  599-  Devonshire,  where  he  spent  three  years  of  inactivity ; 
REVEL,  or  KoLYVAN,,a  sea-port  town  of  Russia,  but  he  seems  to  have  been  roused  from  his  indolence, 
rod  the  capital  of  Eethonia,  is  situated  on  the  Baltic,  and  to  have  returned  to  London  in  1746,  where  he 
xi  a  small  bay  in  the  Gulf  of  Finland.    The  town  is  painted  a  portrait  of  Captain  Hamilton,  father  of  the 
divided  into  three  parts.  The  streets  are  in  some  places  late,  and  great-grandfather  of  the  present  Marquis. of 
regular,  and  in  others  the  reverse,  and  very  narrow,  and  Abercorh ;  and  perceiving  that  a  true  knowledge  of  art 
he  houses  are  generally  built  of  brick.   Revel  contains  could  only  be  acquired  from  a  careful  study  of  the  best 
Airteen  churches,  six  of  which  belong  to  the  Russian  masters,  he  became  desirous  of  visiting  Italy.    An  op- 
3>urch,  and  the  rest  to  the  Lutherans.    The  other  portunity  of  doing  this  soon  occurred,  through  the 
>uildings  and  establishments  are  a  military  academy,  friendship  of  Captain,  afterwards  Lord  Keppel,  who 
n  arsenal,'  a  public  library,  with  schools,  hospitals,  took  him  along  with  him  to  visit  the  shores  of  the  Me- 
nd almshouses.    The  town  is  surrounded  with  high  diterranean,  and  to  spend  some  time  at  Rome.    It  may 
rails,  which  are  strengthened  by  bastions  and  a  deep  easily  be  conceived  how  our  young  artist,  influenced  by 
itch.    It  is  also  fortified  by  a  castle,  placed  upon  a  his  early  prepossessions,  was  transported  at  the  Bight 
ock,  and  adorned  with  several  towers.  of  the  works  of  Raphael  which  adorned  the  Vatican. 
The  harbour,  which  is  large  and  spacious,  usually  ac-  The  account  which  he  wrote  of  his  feelings  on  this  oc- 
ommodates  a  part  of  the  Russian  fleet.    It  is  secure  casion,  has  been  published  by  his  biographer,  Mr.  Ma- 
gainst  all  winds,  and  protected  by  some  fortified  lone. 

lands  at  its  mouth.    From  100  to  120  vessels  enter  it  On  his  return  from  Italy  in  1752,  he  speedily  rose 

very  year.    The  principal  exports  from  Revel  are  tim-  to  the  head  of  his  profession.    His  literary  acquire- 

tr,  corn,  and  hemp ;  and  it  imports  sugar,  coffee,  bay  ments,  and  the  suavity  of  his  manners,  recommended 

Jt,  and  articles  of  British  manufacture.    The  follow-  him  to  all  the  distinguished  literati  of  that  period,  and 

tg  were  the  value  of  the  exports  and  imports,  from  he  lived  on  the  most  intimate  footing  with  Johnson, 

ISO  to  1795 :—  Goldsmith,  Burke,  M'Pherson,  and  many  others. 

The  first  portrait  which  brought  him  into  notice  af- 
ter his  return  from  Italy,  was  a  full  length  portrait  of 
Commodore  Keppel,  which  was  followed  by  a  portrait 
of  Lord  Edgecombe  and  some  others,  which  were  high- 
ly esteemed.    His  pencil  was  soon  employed  in  por- 

This  great  increase  in  the  imports  arises  from  some  traits  of  some  of  the  greatest  beauties  of  the  metropolis, 

fficulties  at  Riga.  The  rise  in  value  of  the  exports  in  and  he  speedily  became  the  most  fashionable  artist  of  the 

te  years  is  from  5  to  600,000  rubles ;  and  of  the  im-<  day.  Crowds  flocked  to  see  his  works,  and  he  was  not 
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Iteytioidt,  -  able  to  execute  the  numerous  orders  which  he  received. 
s|rj°^u*;  His  historical  pictures  were  in  particular  request,  and 
yj^ v^1— '  it  is  fortunate  for  the  art  that  he  had  leisure  to  execute 
so  many  of  this  description. 

The  Literary  Club,  established  in  1764,  and  compre- 
hending the  leading  men  of  genius  of  that  time,  Was  or- 
ganised principally  by  Reynolds.    His  literary  habits 

-  were  thus  strengthened  by  his  constant  association  with 
professional*  authors,  and  from  his  connexion  with  Dr. 
Johnson,  he- was  led  to  compose  three  essays  to  the  Id- 
ler, viz.  No.  76,  on  False  Criticisms  m  Painting ;  No. 
79,  on  the  Grand 'Style  of  Painting ;  and  No.  £2,  on  the 
True  Idea  of  Beauty. 

The  Royal  Academy  of  Painting,  Sculpture,  and 

-  Architecture,  having  been  established  in  176*8,  Mr. 
Reynolds  was  appointed  its'  first  president,  and,  to  add 
to  the  dignity  of  the  institution,  as  well  as  to  mark  the 
royal  opinion  of  Mr.  Reynolds's  merits,  the  king  con- 

•  ferred  upon  hitn  the  honour  of  knighthood.  At  the 
opening  of  the  academy,  on  the  2d  of  January  1769, 
Sir  Joshua  delivered  his  first  discourse,  which  Wis  utri- 

•  versally  admired,  and  at  the  distribution  of  the  prites 
which  took  place  in  each  succeeding  year,  be  delivered 

•  to  the  students  a  discourse  on  some  branch  of  the  art. 

During  the  summer  of  1781,  Sir  Joshua  made  a  tour 
'  through  Holland  and  the  Netherlands,  in  order  to  ex- 
amine the  celebrated  works  of  the  Dutch  and  Flemish 
artists.    Here  he  studied  with  a  critical  eye  the  paint- 
'  ings  in  the  churches  and  collections  in  Amsterdam,  Ant- 
werp, Brussels,  Ghent,  and  Dusseldorf,  andhehaspre- 
'  -served  his  opinions  of  these  pictures  in  an  account* of 
his  joorriey,  which  was  published  after  his  death,  and 
which  terminates  with  a  masterly  drawn  character  of 
Rubens. 
j  In  I78S,  when  the  Emperor  Joseph  exposed  to  sale 

the  pictures  belonging  toseveral  of  the  monasteries  and 
religious  houses  .in  Flanders,  Sir  Joshua  again  visited 
that  country,  and  he  expended  above  £L000  on  the 
purchase  of  some  of  the  most  interesting.  He  is  said 
to  have  observed  upon  hi*  return,  thathis  own  pictures, 
when  compared  with  those  he  had  purchased,  wanted 
-force  and  brilliancy. 

On  the  death  of  Allan  Ramsay,  in  1784,  -Sir  Joshua 
was  made  principal  painter  in  ordinary  to  his  majesty, 
..."•   a  situation  which  he  held  till  the  time  of  his  death. 

Hitherto  our  author  had  enjoyed  equal  health,  with 
the  exception  of  .a  slight  paralytic  stroke  which  he  ex- 
perienced in  1782,  and  which  left  behind  it  no  disagree* 
able  effects*  In  Judy  17*9,  however,  when  Lady. Beau- 
champ  was  sitting  for  her  portrait,  he  was  unable  to 
proceed  with  the  picture  from  his  loss  of  sight,  and, 
notwithstanding  the  exertions  of  his  medical  attend- 
ants, he  became  in  a  sew  months  blind  in  his  left  eye. 
Having  been  so  deaf  as  to  be  obliged  to  use  an  ear- 
trumpet  ever  since  his  returnfrom  Italy,  he  began  to 
be  alarmed  lest  he  should  he  afflicted  with  the  two 
greatest  calamities  to  which  the  human  frame  is  subject, 
the  loss  of  shearing  and  the  loss  of  sight.  He  therefore 
resolved  to  save  his  remaining  eye  by  giving  up  his 
.labours  as  an  artist,  and  though  he  was  thus  made  de- 
pendent on  a  new  set  of  habits,  he  retained  his  spirits 
and  partook  of  the  conversation  of  his  friends  with  his 
usual  cheerfulness.  This  state  of  enjoyment,  however, 
:did  not  long  continue.    Some  discussion  which  about 

•  this  time  took  place  in  the -academy  disturbed  his  tran- 
quillity and  added  to  the  infirmities  of  his  decaying 
.frame.  In  1790,  when  the  professorship  of  perspective 
had  become  vacant,  Sir  Joshua  was  extremely  desirous 
of  having  itnlled  by  Joseph  flonami,  a  celebrated  Ita- 
lian architect   Bonomi,  however,  was  onlv  an  associate 


of  the  academy,  so  that  it  became  necessary  to  elect  tJ 
him  an  academician.  Mr.  Gilpin  was  the  other  can*,  si 
date  op  this  occasion.  When  the  ballot  took  place  the  *1 
votes  were  equally  divided,  and  Sir  Joshua  gavehisct*.  I 
ingvote  in  favour  of  his  friend.  On  asubsequentooctsian 
when  an  academic  seat  was  vacant,  Sir  Joshua  exerted 
all  his  influence  to  procure  it  for  Bonomi;  bat  when 
he  found  that  he  was  outvoted  by  two  to  one,  be  left 
the  chair  with  great  dissatisfaction  and  resigned  nen 
day.  He  was  afterwards,  however,  prevailed  upon  to 
resume  his  dignity. 

An  inflamed  tumour  that  had  grown  above  the  eji 
which  he  had  lost  made  him  unreasonably  apprehen- 
sive of  the  loss  of  the  other;  and  from  that  tine  hi* 
spirits  fsiied,  and  a  settled  despondency  took  poueuioo 
of  his  mind.  This  effect,  however,  was  partly  owing 
to  another  disease,  which  was  secretly  undermining 
his  frame,  and  the  nature  and  the  seat  of  which  he  vu 
unable  to  point  out.  This  illness  was  therefore  attri- 
buted to  a  wrong  cause,  and  his  physicians,  with  that 
want  of  generosity  which,  in  such  cases  only  chine. 
terises  their  profession,  were  more  willing  to  bntd 
their  patient  with  the  name  of  hypochondriac  thu 
own  their  ignorance  of  a  disease  which  was  seated  fe- 
vond  their  penetration.  About  a  fortnight  previous  to 
his  death  it  was  discovered  that  his  liver  had  enlarged 
itself  beyond  its  ordinary  etse,  and  had  impeded  the 
exercise  of  all  his  vital  functions.  After  being  confcv 
ed  to  his  room  for  three  months,  he  died  at  his  boon 
in  Leicester  Square,  on  the  23d  of  February,  1798,  it 
the  advanced  age  of  sixty-nine.  His  funeral  was  at- 
tended by  a  number  of  very  distinguished  indiridvaU  j 
and  his  pall  was  supported  by  three  dukes,  two  oar-  * 
quises,  and  other  five  noblemen.  His  remains  vet  | 
deposited  in  the  crypt  of  St.  Paul's,  near  those  of  Sir  ! 
Christopher  Wren.  j 

Sir  Joshua  Reynolds  was  rather  below  the  taiddit  ! 
size,  of  a  ruddy  complexion,  and  somewhat  inclined  to  j 
corpulency.  He  has  left  behind  him  excellent  pictum  ■ 
of  himself  at  different  periods  of  his  lire.  I 

The  unclaimed  and  unfinished  works  of  Sir  Joabm, ' 
along  with  his  vast  collection  of  pictures,  drawmp, 
engravings,  casts,  and  statues,  were  sold  bysactur.  i 
and  brought  nearly  L.  17,060.  His  whole  property  j 
amounted  to  L.80,000.  The  following  character  d  j 
this  great  artist  is  From  the  masterly  hand  of  Mr- 
Burke  : 

"  His  illness  was  long,  but  borne  with  a  mild  sad 
cheerful  fortitude,  without  the  least  mixture  of  an 
thing  irritable  or  querulous,  agreeably  to  the  placai 
and  even  tenor  of  his  whole  life. 

He  had,  from  the  beginning  of  his  malady, « da- 
tinct  view  of  his  dissolution  ;  which  be  contempt 
with  that  entire  composure  which  nothing  but  tie  in- 
nocence, integrity,  and  usefulness  of  his  life,  sad  to 
unaffected  submission  to  the  will  of  providence,  cooM 
-bestow.  In  this  situation  he  had  every  coasdatiBD 
from  family  tenderness  which  his  tenderness  to  his** 
milymented. 

Sir  Joshua  Reynolds  was,  on  very  many  acsoafl* » 
one  of  the  most  memorable  men  of  his  time.  He  «■* 
the  first  .Englishman  who  added  the  praise  of  theek> 
cant  arts  to  the  other  glories  of  his  country.  Id  tact 
in  grace,  in  facility,  in  happy  invention,  and  in  the 
richness  and  harmony  of  colouring,  he  was  eqttsl  to 
the  great  masters  of  the  renowned  ages.  In  port1* 
he  went  beyond  them ;  for  he  communicated  fotitf 
description  of  the  art  in  whkh  EngKab  artists  a*1* 
moat  jengaged*  a  variety,  a  fhnqy,  and  sitdagmiy,  **** 
ed  from  the  higher  branches,  which  asren  those  «• 
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professed  them  in  a  superior  manner  did  not  always  denoe  of  Mr.  Nortboote,  who  lived  with  Sir  Joshua  Reynold*, 
preserve  when  they  delineated  individual  nature.    His  when  he  composed  them,  and  who  saw  the  manuscript  Hhetas 
portraits  remind  the  spectator  of  the  invention  of  his-  fresh  from  the  hand  of  its  author,  and  after  it  had  been  w~~" 
tory  and  the  amenity  of  landscape.    In  painting  por*  submitted  to  Dr.  Johnson  and  Mr.  Burke,  completely 
traits  he  appears  not.  to  be  raised  upon  that  platform^  contradicts  this  unfounded  supposition, 
but  to  descend  to  it  from  a  higher  sphere.    His  paint-  •   The  following  is  a  list  of  the  principal  historical  pic* 
iogs  illustrate  his  lessons,  and  his  lessons  seem  to  be  tures  executed  by  Sir  Joshua  Reynolds:— Hope  nursing 
derived  from  his  paintings.  Love ;  Venus  chastising  Cupid  for  having  learned  to 
.  He  possessed  the  theory  as  perfectly  as  the  practice  cast  accounts ;  Count  Ugolino  in  the  Dungeon,  whichr 
of  his  art*     To  be  such  a  painter  he  was  a  profound  is  one  of  his  best  works ;  the  Calling -of  Samuel;  Ari- 
snd  penetrating  philosopher.  adne;  a  Captain  of  Banditti ;  Beggar  Boy ;  a  Lady  inr 
In  full  happpiness  of  foreign  and  domestic  fame ;  the  character  of  St.  Agnes ;   Thais ;   Dionysius  the 
admired  by  the  expert  in  art,  and  by  the  learned  in  Areopagite ;  an  Infant  Jupiter ;  Master  Crewe  in  the 
science,  courted  by  the  great,  caressed  by  sovereign  character  of  Henry  VIII.;  the  Death  of  Dido;  a  Child 
powers,  and  celebrated  by  distinguished  poets,  his  na-  asleep ;  Cupid  sleeping ;  Covent  Garden  Cupid ;  Cu- 
tive  humility,  modesty,  and  candour,  never  forsook  pid  in  the  Clouds;  Cupid*  painting;  Boy  laughing; 
him,  even  on  surprise  or  provocation;  nor  was  the  Master  Herbert  in  the  character  of  Bacchus;  Hebe; 
least  degree  of.  arrogance  or  assumption  visible  to  the  Miss  Meyer  in  the  character  of  Hebe;   Madonna,  a 
xnost  scrutinizing  eye  in  any  part  of  his  conductor  head;  the  Black-guard  Mercury;  a  Little  Boy  (Sa» 
discourse.  mucH  praying ;  an  Old  Man  reading ;  Love-  loosing 
His  talents  of  every  kind,  powerful  from  nature,  the  Zone  of  Beauty ;  the  Children  in  the  Wood ;  Cleo- 
snd  not  meanly  cultivated  in  letters ;  his  social  virtues,  patra  dissolving  the  Pearl ;  Garrick  in  the  character  of 
in  all  the  relations  and  all  the  habitudes,  of  life,  ren-  Kitely ;  Garrick  between  Tragedy  and  Comedy ;  Mrs. 
dared  him  the  centre  of  a  very  great  and  unparalleled '  Abingdon  in  the  character  of  Comedy ;  a  Child  sur- 
variety  of  agreeable  societies,  which  were  dissipated  by  rounded  by  Guardian  Angels  ;  Miss  Beauclerc  in  the 
bis  death.  character  of  Spencer's  Una;  Resignation;  the  Duchess 
He.  had  .too  much  merit  not  to  excite  some-  jea-  of  Manchester  in  tne  character  of  Diana;  Lady  Blake 
lousy,  too  much  innocence  to  provoke  any  enmity,  in  the  character  of  Juno ;  Mrs.  Sheridan  in  the  charac- 
Xhe  loss  of  no  man  of  his  time  can  be  felt  with  more  ter  of  St*  Cecilia ;  Edwin,  from  Beattie's  Minstrel ;  the 
sincere,  general,  and  unmixed  sorrow."  Nativity ;   Four  Cardinal  Virtues,  and  Faith,  Hope, 
The  following  character  of  Sir  Joshua  as  an  artist  and  Charity,  for  the  window  of  New  .College  Chapel, 
has  been  drawn  by  Fuseli  in  the  Supplement  to  Pil-  Oxford ;  the  Studious  Boy ;  a  Bacchante ;  a  Daughter 
kington's  Dictionary :  of  Lord  W.  Gordon  as  an  Angel ;  the  Holy  Family  ; 
"  In  many  respects,  both  as  a  man  and  as  a  painter,  the  Cottagers,  from  Thomson  ;  the  Vestal ;  the  Care- 
Sir  Joshua  Reynolds  cannot  be  too  much  praised,  stu-  ful  Shepherdess ;  a  Gipsy  telling  Fortunes ;  the  In- 
died,  and  imitated,  by  every  one  who  wishes  to  attain  fant  Hercules  strangling,  the  Serpent ;  the  Mouse-trap 
the  like  eminence.    All  nature,  and  all  art,  was  his  Girl ;  Venus ;  Cornelia  and  her  Children ;  the  Bird ; 
academy,  and  his  mind  was  constantly  awake,  ever  on  Melancholy ;  Mrs*  Siddons  in  Tragedy  ;  Head  of  Lear  ; 
the  wing— comprehensive,    vigorous,  discriminative,  Mrs.  Talmash  in  the  character  of  Miranda,  with  Pros* 
tad  retentive*    With  taste  to  perceive  all  the  varieties  pero  and  Caliban  ;  Robin  Goodfellow ;  Death  of  Car- 
of  the  picturesque,  judgment  to  select,  and  skill  to  dfnaA  Beaufort;  Macbeth  with  the  Chaldron  of  the 
combine,  what  would  serve  his  purpose !    Few  have  Witches. 

erer  been  empowered  by  nature  to  do  more  from  the  For  farther  information  respecting  this  eminent 

funds  of  his  own  genius ;  and  have  ever  endeavoured  •  painter,  see  Malone's  Life  of  him,  prefixed  to  his  edi- 

more  to  take  advantage  of  the  labours  of  others  in  tion  of  Sir  Joshua's  works,  Northcote's  Memoirs  of  Sir 

making  a  splendid  and  useful  collection,  for  which  no  Joshua  Reynolds,  Pilkington's  Dictionary,  Supplement, . 

expense  was  spared.    His  house  was  filled  to  the  re-  and  Chalmers's  Biographical  Dictionary,  vol.  xxvi.  p. 

raotesi  corners,,  with  casts  from  the  antique,  pictures,  152. 

statues,  drawings,  and  prints,  and  by  the  various  RHEIMS,  an  ancient  city  of  France,  and  in  thedepart- 

tnasters  of  all  the  different  schools  and  nations.     Beau-  ment  of  the  Marne,  is  situated  in  a  plain  on  the  banks 

tifuland  seducing  as  his  style  undoubtedly  was,  it  can-  of  the  small  river  Vesle.     The  city  is  of  an  oblong 

pot  be  recommended  in  so  unreserved  a  manner  as  his  form,  and  is  surrounded  with  a  ditch   and   earthen 

industry  both  in  study  and  in  practice.    Colouring  was  mound,  planted  withdoublerows  of  trees  on  both  sides. 

evidently  his  first  excellence,  to  which  all  others  were  The  walls  with  which  it  is  surrounded  are  by  no  means 

more  or  less  sacrificed ;  and  though  in  splendour  and  strong.     The  lower  half  of  -the  wall  seems  in  many 

brilliancy  he  was  exceeded  by  Rubens  and  Paul  Vero-  places  to  be  common  stone,  and  the  upper  half  chalk 

noe,  in  force  .and  depth  by  Titian  and  Rembrandt,  stone.     The  streets  are  generally  straight,  and  wide, 

*Q<1  in  freshness  and  truth  by  Velasquez  and  Vandyke,  and  clean ;  and  the  houses  well  built.     The  principal 

yet,  perhaps,  he  possessed  a  more  exquisite  combine-  street  passes  nearly  in  a  straight  line  from  the  eastern 

tion  of  all  these  qualities,  and  that  peculiarly  his  own,  to  the  western  gate,  through  the  Place  Roy  ale.    There 

than  is  to  be  found  in  the  works  of  any  of  those  cele-  are  six  gates  to  the  town,  which  have  a  fine  appearance 

bated  masters.   His  discourses  are  written  in  aq  easy,  in  entering  them,  from  the  grand  avenues  of  trees  which 

agreeable  maimer,  and  contain  many  just  observations,  lead  to  the  town.     One  of  them  is  called  the  Pont  de 

Rftch  excellent  criticism  and  valuable  advice ;   but,  Mars,  and  another  the  Porte  de  Ceres. 

heing  undertaken  before  he  bad  profoundly  considered  *  The  Place  Roy  ale,  which  is  nearly  in  the  centre  of 

the  subject,  they  are. frequently  vague  and  unintelligi-  the  town,  is  a  very  handsome  square,  with  very  elegant 

°le,  and  sometimes  contradictory."  houses.    In  the  centre  of  the  square  stands  a  short  and 

It  has  been  impertinently  stated,  that  Sir  Joshua  did  thick  frustum  of  a  marble  column,  with  two  huge 

Nx  write  his  own  discourses,  and  that  they  were  com-  statues  of  bronze  at  its  base,  one  of  which  represents 

P**},  et  greatly  modified,  fey  Miv  Burke.    The.,  evu  Commerce,  and  the  other  Force,  with  a  Hon  at  its-side* 
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llheimc.  One  side  of  the  square  is  occupied  by  the  customhouse,  is  not  remarkable  for  ornament  or  fine  architecture. 
' — ■*"—  which  is  an  elegant  building  It  is  three  stories  high,  It  has  a  fine  chime  of  music  bells.  The  interior  of  the 
and  has  an  avant  corps  of  four  Doric  columns,  support-  church  ia  very  fine.  There  are  side  aisles  all  around 
ing  a  sculptured  pediment.  It  has  twelve  windows  in  In  the  choir  there  are  ten  large  massy  columns,  ami 
front.  Those  in  the  lowest  story  have  circular  heads,  the  upper  windows  of  it  consist  of  beautifully  painted  v" 
*nd  between  each  of  the  upper  ones  is  a  Doric  pilaster,  glass.  Between  each  column  in  the  choir  are  two  mir- 
A  balustrade  terminates  the  front  above.  pie  columns  and  two  pilasters,  and  in  one  of  them  three 
,  The  cathedral,  which  is  one  of  the  finest  specimens  marble  columns.  There  is  an  altar-piece  behind  with* 
of  Gothic  architecture  in  France,  is  a  work  of  the  12th  two  black  marble  columns,  and  the  nave  ia  ornament- 
century,  and  is  in  every  respect  a  grand  and  imposing  ejl  with  six  piecea  of  tapestry.  Across  the  transept,  on 
edifice.  It  is  also  famous  in  history  as  the  place  where  each  side,  there  are  eighteen  little  marble  columns  oT 
the  ceremony  of  anointing  or  consecrating  the  kings  of  black  and  red  marble,  alternately  supporting  an  archi- 
France  took  place.  At  the  west  end  of  it,  which  has  trave.  In  the  choir  a  grand  circular  mausoleum  i* 
a  general  likeness  to  that  of  Notre  Dame  in  Paris,  there  erected  over  the  tomb,  of  St.  Remi.  It  conaisu  of  eight 
are  three  noble  entrances  loaded  with  full  length  statues  large  marble  columns,  with  segments  of  arches  spring- 
below,  and  smaller  ones  above,  inclined  according  to  ipg  from  each  .to  an  apex  above.  It  contains  within  it 
the  curvature  of  the  pointed  arches  which  compose  each  no  fewer  than  fifteen  full  length  marble  statues  of  tba 
entrance.  The  middle  portal  had,  before  1814,  under-  Bishops  of  Noyon,  Chalons,  Beauvais,  Langres,  Laon, 
gone  some  repairs,  which  gave  it  the  appearance  of  be-  Rheims,  Burgundy,  Normandy,  the  Duke  or  AquitaJne, 
ingnew.  Above  the  middle  door,  there  is  a  large  cir-  the  Counts  of  Champagne,  Flandre,  and  Thoulotwe, 
cular  window,  with  another  of  the  same  form  above  it.  besides  other  three  figures  without  names.  All  the* 
At  the  west  end  there  are  two  lofty  and  highly  orna-  figures  surround  the  tomb  of  St.  Remi.  This  mauso. 
,  raented  turrets,  which  are  mutilated  above,  having  the  leum  wa&erected  in  1803  by  M.  Remi-Rolahd  Ladinard 
appearance  of  being  unfinished.  There  are  seven  fly-  of  Vauxcelles.  There  was  standing  in  the  nave  in- 
ing  buttressea  between  the  transept  and  the  end  of  the  1814  a  huge  gilt  ball,  surmounted  with  an  eagle,  with 
nave,  and  in  each  buttress  there  is  a  niche,  or  rather  a.  the  inscription  of  Proiegente  Napoleone  Magna.  It  n 
recess  with  columns,  containing  a  full  length  statue.,  now  reversed,  and  seems  to  have  been  one  or  theorm- 
Above  the  buttresses,  on  the  top  of  the  principal  wall,  inents  of  the  church. 

there  is  a  singularly  light  balustrade  of  pointed  arches,  The  Maison  de  Ville  is  a  largeand  handsome  building, 
which,  appear  projected  against  the  roof.  At  the  east,  but  only  one  half  of  the  middle,  and  one  of  the  wing* 
end  of  the  cathedral,  which  is  circular,  there  are  quad-  were  finished  in  1814.  There  are  eight  windows  in 
ruple  flying  buttresses,  and  above  them  an  aiguille  or  the  half  front,  two  stories  and  an  attic  in  the  body,  and 
small  spire.  The  two  gates  on  the  north  side  of  the .  three  stories  and  an  attic  in  the  wing.  Itie  ornament- 
transept  have  their  fine  sculptures  in  great  preserva-  ed  with  fine  Doric  pillars  below,  there  being  six  in  tbt 
tion.  The  third  gate  has  the  appearance  of  having  been  portal,  six  in  the  body,  and  four  in  the  wing.  It  has 
built  up.                                                                  .a  low  eight-sided  spire,  covered  with  slate.     The  front 

The  interior  of  the  cathedral  corresponds  in  magni-  of  the  building  was  in  1814  undergoing  a  repair  with 

licence  with  its  external  architecture.    There  are  ten  the  chisseL    There  are  three  hospitals  in  Rheims,  and 

npble  Gothic  columns  in  the  nave  on  each  side,  one .  some  antiquities.    The  remains  of  a  triumphal  arch 

wjndow  being,  between  each  two  pillars.    The  places  and  some  vestiges  of  an  amphitheatre  are  to  be  seen 

in  tbe.jopf  where  the.  groins  meet  are  all  gilt    The  without  the  gate  of  Mars. 

upper  windows  in  the  nave  are  most  beautifully  co-  A  royal  college  or  high  school  has  been  established 

loured,  and  the  lower  part  is  adorned  with  twelve  in  place  of  the  university,  which  was  founded  herein 

pieces  of  fine  tapestry.    A  large  and  finely  sculptured  1547. 

marble  tomb,  representing  the  killing  of  a  lion,  was,  in  The  principal  manufactures  of  Rheims  are  cotton 

1814,  standing  upon  stones  in  a  temporary  position.  and  woollen,  and  silken  goods,  hats  and  stockings, 

In  the  choir  there  are  ten  columns  naving  their  capi-  candles  and  spiced  bread.     The  Archbishop  of  Rheims 

tals  beautifully  wrought.     Six  of  these  are  circular,  is  primate  of  all  France.     Population  31,356.    East 

The  aisles  are  all  very  grand,  particularly  five  of  them  Long.  4°  6'.    North  Lat.  49*  16'. 

behind  the  choir,  which  are  each  adorned  with  temples  RHEINFELDEN,  a  small  town  in  the  north  ef 

of  four  fine  marble  columns.    In  the  north  end  of  the  Switzerland,  situated  on  the  Rhine,  about  nine  miles 

transept  there  is  a  fine  organ.    There  ia  a  grand  circu-  above    Basle.      It   is    surrounded    with    very  lofty 

Jar  window  of  coloured  glass  above  it,  and  another  on  but   miserable    looking    walls.      The    bridge   over 

the  opposite  side.  the  Rhine  at  this  town  consists  of  a  small  covered 

The  archbishop's  palace,  which  is  a  large  building,  wooden  bridge  of  four  arches,  which  reach  to  an  islsnd 

is  situated  close  to  the  cathedral.     It  bears  the  date  of  covered  with  the  remains  cf  an  old  building1,  and  aso- 

1690,  and  seems  to  have  been  used  as  a  caserne.  ther  of  three  arches  with  stone  piers.    The  Rhine  is 

The  church  of  St.  Remi,  situated  in  the  higher  part  navigable  in  boats  from  this  to  Basle,  and  the  passage 
of  the  town,  is  seen  at  a  great  distance,  with  its  three  is  performed  in  an  hour  and  a  quarter.  The  number 
lofty  spires,  in  approaching  the  town  from  Chalons,  of  houses  is  about  200,  and  the  population  about  1200. 
The  spire  at  the  east  end  is  the  largest  and  finest.  It  RHEINTHAL,  or  the  valley  of  the  Rhine,  is  the 
has  a  small  pyramid  at  each  angle,  joined  by  flying  name  of  a  district  of  the  Swiss  canton  of  St.  Gall,  ex- 
buttresses  to  the  principal  pyramid.  The  two  spires  tending  along  the  Rhine  from  the  Lake  of  Constance 
at  the  west  end  are  similar,  but  without  buttresses,  to  the  lordship  of  Sax.  It  ia  divided  into  the  Upper 
There  is  a  large  circular  iron  window  at  the  west  nor-  and  the  Lower  Rheinthal.  •  It  is  about  eight  leagues 
tal,  with  fluted  columns  all  the  way  up  the  front  The  long,  and  varies  from  one,  two,  to  three  leagues  in 
south  portal  ia  grand,  but  a  little  defaced.  In  the  north  breadth.  It  is  separated  from  Germany  and  the  Rhine, 
end  of  the  transept  is  a  circular  window,  and  in  the  The  country,  winch  is  very  fertile,  produces  good  wine, 
south  end  a  large  window,  in  both  of  which  there  is  It  possesses  very  fine  quarries,  and  there  are  mineral 
very  little  coloured  glass.    The  outside  of  this  church  springs  at  Rebstein,  BaJgacb,  Koeblweiss  and  TW«. 
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The  inhabitants  are  occupied  in'  winter  in  spinning 
lint  and  embroidering  muslin ;  and  there  are  several 
manufactories  of  linen  cloths,  cottony   and  mu? litis. 
The  majority  of  the  people  are  Protestants ;  bat  there 
'  are  many  Catholics,  and  in  some  places  they  are  said 
to  use  the  same  church.     In  the  Lower  Rheinthal  is 
Kheinegg  the  capital,  a  well-built  and  agreeably  si- 
tuated town,  with  some  fine  public  buildings  and  a 
considerable  trade.    The  inhabitants  of  the  town  are' 
ail  Protestants.  At  Thai  there  is  one  of  the  finest  views 
in  all  Switzerland,  commanding  the  lake  of  Constance, 
the  Rhine,  and  a  great  part  of  Switzerland  and  Suabia.- 
In  the  Upper  Rheinthal  there  are  several  considerable* 
Tillages;  and  .Altstetten,  a  small  town,  finely* situated, 
has  some  trade,  •  Population  about  14,000. 

RHENI,  Guido,  an  eminent  painter  of  the  Lorn-' 
hard  school,  and  a.  disciple  of  the  Caraccis,  was  born' 
at  Bologna,. in  the  year  1574.     He  acquired  the  prin- 
ciples of  his  art  from  Denis  Calvert,  a  Flemish  painter- 
of  considerable  celebrity  ;  but  he  afterwards  studied  un- 
der the  Caracci,  and  followed  the  style  ef  Ludovici,  in1 
preference  to  that  of  Annibal  Caracci.  Guido  next  went 
to  Rome,  where  he  studied  the  works  of  Raphael  with  • 
the  greatest  ardour ;  but  he  was  attracted  by  the  works 
of  Caravaggio,  and  would  have  followed  his  style  had' 
not  Annibal  Caracci  persuaded*  him  to  begin  a  style  of 
i  different  kind,  in  which  he  perfectly  succeeded. 

Guido's  works  became  favourites  with  the  public, 
rod  he  soon  rose  to  honour  and  wealth.  The  vice  of 
gaming,  however,  in  which  he  began  to  indulge,  after 
je  had  passed  the  middle  period  of  life,  reduced  him  to 
xwerty  and  disgrace,  and  he  died  in  the  year  1641. 

There  are  between  thirty  and  forty  ef  his  pictures  in 
he  Louvre,  and  there  are  many  of  his  works  in  Eng- 
ind.  Some  account  of  his  pictures  and  of  his  style  has 
lready  been  'given  under  the  article  Paintino,  Vol. 

m.  p.  246V 

RHINE,  the  third  river  in  Europe  in  point  of  size, 
iss  its  origin  in  the  part  of  the  Grissons  called  the  . 
Jpper  League.  Mount  Adula,  which  occupies  all  the 
ountry  called  Rheinwald,  and  which  stretches  its 
sots  into  all  the  districts  around  under  different  names, 
arm  three  small  rivers,  one  of  which,  from  the  west, 
woes  from  Mount  Crispalt,  and  is  called  by  the  Ger- 
ian»  Forder~Rhein,  and  by  the  French  the  Low  Rhine. 
'-he  second,  which  issues  from  Mount  St.  Barnabas,  is 
tiled  Luckmanierberg,  and  the  Middle  Rhine,  and  the 
bird,  which  flows  from  St.  Bernard  in,  is  called  the 
tyalberg,  and  the  Upper  Rhine. 

A  little  to  the  weft  there  rise  four  considerable  rivers, 
is.  the  Rhone,  the  Tesino,  the  Reuss,  and  the  Aar. 

The  Rhine  separates  Suabia  from  Alsace,  waters  the 
irele  of  the  Upper  Rhine,  and  that  of  Westphalia.  It . 
forwards  divides  itself  into  two  branches,  the  left  of. 
•hich  is  called  the  Vahal,  and  the  right  preserves  its 
ame.  At  eight  leagues  below  Arnheim  it. divides  it- 
elf  again  into  two  branches,  the  principal  one  of 
rhich  takes  the  name  of  Leek,  and  joins  the  Meuse. 
'he  other,  which  preserves  the  name  of  the  Rhine,  ia 
nly  a  branch,  and  falls  into  the  sea  below  Leyden. 

The  Rhine  becomes  navigable  at  Coire,  in  theGrisons, 
nd  receives  in  its  progress  several  navigable  rivers. 
t  receives  the  Aar  above  Zurich ;  the  Necker  at  Man- 
eim ;  the  Mein  at  Mayence ;  the  Lahn  near  Ober- 
jhnstein ;  the  Moselle  at  Coblentz  ;  the  Roer  at  Duis- 
ourg,  and  the  Lippe  at  Wesel.  The  Rhine  enters  into 
he  Lake  of  Constance  a  little  below  Rheinegg,  and  it ' 
lows  out  of  it  at  Stein.  At  Lauffen,  below  SchafFbau- 
en,  it  forma  a  grand  cataract  about  150  feet  high,  and' 


another  of  less  magnitude,  below  the  bridge  at  Lauflen- 
bourg.  Near  Binjen,  in  the  states  of  Mayence,  and 
near  Gourshausen-,  in  the  states- of  Hesse,  it  forms  gulfs 
or  whirlpools  of  great  danger. 

The  scenery  on  the  banks  of  this  fine  river  is  cha- 
racterised in  some  places  by  great  picturesque  beauty  ; 
in  other  places  by  sublimity  and  grandeur,  and  in 
others  by  the  interest  of  historical  associations.  The 
first  class  of  beauties  occur  principally,  though  not 
solely,  during  its  course  through  Switzerland  ;  the  se- 
cond appear  in  the  grandeur  of  its  fails  and  its  gulfs  ; 
and  the  third  are  particularly  displayed  in  that  beauti- 
ful portion  of  its  course  from  Meniz  to  Cologne.  Here 
it.rolls  its  waters,  through  the  finest  part  of  Germany. 
Ancient  castles,,  and  wealthy  towns,  and  thriving  vil- 
lages, mark  its  progress ;  lulls  clothed  with  rich  vine- 
yards rise  in  luxuriant  beauty  from  its  banks,  and  the 
strongholds  of  feudal  and  barbarous  ages  frown  in 
ruined  grandeur  over  its  precipices  and  its  floods. 

The  waters  of  the  Rhine  are  considerably  pore,  and 
are  of  an  olive  green  colour,  while  those  of  the  Dan- 
ube are  yellowish,  and  those  ef  the  Rhone  sky-blue. 

Small  scales  of  gold  have  been  found  occasionally  in 
the  sand  of  the  Rhine  after  its  floods,  and  are  carefully 
collected  by  the  inhabitants  of  the  islands  on  the  river. 
The  proprietors  farm  this  right,  as  well  as  that  of  catch- 
ing the  fish  which  abound  in  the  Rhine. 

The  course  of  the  Rhine  is  about  700  miles.  In  the 
early  part  of  its  course  it  flows  with  great  rapidity,  but 
it  afterwards  becomes  deep,  and  slow  in  Us  motion. 
The  navigation  of  the  Rhine  is*  by  no  means  easy. 
The  boats  of  the  first  size,  between  Strasbourg  and  Co- 
logne, carry  from  2600  to  3000  quintals;  one  of  the 
second  size  from  1200  to  1500;  and  one  of  die  third, 
called  an  Anhang,  from  600  to  1000.  They  are  ge- 
nerally drawn  by  horses,  and  in  favourable  winds  they 
use  the  sail.  Steam  boats  have  been  recently  intro- 
duced in  the  lower  parts  of  the  Rhine. 

From  a  variety  or  accurate  experiments  made  by  the 
celebrated  engineer  M.  Escher,  the  annual  discharge  of 
the  Rhine  at  Basle  is,  1,046,763,676,000  cubic  feet, 
which  is  more  than  ten  times  the  quantity  which  the 
river  Tay  discharges  at  the  Bridge  of  Perth.  See  Phy- 
sical Geography,  Vol.  XVI.  p.  520. 

A  full  and  interesting  account  of  the  navigation  of 
the  Rhine  from  Mayence  to  Coblenta,  will  be  found  in 
Reichard'8  Guide  des  Voyageurt,  torn.  ii.  p.  197  •  and 
in  Voyage  sur  le  Hhin  depute  Mayence  juequ'a  DusseU 
dorf,  2  torn.  Neuwied,  1791. 

RHINE,  Confederation  op  the.  Seb  Confede- 
ration or  tjib  Rhine,  Vol,,  VII.  p.  1 15. 

RHINE,  Lower,  the  name  of  a  department  of  the 
north-east  of  France.  It  ia  an  oblong  tract,  bounded 
by  the  Rhine  on  the  east,  and  by  the  Vosges  moun- 
tains on  the  west.  It  covers  about  5675  square  kilo- 
meters, or  288  leagues.  It  is  diversified  with  hills, 
forests,  and  picturesque  and  well-cultivated  valleys.  ' 
The  soil  produces  wheat,  barley,  oats,  flax,  hemp,  to- 
bacco, madder,  and  rape  seed.  In  the  mountains, 
there  are  mines  of  iron,  lead,  copper,  and  coal.  The 
pasturage  ia  extensive ;  and  vines  grow  on  the  warm 
exposures.  Several  canals,  particularly  that  of  Bruscb, 
made  by  Vauban  in  1681,  serve  to  water  the  meadows, 
to  drive  the  mills,  and  to  convey  to  Strasburg  the 
timber  of  the  Upper  Rhine.  The  rivers  which  water 
it  are  the  Rhine,  the  111,  and  the  Lauter.  The  prin- 
cipal manufactures  are  hardware,  and  linen,  besides 
those  of  glass,  pottery,  china  ware,  and  paper.  Th* 
chief  towns  are 
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Straabnrg* 
WetMembmg, 
Bair,      .  - 
Sarerne, 


Population* 

4097 
3096 
3980 


Strasburg  is  the  chief  place  of  the  department. 
The  forests,  of  which  one  naif  belong  to  the  nation, 
cover  880,000  acres.  The  contributions  m  the  year 
1803  were  3,609,442  francs.  Population  444,858. 
See  Strasburg. 

RHINE,  Upper,  is  a  department  in  the  north-east 
of  France,  bounded  on  the  east  by  the  Rhine,  and  on 
the  west  by  the  Vosges  mountains.  It  occupies  about 
6030  square  kilometers,  or  305  square  leagues.  The 
soil  is  stony  on  the  mountains,  but  rich  and  fertile  in 
the  valleys.  The  principal  productions  are  corn,  hemp, 
flax,  rape  seed,  wines,  and  tobacco.  Cherry  water  is  a 
liquor  exported  in  considerable  quantities.  The  moun- 
tains produce  iron  and  coal,  and  a  little  copper,  lead, 
silver  and  antimony.  About  1000  tons  of  coal  are  an- 
nually wrought,  and  about  5000  of  iron.  There  are 
several  canals,  and  two  small  lakes  in  the  department. 
The,  principal  rivers  are  the  Rhine,  the  Lauter,  the 
Byrse,  and  the  Hall.  The  manufactures  are  principal- 
ly linen,  woollen,  and  cotton  goods,  and  also  some  pa- 
per, leather,  and  glass.    The  chief  towns  are 
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Warwick, 
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Newport* 

wl 

Providence, 

10,071 

&  Klnfrton, 

1 

70,931 


The  surface  of  this  state  is  low,  except  in  the  N.W. 
of  the  township  of  Bristol,  in  which  ia  Mount  Hsup. 
The  soil,  though  not  fertile,  is  fitted  for  all  the  vegt. 
table  products  of  New  England.  The  principal  crop 
are  Indian  corn,  rye*  barley,  and  oats.  Wheat  is  ifo 
cultivated.  The  pasture  is  fine,  and  baa  fed  neat  cu. 
tie  with  a  weight  of  about  1700  lbs.  About  90,000 
sheep  are  reared  in  the  fold,  and  the  butter  and 
cheese  is  excellent  In  the  Narranganset  track,  there  is 
a  breed  of  pacing  horses,  which  are  celebrated  far  their 
speed  and  vigour.  The  value  of  lands  and  hoiues  is 
1314  was  21,567,02,0  dollars. 

The  mineral  productions  of  the  territory  are  inm 
ore,  copper  ore,  abundance  of  limestone,  marble,  *r- 
pentine,  loadstone,  and  some  coal.  The  best  frequent- 
ed mineral  spring  is  near  the  town  of  Providence.  Tbt 
following  list  shows  the  state  of  the  manufactures  in 
1810. 


Colmar, 
Befort, 

Porentrui, 

Altkirch, 

l)elemont, 


Population. 

13,3^6 

4,400 

2,032 

1,720 

902 


Colmar  is  the  chief  place  of  the  department.  The 
forests,  of  which  about  a  fourth  part  belong  to  the  na- 
tion, occupy  about  212,000  hectares,  or  about  400  acres. 
The  contributions  in  1803  were  2,837,063  francs. 
Population  382,285. 

RHINE  and  Moselle,  the  name  of  a  department 
in  the  north-east  of  France,  is  bounded  on  the  east  by 
the  right  Dank  of  the  Rhine ;  on  the  north,  by  the  de- 
partment of  the  Roer ;  on  the  west,  by  that  of  the  Sarre  ; 
and  on  the  south,  by  that  of  Tonerre.  Though  this  de- 
partment is  mountainous,  yet  it  is  very  fertile.  Corn  is 
abundant,  and  sells  at  a  low  price.  Several  exce)  lent 
wines  are  produced  on  the  banks  of  the  Rhine.    There 


Salt, 
Cotton  millf , 

Weaving  looms, 

Hats, 

Flax  seed  oil, 

Spirits* 

Currant  wine, 

Bark, 

Paper, 

Cable  and  cordage, 

Paper,  stamped, 

Straw  bonnets, 


Quantity.  Valaa. 

800  bushels.  600  dob*. 
17  mills  and  5100011* 
of  jam, 
11,000  looms, 

50,000           .  150,000 

9560  gallons,  11,950 

1,193,398  gallons,  8 18,240 

75  barrels,  4,990 

-       ,     2  mills, 

14,625  reams,  53,297 

545  tons,  163,500 

8,000  pieces,  8,000 

87,120  bonnets,  25,000 


Grist  and  saw  mills,    58,000. 

The  total  value  of  manufactures  in  1810'was  3,138*546. 
Rhode  island  supports  600  vessels  for  its  foreign  com- 
merce. Its  exports  are  barley,  grain,  flax  seed,  spirits 
horses,  cattle,  sheep,  beef,  pork,  fish,  poultry,  coeese, 
cyder,  cottons,  linens,  sail  cloth,  bar  and  sheet  iron, 
sails,  anchors,  &c.    The  imports  are  the  manufacture 


are  mineral  waters  at  Tinstein  ;  and  the  salt  springs  of,   of  Europe  and  India,  West  India  produce,  and  logwood 


Simmern  are  said  to  bring  in  about  220,000  francs  to 
the  nation.  Coal  is  also  obtained  here.  The  principal 
rivers  are  the  Rhine,  the  Moselle,  the  Simmern,  and 
the  Ahr.    The  chief  places  of  the  department  are  t 


from  Honduras.    The  value  of  the  exports  was 


Contents, 

Bonne, 

Simmern, 


Population. 
10,0(00 
8,837 
1,467 


1791, 

1802, 
1810, 
1816, 


470,131  dolls* 
2,43S,*63 
1,331,576 

612,704 


Coblentz  is  the  capital  of  the  dejoartment  The  fo* 
rests  occupy  about  200,000  acres.  The  contributions  in 
1803  were  1,717,493  francs.     Population  203,290. 

RHINOCEROS,  see  Mazology,  Vol.  XIII.  p.  449. 

RHODE  Island,  one  of  the  United  Stales  of  North 
America,  including  Rhode  Island  and.  Providence 
Plantation,  is  bounded  on  the  south,  by  the  Atlantic ;  on 
the  east  and  north,  by  Massachusets;  and  on  the  west, 
by  Connecticut,  It  is  forty-nine  miles  long,  from  north 
to  south,  and  thirty-seven  miles,  at  its  greatest  width ; 
containing  about  1580  square  miles ;  of  which  ninety 
axe  islands,  and  190  are  covered  with  water. 

The  political  divisions  of  the.  state  were  as  follows  in 
1810: 


The  principal  rivers  .are  Providence  and  Taunton, 
which  flow  into  Narranganset  bay.  The  former  is  na- 
vigable for  vessels  of  900  tons  to  the  town  of  Piwi- 
dence ;  and  the  latter  is  navigable  for  small  vessel!  to 
Taunton.  The  chief  bays  are  Narranganset  bay,  the 
mouth  of  wjiicfr  is  sixteen  miles  wide ;  Greenwich  bsy, 
and  Haup  bay ;  Point  Judith  Pond  and  Providence 
bay,  between  one  and  three  miles  wide.  The  prindpil 
islands  are  Rhode  Island,  Block  Island.,  about  seven 
miles  long  and  four  broad ;  Cannonient  Island,  tea 
miles  long  and  one  broad ;  and  Prudence  Island,  six 
miles  long  and  one  broad. 

The  shores  abound  with  cod,  halibut  mackerel  had- 
dock, bass,  and  perch.;  and  the  rivers  and  bays  with 
sheep  s  head  shad,  and  herring.  The  cod  fish,  Teiradm 
tcstudinus,  exhibits  a  singular  property.  When  placed 
alone  on  the  ground,  it  draws  in. air. by  iu  mouth,  uli 
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•    it  changes  from  an  oblong  to  a  round'shape/a  change  ~sun  is  not  visible.    The 'winds  vary  little.    They  blow    Rhode* 

i    which  the  fish  accompanies  with  a  grunting  noise.    from  the  north  or  north-west  during  almost  every  ^t— " 

u   When  plunged  in  the  water  it  resumes  its  proper    month,  and  with  some  violence.  The  heats  of  summer 

^  shape.  are' by  no  means  intense.     Hot  winds,,  however,  blow 

A  college  was  founded  at  Warren  in  1764,  but  was    from  Caraxnania,  in  Juno  and  July.    The  winters  are 

removed  to  Providence  in  1770 ;  in  1804,  it  was  called    wet  and  mild. .  According  to  Savary,  the  population  is 

Brown's  University,  from  one  of  its.  benefactors.    In    distributed  in  the  following  manner ;  Rhodes,  the  ca- 

1811,  the  students  were  ISO,  and  the  graduates  47.   "pital,  is  inhabited  chiefly  by  Turks.    Five  villages  are 

Academies  have  been  established  in  the  principal  towns,    occupied  by  Mussehrien.   Five  towns,  and  41  villages, 

There  are  thirty-one  banks  in  the  state.    The  principal    are  inhabited  by  Greeks.    The  families  tie  reckons  at 

towns  are  Providence,  Newport,  Bristol,  Warren,  South    4700  Turkish  families,  2500  Greek  families,  100  fami- 

Kingston,  East  Greenwich,  and  Smithfield.  lies  of  Jews,  making  in  all  7300,  which  will  give  a  po« 

Providence  is  situated  on  both  sides  of  Providence    pulation  of  736,600.  Mr.  Turner  estimates  the  Greeks 

river,  thirty-five  miles  from  the  sea.    It  is  a  well-built    at  14,000,  occupying  42  villages ;  and  he  says  that  the 

and  flourishing  town,  With  an  elegant  bridge  ninety    remaining  6000,  consisting  of  Turks  and  Jews,  inhabit 

feet  broad  across  the  river.     The  public  buildings  are    the  capital.  The  remittances  to  Constantihople'are  con- 

a  court  house,  a  gaol,  a  university,  already  mentioned,    aidered  to  be  about  £6300. 

a 'public  library  of  2000  volumes;  five  public  -schools,  Lindtfs,  now  Undo,  the  ancient  capital  of  Rhodes, 
seven  banks,  and  eight  churches.  There  are  four  cot-  'and  one  of  the  three  cities  alluded  to  by  Homer,  (IL 
ton  factories,  a  large  woollen  one,  a  paper  mill,  and  a  B.  66k.) 'has  been  littler  visited  by  travellers.  Dr.  Clarke 
company  for  bleaching  and  dyeing.  Three  newspapers  learned  that  there  existed  there  the  ruins  of  a  temple. 
are  published  here.  which  may  have  stood  on  the  site  of  the  fane,  origi- 

The  population  of  Rhode  Island  is  as  follows :  hally  consecrated  to  the  Lindian   Minerva  by  the 

"daughters  of  Danaus.    Many  inscriptions  were  obser- 
1730,       17,935,  including  2,633  black*.  >eo\  Oneof  which  given  by  Dr.  Clarke,  contains  Some 

^tm        Ai'flSo'  tfm  "evidence  respecting  the  position  of  the  ancient  city. 

5       km.  *40T  free  MacU.  aad  948  daves.       Vases  of  ^eat  antiquity  were  dug  up  in  the gar  den  .% 

1810,       76,931,  8,609  and  108  slaves.  travelling  on  mules,  Lmdus  is  not  more  than  one  long 

Clay's  journey  from  Rhodes. 
See  Callender's  History  of  Rhode  Island,  1738  ;  'and        The  island  of  Hhodes  is  reduced  to  the  greatest 
Warden's  Account  of  the  United  State*,  Vol.  i.  chap.  xi.    "wretchedness  by  the  oppressions  of  fhe  Turks.    The 
p.  456.  capitation  tax  is  3p  piastres  per  house.   The  natives  are 

RHODES  is  the  name  of  an  island  In  the  Mediter-  compelled  to  labour  for  the  government  fbr  little  or  no 
rtnean,  near  the  coast  of  Asia  Minor,  and  forming  part  pay  during  three  months  of  the  year, 
of  the  Turkish  empire.  This  island,  which  was  one  of  RHODES,  the  capital  of  the  above  island  of  the 
the  most  celebrated  of  the  Grecian  states,  and  rendered  aame  name,  is  agreeably  situated  at  the  extremity  of  a 
illustrious  by  its  commercial  wealth,  as  well  as  by  its  promontory,  and  on  the  side  of  a  hill.  The  streets  and 
naval  greatness,  forms  now  a  Very  insignificant  'portion  nouses  are  disposed  in  the  form  of  an  amphitheatre, 
of  the  globe.  The  island  is  about  12  leagues  long  from  "and  when  seen  from  the  harbour  (a  view  which  Dr. 
north  to  sooth,  about  6  broad,  and  about  44-  in  circuit.  Clarke  has  given,)  it  has  a  most  imposing  appearance,, 
Its  form  is  nearly  triangular,  and  was  hence  called  from  the  apparent  massiveness  of  its  walls,  and  from 
Trmacria.  its  lofty  towers  situated  upon  rocks.     The  traveller, 

The  land  rises  gradually  from  the  sea ;  and  from  the  'however,  is  disappointed  on  entering  the  town.  The 
excellence  of  the  climate,  and  the  fertility  of  the  soil,  streets  are  harrow  and  irregular,  and  the  edifices  desti- 
produces  abundant  crops.  No  agricultural  skill,  bow-  tute  of  elegance  and  symmetry.  One  .half  of  the  houses 
ever,  is  employed  to  aid  the  natural  fertility  of  the,  soil,  are  rn  ruins  in  the  city,  arid  as  many  in  the  suburbs 
so  that  weeds  and  useless  plants  occupy  the  place  of  are  uninhabited.  Among  the  modern^treets,  the  best 
corn  and  dives.  A  tract  of  low  hills  netft  appears,  and  the  most  spacious  one  is  the  Jews  quarter.  The 
which  still  produces  some  of  the  celebrated  perfumed  "Suburbs,  inhabited  by  the  Creeks,  are  very,  fine,  anji 
wines  of  the  island,  and  a  range  of  mountains  succeeds,  consist  of  good  stone  houses,  with  gardens.  The  prin- 
thinly  covered  with  those  fine  forests  which  furnished  cipal  public  buildings  are  the  Church  of  St.  John,  the 
the  wood  for  the  ships  of  the  ancient  Rhodians.  In  the  palace  of  the  Grand  Master,  and  a  convent,  all  Gothic, 
centre  of  that  range  rises  the  steep  and  lofty  summit  of  The  churches  are  bf  course  turned  into  niosques,  aodji 
Mount  Artemira,  wliich  commands  a  prpspect  of  all  large  hospital  into  a  granary.  The  old  palace  Is  a  large 
the  surrounding  sea  and  coasts.  and  handsome  building. 

As  neither  the  corn  nor  the  olives  raised  in  the        "  The  principal  ruins  at  Rhodes,"  says  Dr.  Clarke, 

island  are  sufficient  for  j|s  consumption,  both  are  im-  . "  are  riot  of  earlier  date  than  the  residence  of  the 

ported  to  a  considerable  extent.    The  quantity  of  cot-    Knights  of  Malta.    The  remains  of  tneir  fine  old  for- 

ton  cultivated  is  scarcely  sufficient  fbr  the  wants  of  the    tresses  still  exhibit  a  venerable  moated  castle,  of  great 

people.    Wine,  figs,  and  other  fruits,  are  exported  in    size  arid  strength,  so  fortified  as  to  seem  almost  im- 

considerable  quantities.  pregnable.     It  appears  a  complete  systerri  of  fortifies- 

The  climate  of  this  island  is  every  way  delightful,    tion,  combining  dikes  and  drawbridges,  battlements 

The  air  is  salubrious. — "  Every  gale  is  scented,"  says    and  bastions.    The  cells  of  the  Knights  are  yet  entire, 

Dr.  Clarke,  "  with  powerful  fragrance,  wafted  from    forming  a  street  within  the  works;  and  near  these  cells 

.groves  of  orange  and  citron  trees.   Numberless  aroma-    is  the  cathedral  or  chapel,  whose  wooden  doors^  curi- 

tic  herbs  exhale,  at  the  same  time,  such  profuse  odour,    ously  carved,  arid  said  to  have  been  wrought  of  an  tri- 

that  the  whole  atmosphere  seems  impregnated  With  a    corruptible  kind  bf  Cedar,  have  been  preserved  in  tbefr 

spicy  perfume."    Hardly1  a  day  passes  in  which  the    original  state.    The  aims  of  England  and  France  ap- 
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pear  sculptured  upon  the  wall-  The  Turk*  have  con- 
verted the  sanctuary  into  a  magazine  for  military 
stores.1" 

• 

Dr.  Clarke  has  published  various  inscriptions  of 
Rhodes,  which  he  noticed  principally  on  marble  al- 
tars. 

There  occurs  annually,  at  Rhodes  tjie  ceremony  of 
carrying  Silenui  in  procession.  A  troop  of  boys  co- 
vered with  garlands,  draw  along  in  a  car  a  fat  old  man, 
•attended  with  great  pomp.  Rhodes  has  two  harbours, 
the  old  and  the  new.  Dr.  Clarke  describes  the  mouth 
of  the  old  harbour  as  so  choaked  with  ruins  that  small 
vessels  alone  are  able  to  enter.  The  two  extremities 
'of  the  harbour  are  defended  by.  towers  about  800  feet 
distant ;  and  in  the  centre  of  the  mole  there  is  a  square 
tower  120  feet  high.  There  are  here  yards  for  ship- 
twilding,  but  they  are  little  used.  The  timber  is  brought 
from  .the  fine  forests  of  Caramania.  The  .most  north- 
em  of  the  inner  harbours  is  called.  Ters-haneb,  or  the 
arsenal,  and  is  reserved  for  the  bey's  vessels.  It  has 
two  transverse  piers,  but  they  are  in  a  ruinous  state,; 
'and  in  the  narrow  entrance  between  them  there  are 
only  eight  or  nine  feet  of  water,  though  they  are  .three 
fathoms  Wide.  In  1 81 1,  Captain  Beaufort  saw  a  thirty- 
six  gun  frigate  on  the  stocks,  built  of  fir  from  the 
mountains  near  Makry.  The  other  harbour  is.  general- 
ly full  of  merchant  ships,  which  moor  with  a  hawser 
to  the  quay 8,  and  an  outer  anchor  in  four  or  five  fa- 
thoms; but  a  riorth-east  wind  sends  in  a  heavy  sea. 
This  harbour  has  also  a  transverse  pier,  with  an  open- 
ing at  each  end;  but  the  water  in  that  part  of  it  is 
very  shallow.  There  is  here  a  convenient  fountain 
for  watering.  Rusk,  wine,  and  other  refreshments 
are  easily  procured  through  the  consul.  The  principal 
source  of  wealth  among,  tne  inhabitants  consists  in  the 
number  of  vessels  which  land  here  in  coming  from  the 
Archipelago  to  the  eastward. 

*  The  great  colossal  statue  of  Rhodes  is  supposed  by 
M.  de  Caylus  and  others  to  have  stood  at  some  dis- 
tance from  the  sea.  Pliny  mentions  a  hundred  other 
colossuses  which  were  placed  in.  different  quarters. ef 
the  city.  The  colossus  of  the  sun,  as  the  principal  one 
was  called,  was'  the  production  of  an  artist  of  Lindus. 
It  was"  above  100  feet  high  and  720,000  lb.  weight. 
It  'Was  thrown  down'  by  an  earthquake;  and  it  was 
not  till  the  year  672  that  the  bronze  was  carried  off  by 
the  Arabs  after  taking  it  to  pieces.'  East  Long.  28° 
12'.  15".    Nortji  Lat  56°  20'.  * 

*  See  Savary's  Letters  on  Greece  ;  and  Sonnini's  7Va« 
vets  in  Greece  and  Turkey,  p.  88—108  ;  Clarke's  Tra- 
vel Vol.  ii.  p.  221—230 ;  and  Captain  Beaufort's  Me* 
vtoir  of  a  Survey  of  the  Coast  of  Caramania,  1820,  p.  i. 

RHODEZ,  or  Ropes,  a  town  of  France,  and  capital 
of  the  department  of  the  Avignon,  is  situated  on  a 
rising  ground  near  the  river  Aveyron.  The  streets  are 
narrow  and  dark,  and  the  bouses  of  an  ancient  aspect. 
It  has  two  squares,  and  the  cathedral,  which  is  hand- 
some, and  has  a  steeple  of  great  height,  is  the  chief 
public  building.  There  are  also  here  a  lyceum,  a  pub* 
lie  library,  and  an  exchange.  The  principal  manu- 
factures are  cloth,  gloves,  leather,  and  candles,  and 
some  of  copper.  Population  6233.  East  Long.  2° 
34'  20\     North  Lat.  44°  21'  8". 

RHODIUM.   See  Chemistry,  Vol.  VI.  p.  20—89. 

RHONE,  a  large  river  of  Europe,  which  rises  at  the 
foot  of  Mount  Furca,  in  the  centre  of  Switzerland,  a 
lew  miles  only  from  the  source  of  the  Rhine.  After 
passing  through  the  Valais  (the  valley  of  the  Rhone,) 
and  receiving  various  tributary  streams,  it  enters  the 


.lake  of  Geneva  with  a  soapybiue  tinge;  and  again  isusi 
from  the  lake  in  a  pure  sky-blue  stream* at  Genera. 
It  now  Jakes  a  southern  course,  separating  France  from 
Savoy  ,-  and  when  it  comes  to  St.  Cenie,  it  turns. to  the 
.north-west,  and' then  to  the  west,  tiH  it  reaches  Lyoni, 
where  it  is  joined  by  the  large  stream  of  the  8aoBe, 
after  forming  the  tongue  of  land  upon  which  that  fit* 
city  is  built.  Near  Lyons  the  Rhone  flows  nearly  riot 
south:. and  after  receiving  the  Isere,  a  little  to  tat 
north  of  Valois,  and  the  Durance,  a  little  to  the  north 
of  Avignon,  rivers  which  descend  from  the  westers 
side  of  the  Alps,  it  divides  itself  into  two  dieting 
branches  below  Aries ;  one  of  which  turning  to  the 
wes^  and  then  to  the  south,  and  forming -the  southern 
extremity  of  the  department  •  of  Herault,  discharge 
itself  below  Aiguea  Mortes  into  the  gulf  of  Lyons  in  tin 
Mediterranean.  The  other  branch,  which  is  the  largest, 
'reaches  the  sea  more  directly  by  six  channels,  tnt» 
'which  it  divides  itself,  but  which  have  a  common  em* 
.bouchure  below  the.  island  of  Camargue,  which  they 
.surround  before  they  fall,  into  the  gulf  of  Lyons, 
Having  performed  a  course  of  about  500  mile*  Tbs 
Rhone  is  always  largest  in  the  summer  season,  from 
the  melting  of  the  Alpine  rivers.  It  is  the  larger 
river  in  France,  and  the  most  rapid  in  Europe.  It  ii 
easily  navigated  in  the  direction  of  its  stream ;  but 
mechanical  power. such  as  steam,  or  that  of  horses,  it 
necessary  against  the  current. 

One  of  the  most  interesting  phenomena  of  rivers  if 
exhibited  by  the  Rhone  at  that  part  of  its  coarse,  where 
it  loses  itself  under  ground  more  than  once.  These 
phenomena,  known  by  the  name  of  the  Pertes  du  Rhone, 
take  place  near  Bellegarde,  between  Lyons  and  Gene- 
va, and  about  sixteen  miles  from  the  latter  city.  In 
January,  when  the  Rhone  is  very  small,  from  not  being 
supplied  by  the  Glaciers,  there  is  only  one  place  where 
it  loses  itself  under  ground.  When  the  river  is  at  • 
greater  height,  it  loses  itself  at  another  place,  and  when 
it  is  still  higher,  there  is  a  third  place  where  it  diap* 
pears.    At  very  great  floods,  the  water  cans  over  the 

S laces  where  the  river  in  ordinary  states  of  its  wstert 
as  disappeared ;  so  that  there  is  then  no  appearand 
of  the  pertes,  though  a  great  part  of  the  river  actual!/ 
goes  under  ground  as  before. 

On  the  5th  September  1814,  when  we  had  the  satis- 
faction  of  examinipgthis  curious  phenomenon,  the  water 
did  not  all  disappear  at  the  first  perte,  and  it  was  even 
boiling  up  with  great  fury  at  the  third  perte.  Below 
the  third  perte,  a  new  stone  bridge  has  lately  been 
thrown  over  the  channel,  and  a  little  way  below  the 
bridge,  the  Rhone  re-appears  with  great  fury.  A 
wooden  bridge  had  formerly  been  erected  between  the 
first  and  second  pertes,  but  it  was  carried  off  by  the 
river.  The  channel  between  the  first  and  second  perte* 
was  once  roofed  over  naturally  with  rock;  but  the  roof 
.was  cut  away,  as  the  place  had  become  the  receptacle 
of  smuggled  goods.  , 

RHONE,  the  name. of  a  department  in  the  south- 
east of  France,  including  the  former  province  of  hy- 
onnois,  bounded  on  the  north  and  west  by  the  depart- 
ments of  the  Saone  and  Loire,  on.  the  south  and  weit 
by  that  of  the  Doire,  on  the  south  and  east  by  the 
Isere,  and  on  the  east  by  the  Ain.  It  has  an  area  of 
2935  square  kilometers,  or  148  square  leagues.  Th* 
surface  of  the  department  is  somewhat  mountainous; 
and  its  climate  is  so  variable  in  temperature,  that  vege- 
tation is  slow  and  backward  in  every  part.  The  grasi 
which  it  yields  is  not  one^third  of.  what  is  wanted  far 
its  own  consumption/   Potatoes,  which  are  grown  ia 
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.great  quantities,  arq  the  principal  food  of  the  country 
people.  The  wines  of  the  department  are  very  abun- 
dant, and  in  general  highly  esteemed.  Those  chiefly 
iiwcqueat,  are  from  the  vineyards  situated  along  the 
^  Saone  to  the  right  of  the  Rhone,  vis.  Cote-Rotie,  Chas- 
sagre,  Millery,  end  Sainte  Foix.  The  inhabitants  of 
the  mountainous  parts  Spin  and  weave  cotton.  Iron, 
copper,  lead,  coal,  marble,  and  freestone,  are  the  seve- 
ral productions  of  the  department.  The  following  are 
the  chief  towns  :— 


Lyon, 

VUlcfranche, 


Population. 
109,500 
5000 


Lyon  is  the  chief  town  of  the  department,  and  has 
already  been  fuRy  described/  At  Villefranche  there 
is  a  manufacture  of  linen  cloths  called  Toilet  de  Beau* 
joloU.-  There  ate  only  about  23,000  acres  of 'wood  in 
this  department  The  contributions  in  the  year  1 80S 
were  4,391,838  franca. 

RHONE,  Mouths  of  the,  Bouchrb  wb  Rhons, 
is  the  name  of  a  department  in  the  south  of  France, 
formed  but  of  the  dioceses  of  Aries,  Aix,  and  Marseilles, 
and  bouhded  on  the  north  by  the  department  of  Vac- 
cinae, on  the  west  by  that  of  the  Gard,  on  the  south  by 
the  sea,  and  on  the  east  by  that  of  the  Var.  Its  area 
is  5315  square  kilometers,  or  266  square  miles.  The 
principal  productions  of  the  department  are  corn,  rice, 
olives,  sumach,  wool,  and  silk.  In  consequence  of  the 
severe  winters  of  1788  and  1789,  many  of  the  olive 
trees  have  been  destroyed,  so  that  the  produce  is  only 
one-fourth  of  what  it  was.  The  wines  of  Ciotat,  five 
leagues  from  Marseilles,  are'  the  most  celebrated. 
Wool  is  exported  to  the  value  of  L.S0,00O,  and  silk  to 
the  value  of  I/.  40,000.'  Corn  is  imported.  Iron,  alurq,  ' 
vitriol,  and  marble,  are  among  itstaineral  productions. 
The  chief  town*  are,—* 

Population. 
Maneaies,  •       -  .  111,180 

Aix,  ...  .  23,686 

Taiascon,  .  -  -  18,300 

Marseilles  is  the  chief  place  of  the  department 
There  are  only  about  60,000  acres  of  wood.  The  con- 
tributions in  1  803  were  3,612,199  francs. 

RHUBARB.  See  Materia  Mbdica,  Vol.  XIII. 
p.  353. 

BICE  PAPER,  a  name  very  improperly  applied  to 
a  beautiful  white  and  soft  vegetable  membrane,  be- 
longing to  the  bread  fruit  tree,  the  Jrlocarpus  incisi* 
fdia  of  Linneus. 

The  following  observations  on  its  structure,  made  by 
Br.  Brewster,  are  taken  from  the  Edinburgh  Journal 
of  Science,  No.  3,  to  which  the  reader  is  referred  for  a 
drawing  of  the  structure. 

"  The  substance  commonly  known  by  the  name  of 
Rice  Paper  is  brought  from  China  in  small  pieces,  about 
two  inches  square,  and  tinged  with  various  colours.  It 
has  been  for  some  time  used  as  an  excellent  substitute 
for  drawing  paper,  in  the  representation  of  richly  co- 
loured insects,  and  other  objects  of  natural  history, . 
and  has  been  employed  in  this  city  with  still  more  sue-  . 
cess  in  the  manufacture  of  artificial  flowers. 

"  Although  rice  paper  has  a  general  resemblance  to  a 
substance  formed  by  art,  yet  a  very  slight  examination 
of  it  with  the  microscope  is  sufficient  to  indicate  a  ve- 
getable organisation.  In  order  to  observe  and  trace 
toe  nature  of  its  structure,  it  was  necessary  to  give  it 
•ome  degree  of  transparency ;  and  I  expected  to  ac- 
complish this  by  the  usual  process  of  immersing  it  in 
*&r  or  in  ou  of  the  same  refractive  power.  This 
vol.  xvii.  part  I. 


operation,  however,  instead  of  increasing *tbe  tranape-  .Kirtwf 
rency  rendered  the  film  more  opaque,  and  suggested     .  soflm 
the  probability  that,  like  Tabasheer,  it  was  filled  with'--  ~"   " 
air ;  and  that  the  augmentation  of  its  opacity  arose,  as 
in  the  case  of  that  siliceous  concretion,  from  the  partial 
absorption  of  the  fluid. 

"In  order  to  expel  the  air  from  the  cells  in  which  it 
seemed  to  be  lodged,  I  exposed  a  piece  of  the  rice  paper 
to  the  influence  of  boiling  olive  oil.  The  heat  immedi- 
ately drove  the  air  in  small  bubbles  from  the  cells  near 
the  margin ;  but  it  was  with  some  difficulty  that  it 
was  forced  to  quit  the  interior  parts  of  the  film*  As 
the  olive  oil  had  now  taken  the  place  of  the  air,  and 
filled  all  the  cells,  the  film- became  perfectly  transpa- 
rent, and  displayed  its  vesicular  structure  when  placed 
under  a  powerful  microscope. 

'<  It  will  appear  from  the  drawing  executed  by 
Mr.  Greville,  that  the  rice  paper  consists  of  long 
hexagonal  cells,  whose  length  is  parallel  to  the  sur- 
face of  the  film ;  that  these  cells  are  filled  with  air, 
when  the  film  is  in  its  usual  state  ;  and  that  from  this 
circumstance  it  derives  that  peculiar  softness  which 
renders  it  so  well  adapted  for  the  purposes  to  wjiich  it 
is  applied.  When  the  film  is  exposed  to  polarised 
light,  the  longitudinal  septa  of  the  cells  depolarise  the 
light  like  other  vegetable  membranes. 

"  Among  the  three  specimens  of  rice  paper  which  I 
have  produced,  there  is  one  from  which  all  the  air  has 
been  expelled  by  the  boiling  oil ;  another  in  which  some 
of  the  air  bubbles  still  appear  in  the  vesicles,  the  air 
having  been  only  partially  expelled  by  boiling  water ; 
and  a  third  which  is  in  contact  with  water  without 
having  been  deprived  of  any  of  its  air  bubbles. 

"  Upon  mentioning  to  Mr.  Neill  the  preceding  expe- 
riments, he  informed  me  that  the  lady  in  Edinburgh, 
Miss  Jack,  who  had  employed  rice  paper  with  suqh 
success  in  the  manufacture  of  artificial  flowers,  had 
learned  from  her  brother,  who  was  in  China,  that  it 
was  a  membrane  of  the  bread  fruit  tree,  the  artocarpus 
incisifiilia  of  naturalists." 

RICHARDSON,  Samuel  a  celebrated  novel  wri- 
ter, was  born  in  the  county  of  Derby,  in  the  year 
1689.  His  father,  who  was  a  joiner,  intended  his  son 
for  the  church ;  but  he  was  unable,  to  give  him  any 
more  than  an  ordinary  education  at  die  grammar 
school.  Young  Richardson  seems  to  have  had  an  ear- 
ly turn  for  letter  writing;  and  at  an  early  period  of 
life,  was  fond  of  female  society.  At  the  age  of  thir- 
teen, he  is  said  to  have  been  employed  by  three  young 
women  to  write  their  love  letters;  and  to  have  ma- 
naged these  little  transactions  with  so  much  discretion, 
that  none  of  them  suspected  him. 

In  the  year  1706,  he  was  apprenticed  to  Mr.  John 
Wilde,  a  printer,  whom  he  served  with  assiduity  fpr 
seven  years,  devoting  the  time  which  others  employed 
in  rest  and  recreation,  to  the  improvement  of  hie  mind. 
When  his  apprenticeship  was  finished,  he  wrought  as 
a  journeyman  printer  for  six  years;  and  in  1719,  he 
began  business  on  his  own  account  in  a  court  in  Fleet 
.  Street.  His  unemployed  time  was  now  occupied  in 
drawing  up  indices  for  authors  and  booksellers,  and  in 
writing  prefaces  and  dedications,  for  which  he  seems 
to  have  then  possessed  a  peculiar  talent.  In  the  year 
172S,  when  the  Duke  of  Wharton  had  stirred  up  an 
opposition  in  the  city,  jilr.  Richardson,  though  ot  op- 
posite principles,  was  intimately  connected  with  him, 
and  even  printed  bis  "  True  Briton."  When  ha  saw, 
however,  the  real  object  of  the  paper,  he  refused  to 
print  it  after  No.  6;  and  in  consequence  of  his  name 

'       Sz 


RIC 


346 


RIC 


JUebard-  not  appearing  at  the  paper,  he  escaped  the  effects 
son*  of  a  decision  against  some  of  the  numbers  which  he 
had  printed.  He  was  afterwards  occupied  in  print- 
ing the  daily  Journal,  and  subsequently  the  dairy  Ga- 
zetteer. His  excellent  character,  and  the  friendship  of 
Mr.  Speaker  Onslow,  procured  him  the  lucrative  em- 
ployment of  printing  the  Journals  of  the  House  of 
Commons,  of  which  he  executed  26  volumes  in  folio. 

Having  been  applied  to  by  two  booksellers,  Mr. 
Rivington  and  Mr.  Osborne,  to  write  for  them  a 
volume  of  letters,  he  composed  for  them  his  "  Fami- 
liar Letters  to  and  from  several  persons  upon  business 
and  other  subjects.  In  drawing  up  that  little  work, 
which  appeared  in  1741,  he  conceived  the  idea  of  con- 
veying instructions  in  writing  and  acting  on  occasions 
of  importance,  and  of  composing  letters,  with  the  view 
of  teaching  young  women,  when  leaving  service,  how 
to  avoid  the  snares  laid  for  their  chastity.  These  let- 
ters he  combined  with  a  true  story,  and  he  is  said  to 
have  thus  composed  in  less  than  three  months,  his 
w  Pamela/'  a  novel,  in  2  vols,  which  appeared  in  1740, 
and  which  was  received  with  extraordinary  applause. 
In  one  year  it  went  through  five  editions,  and  was 
even  recommended  from  the  pulpit.  Notwithstanding 
this  great  popularity,  however,  it  was  loudly  blamed 
by  many,  for  the  direct  indelicacy  of  many  of  its 
scenes,  and  even  for  its  general  immoral  tendency; 
and  Dr.  Watts,,  to  whom  Richardson  had  presented 
the  work,  did  not  scruple  to  inform  him  that  tc  he 
understood  the  ladies  complain  they  cannot  read  the 
work  without  blushing.'* 

The  great  success  of  that  novel  produced  a  spurious 
continuation  of  it,  called  "  Pamela  in  High  Life/' 
which  induced  Richardron  to  give  a  continuation  of 
•  his  own  work  in  two  volumes,  but  it  was  in  no  respect 
equal  to  the  first,  being  more  a  defence  of  his  first  work 
than  a  continuation  of  it. 

Encouraged  by  his  great  and  unexpected  success,  he 
brought  out  in  1748  the  two  first  volumes  of  his  Cla- 
rissa Harlow.  This  work  stamped  our  author's  fame 
43  a  novel  writer,  and  excited  an  interest,  during  its 
progressive  appearance,  which  is  not  often  taken  in  a 
tale  of  fictitious  sorrow.  Rousseau  avers,  that  nothing 
was  ever  written  either  equal'  or  approaching  to  it-  in 
any  language.  It  was  translated  into  French  by  the 
Abb6  Prevost,  and  also  by  Le  Tourneur ;  into  Dutch 
by  Mr.  Stinstre ;  and  into  German,  under  the  eye  of 
the  illustrious  Haller. 

Mr.  Richardson  was  now  desirous  of  giving  bis 
readers  an  example  of  a  perfect  man,  uniting  the  cha- 
racter of  the  fine  gentleman  with  that  of  a  Christian. 
Hence  he  was  led  to  compose  his  "  Sir  Charles  Gran- 
dison,"  which  appeared  in  1753,  and  which  was  the 
best  work  which  he  wrote.  In  this  work,  the  charac- 
ter of  Clementina  has  been  generally  admired.  Dr. 
Warton  observes,  that  he  "  knew  not  whether  ever  the 
madness  of  Lear  is  wrought  up  and  expressed  by  so 
many  little  strokes  of  nature  and  passion..  It  is  abso- 
lute pedantry,"  he  continues,  "  to  prefer  and  compare 
the  madness  of  Orestes  in  Euripides,  with  that  of  Cle- 
mentina." Notwithstanding  this  high  praise,  however, 
it  is  admitted  by  Mrs.  Barbauld  that  even  this  charac- 
ter is  over- wrought,  and  that  our  author  never  knew 
when  to  stop,  and  had  a  tendency  to  tediousness  and 
prolixity  in  all  his  narratives. 

The  success  of  these  works,  and  the  profits  of  his 
business,  added  wealth  to  our  author's  fame.  In  1 760, 
he  purchased  half  of  the  patent  of  Law  Printer  to  his 
Majesty,  and  carried  on  that  part  of  the  business  in 
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conjunction  with  Miss  Lintot,  afterwards  the  wife  of  t 
Henry  Fletcher,  Esq.  M.P.  for  Westmoreland 

Richardson  was  twice  married,  and  had  several  chil- 
dren, but  only  four  daughters  grew  up  to  comfort  him 
in  his  old  aget  His  nerves,  which  were  naturally^ 
weak,  were  stili  farther  debilitated  by  the  loss  of  ax 
•children,  which  at  last  brought  on  a  paralytic  disorder. 
This  disease  terminated  in  an  apoplexy,  which  carried 
him  off  on  the  4th  of  July,  17&,  in  tbe72d  year  of  hk 
age. 

The  character  of  Richardson  seems  to  have  been 
nearly  as  perfect  as  any  that  he  ever  drew  from  his 
imagination.  He  was  plain  and  simple  in  hit-manner, 
and  so  modest,  that  he  never  attempted  to  shine  in  so- 
ciety. He  was  pious,  virtuous,  and  benevolent,  and 
delighted  in  every  opportunity  of  doing  good  to  hii 
fellow  creatures.  In  business  he  was  regular  and  in- 
dustrious, and.  left  bis  family  in  easy  circumstances. 

Besides  several  minor  productions,  which  are  not 
.worthy  of  being  even  mentioned,  Richardson  wrote 
No.  97,  vol.  ii.  of  the  Rambler,  which  led  Dr.  John- 
son to  say  in  the  preamble  to  it,  to  style  him  "  an  au- 
thor, from  whom  the  age  has  received  greater  fafonn, 
who  has  enlarged  the  knowledge  of  human  nature,  and 
taught  the  passions-  to  move  at  the  command  of  vir- 
tue." 

The  correspondence  of  Samuel  Richardson  was  pub- 
lished in  1804,  in*  six  octavo  volumes,  enriched  with  an 
excellent  life  of  the  author,  and  a  criticism  on  nil 
works,  by  Mrs.  Barbauld.  The  letters  seem  to  have 
been  most  improperly  published,  and  are  said  to  sully 
the  reputation  of  Richardson  as  a  writer.  For  a  fuller 
account  of  our  author,,  see  Chalmers'  Genet  al  Biogr*' 
phical  Dictionary,  vol.  xxvi.  p,  19* 

RICHELIEU,  Armand  ou  Ples&ib,  a  celebrated 
Prime  Minister  of  France,  waaborn  at  Paris  in  1580. 
He  was  educated  to  the  church,  and  was  consecrated 
Bishop  of  Lufon  at  the  age  of  22.  He  died  in  1642  at 
the  age  of  58.  A  faM  account  of  his  political  life  *• 
already  have  given  in  our  article'  France,  Vol.  IX 
p.  591,  593,  &C.  He  is  said  to  be  the  author  of  tha 
Testament  Politiqiie,  a  work  in  favour  of  .the  Cathefc 
church.  His  "  Letters/'  in  2  vols.  12rao>,  are  said  * 
be- interesting. 

RICH  MAN,  Geqroe  William,  a  well-known  na- 
tural philosopher,  was  born  at  Pernau  in  1711  •  H* 
father  was  treasurer  to  the  king  of  Sweden.  HeBtuued 
at  Revel,  Halle;  and  Jena,  and  was  elected  a  meml*» 
of  the  academy  of  St.  Petersburgh  in  1735.  In  J/*l 
he  was  chosen  extraordinary  professor  of  experioienul 
philosophy,  and  in  1745  ordinary  professor.  The  new 
science  of  electricity  soon  drew  his  particular  notio?; 
but  when  engaged,  on  the  6th  of  August,  n#*>  n 
drawing  electricity  from  the  clouds,  he  was  struck  dead 
by  the  lightning  which  had  entered  his  apparatus. 

An  account  of  this  interesting  event  has  been  f*Hr 
given  in  our  article  Electricity,  Vol.  VIII.  p.  450. 

RICHMOND,  a  borough  and  market  town  of  Eng- 
land, in  Yorkshire,  is  situated  on  a  lofty  eminence  <* 
the  banks  of  the  river  Swale,  which  winds  in  a  semi- 
circle round  the  town.  The  town,  which  is  built* 
the  southern  declivity  of  the  hill,  consists  of  sevrs 
well-built  and  well-paved  streets,  the  houses  of  whiffl 
are  chiefly  of  freestone.  The  public  buildings  are  two 
handsome  churches,  which  are  both  collegiate*,  and* 
good  town  hall.  The  market-place  is  spacious  and  ele- 
gant, and  surrounded  with  good  houses. 

Richmond  Castle,  which  is  grand  even  in  its  rat** 
stands  on  the  south  side  of  the  town  overlooking  »* 
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Swale,  which  flows  in  a  deep  valley  below.    On  all 
aides  except  the  north,  the  ascent  to  the  castle  is  steep 
and  precipitous.    The  shell  of  the  keep,  which  Is  al- 
most entire,  is  about  100  feet  high,  and  the  walls  11 
feet  thick.    The  lower  story  is  supported  by  a  huge 
pillar  of  stone  in  the  centre,  from  which  circular  arches 
spring  and  close  in  the  top.  The  floors  of  the  two  up-  * 
per  rooms  are  fallen  in,  and  the  stair  case  goes  only  to 
the  great  chamber.    There  is  a  ruinous  tower  in  the 
south  east  corner  of  the  aisle,  containing  a  gloomy  dun-  • 
geon  about  14  feet  deep.    The  castle,  which  covers 
nearly  six  acres,  belongs  to  the  Duke  of  Richmond. 
The  principal  manufactures  of  Richmond  are  knit  yarn 
stockings  and  woollen  caps ;  but  the  want  of  coal  and  > 
of  water  carriage  is  severely  felt     The  principal  arti-  > 
cles  of  trade  are  corn  and  lead.    The  corn  is  sent  from 
the  corn  market  to  the  dales  in  the  moors,  where  the  • 
ground  is  all  in  pasture.     The  lead  is  conveyed  from 
the  mines  about  14  miles  west  of  Richmond,  and  is 
then  sent  to  Borough  Bridge  and  Yarm.    The  town  is 
governed  by  a  mayor,  recorder,  24  aldermen,  and  24 
counsellors.    It  -  sends  two  members  to  parliament, 
who  are  chosen  by  about  270  electors.    The  Swale  is 
here  crossed  by  a  stone  bridge.    Population  in  1821— - 


Inhabited  houses,  *  * 

Families,  •  -  - 

Ditto,  employed  in  manufactures,  trade,  && 

Males,'  »  • 

Females,  - 

Total  Population  in  1821,      -      -  - 


1738 
760 
615 
1578 
1971 
3546 


See  the  Beauties  of  England  and  Wales,  vol.  xvi. 
p.  288. 

RICHMOND,  a  village  of  England,  in  the  county 
of  Surrey,  is  delightfully  situated  on  the  declivity  of  an 
eminence  on  the  south  bank  of  the  Thames,  which  is 
here  300  feet  wide,  and  is  crossed  by  an  elegant  bridge 
of  freestone,  communicating  with  Twickenham,  having 
five  semwcircular  arches.  The  village  has  a  very  me* 
gular  form,  hat  the  streets  are  handsome,  and  the 
louses  well  built  and  elegant  The  houses  and  hotels 
here  are  particularly  magnificent,  and  afford  the  finest 
accommodation. 

The  churoh  or  chapel  of  Richmond  consists  of  a- 
save,  aisles,  and  a  chancel,  built  of  brick.  There  is  at 
the  west  end  a  low. embattled  tower  built  of  white 
•tone  and  flint  in  chequers.  It  contains  many  monu- 
ments, among  which  are  those  of  Lord  Brouncker,  Mr. 
Yates  the  actor,  Robert  Lewis,  Esq.  who,  as  his  epitaph 
informs  us,  was  such  a  lover  of  peace,  that  "  when  a 
dispute  began  between  life  and  death,  gave  up  the 
ghost  to  end  the  dispute ;'.  James  Thomson  the  poet,  - 
whose  grave  was  not  indicated  till  1 792,  when  the  Earl 
of  Buchan  put  up  a  brass  tablet.  A  neat  theatre  has 
been  built  on  one  side  of  Richmond  Green.  In  Rich- 
mond Park  there  is  an  observatory,  with  a  mural 
vch  of  eight  feet  radius,  and  of  140°,  a  12  feet  zenith 
qector,  an  eight  feet  transit  instrument ;  and  a  ten  feet 
reflecting  telescope  by  HerschelL  In  the  moveable  dome 
QQ  the  summit,  there,  is  a  good  equatorial  instrument 
This  observatory  is,  we  believe,  under  the  direction  of 
Professor  Rigaud  of.  Oxford.  The  summit  of  the  hill, 
c&Ued  Richmond  Green, .  is  levelled  and  inclosed,  and 
i*  surrounded  with  lofty  $lms.  Richmond  Hill  is  coyer- 
ed  with  the  most  elegant;  mansions,  and  commands  the 
richest  and  most  extensive  prospects.  There  are  very 
useful  charities  in  this  place,  which  are  liberally  sus- 
tained, tj]{l  judiciously  managed.  See  the  Beauties  of. 
England  and  Wales,  vol.  xiv.  p.  194. 


RICHMOND,  a  city  of  the  United  States,  and  the  Ridom 
capital  of  Virginia,  is  situated  exactly  at  the  foot  of  the  0 
falls,  on  the  north  side  of  James  river,  and  about  150 
miles  from  its  mouth.  It  is  connected  with  Manches* 
ter,  on  the  opposite  side  of  the  river,  by  a  bridge  400 
yards  long,  and  there  is  an  excellent  bridge  over  the 
small  creek  called  Maine's  Branch,  which  divides  the 
lower  from  the  upper  part  of  Richmond.  The  public 
buildings  are,  an  episcopal  church,  a  handsome  state- 
house,  a  court-house  and  jail,  a  house  for  the  go- 
vernor, a  penitentiary,  an  armoury,  market  houses, 
a  public  library,  containing  about  S000  volumes,  a 
Lancasterian  school,  and  eight  chapels.  The  theatre 
was  burned  in  December  1811,  and  along  with  it  the 
governor  of  the  state,  and  above  70  .other  persons.  A 
handsome  episcopal  church  has  now  been  erected  upon 
the  site  of  it,  with  a  monument  m  front  recording  the 
disastrous  event.  The  city  contains  about  800  brick 
houses,  many  of  which  are  handsome,  and  600  of 
wood. 

At  the  armoury  of  Richmond  4000  muskets  are  ma- 
nufactured annually,  and  during  the  last  war,  it  sup- 
plied the  nation  with  300  pieces  of  cannon,  12  and  (5 
pounders,  only  one  of  which  burst  on  trial.  In  1815 
the  legislature  voted  100,000  dollars  for  the  support  of 
the  armoury,  and  the  establishment  of  four  arsenals. 
A  very  great  quantity  of  flour  is  yearly  made  at  Rich* 
mond*     A  rope  work  is  also  established  there. 

A  very  considerable  trade  is  carried  on  between  Rich- 
mond and  New  York.  Linen  made,  in  the  mountains 
is  exported  to  St  Petersburgh ;  but  the  principal  ex- 
ports are  tobacco,  flour,  and  coal. 

The  shipping  in  1816  amounted  to  9943  tons.  Steam  ' 
boats,  with  transport  boats  attached,  ply  on  James's 
river,  between  Richmond  and  Norfolk.  James's  river 
opens  a  communication  nearly  100  miles  long.  The 
Richmond  canal  stretches  six  miles  along  the  falls.  The 
lockage  is  eighty  feet,  which  is  accomplished  by  twelve 
locks,  which  form  a  communication  for  boats  between 
the  basin  of  the  river  and  tide  water.  The  company 
by  whom  this  canal  was  made,  are  bound  to  open  the 
communication  as  far  as  Pattenborough,  200  miles 
distant  from  Richmond.    The  population  is  as  follows: 

1800  5537  inhabitant* 

1810  9735 

1817  14,333 

See  Morse's  Geography  ;  and  Warden's  Account  \sf  the 
United  States,  Vol.  ii. 

RICINUS.    See  Materia  Mcdtca,  Index. 

RIFLE  Gutfs.     See  Gunmaking,  Vol.  X.  p.  560. 

RIGA,  a  city  of  Russia,  and  the  capital  of  Livonia, 
is  situated  aboutaeven  miles  from  the  sea,  on  an  extensive 
plain  on  the  Dwina,  and  on  the  gulf  of  Riga.  The  city 
is  situated  on  the  right, and  the  suburbs  on  the  left  bank 
of  the  river.  The  streets  are  nrfrrow  and  crooked,  but 
the  houses,  which  are  generally  of  stone,  are  neat  The 
principal  public  buildings,  &c.  are  the  town  house,  the 
exchange,  the  house  of  assembly  for  the  states  of  Livo- 
nia, the  imperial  palace,  the  cathedral,  the  imperial 
lyxeum,  the  arsenal,  the  hospital  of  St.  George,  the 
church  of  St.  Peter,  remarkable  for  its  fine  tower,  the 
Russian  hospital,  the  botanic  garden,  the  theatre,  the 
custom-house,  and  the  monument  of  the  incendiaries 
of  Riga.  There  is  also  a  public  library,  the  museum  of 
Himmsel,  and  a  college. ,  As  the  Dwina  is  too  wide 
for,. an  iron  or  a  atone  bridge,  it  is  crossed  by  a  floating1 
wooden  bridge,  40  feet  in  breadth,  and  2600  in  breadth. 
«f  A  row.  of  piles/'  says  Mr.  Coxe,  «•  extends  from  one 
shore  to  the  other;    each  pile  is  from  25  to  40  feet 
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long,  according"  to  the  depth  of  the  river ;  and  appears 
about  four  feet  above  the  level  of  the  water.  To  these 
piles  the  parte  of  the  bridge  are  loosely  fastened,  by  • 
means  of  iron  chains  fixed  to  the  transverse  beams.  The 
bridge  rises  and  falls  with  the  river,  and  under  the 
wheels  of  heavy  laden  carriages  it  moves  as  if  actuated 
by  a  spring."  When  the  frost  sets  in,  the  bridge  is 
removed ;  the  piles  remaining  in  the  water  are  forced  • 
up  by  the  ice,  and  conveyed  to  land,  and  the  whole  is 
again  laid  down  in  the  spring.  The  harbour  of  Riga 
is  commodious  and  .safe,  from  the  width  of  the  river, 
and  from  its  distance  from  the  sea.  The  entrance  of 
the  river  is  defended  by  the  fort  of  Dunaberg. 

The  principal  manufactures  of  Riga  are  starch,  play- 
ing cards,  refining,  of  sugar  and  brandy ;  and  some 
vessels,  particularly  coasting  ones,  a*re  built 

In  a  commercial  point  of  view,  Riga  is  one  of  the  most 
important  places  in  the  Baltic  By  the  Dwina,  and  by  a 
great  number  of  land  conveyances  in  winter,  it  receives 
the  productions  of  Livonia,  Esthonia,  Courland,  White 
Russia,  the  district  of  Minsk,  Lithuania,  and  the 
Ukraine.  A  great  quantity  of  Russian  corn  is  exported; 
and  the  rye  and  barley  of  Sweden,  Norway,  and  Hol- 
land, pass  through  it.  The  flax  and  hemp  are  assorted 
at  Riga  by  experienced  persons  into  several  kinds,  and 
the  prices  of  them  fixed.  The  best  flax  comes  from 
Marienburg,  Druja,  Sebesk,  and  Ratiska.  The  govern- 
ment of  Novogorod  Seversky  furnishes  the  best  hemp ; 
and  that  which  comes  from  the  district  of  Staradub  is 
particularly  valued.  The  greatest  part  of  the  flax  and 
nemp  are  bought  by  the  English.  Riga  exports 
chiefly,  through  English  and  Scotch  houses,  planks, 
beams,  skins,  tallow,  tar,  and  pitch.    The  values  of  the 

exports  were 

la  1700,  ...  6,525,714  rabies. 

1804s  .  -  -  12,166,912 

1809,  -  -  -  15,5-17,327 

The  articles  imported  are  commonly  wines,  English 
ales,  oils,  spiceries,  fruits,  salt,  sugar,  coffee,  tea,  and 
woollen,  cotton,  and  silk  goods.  They  have  amounted 
to  6,  7,  and  8,000,000  rubles.  The  exports  in  1804  were 
divided  as  follows : 


England, 

• 

• 

m 

5,320,522 

Holland, 

. 

. 

m 

1,358,470 

France, 

- 

. 

» 

414,875 

Spain, 

• 

- 

- 

1,550,614 

Portugal, 

« 

- 

- 

827,135 

Italy, 

- 

« 

- 

74,290 

Prussia, 

- 

m 

- 

160,331 

Embden, 

a* 

m 

- 

249,227 

Sweden, 

- 

m 

• 

654,029 

Denmark  and  Norway, 

- 

993,425 

Elsineur, 

• 

m 

• 

84,650 

Imbeck, 

- 

m 

« 

348,629 

Rostock, 

. 

m 

• 

70,519 

firemen, 

— 

m 

m 

61,160 

The  number  of  vessels  which  arrived  are  between 
1000  and  1 100  annually,  and  those  which  cleared  out, 
from  900  to  1000.  Population  about  36,000.  East  Long. 
24°  7'  45"  and  north  Lat.  56°  5'  1".  See  Coxe's  Travels 
in  Russia,  Poland,  $c.  vol.  ii.  p.  241—249;  Catteau 
Calleville's  Tableau  de  la  Met  Ballique,  torn.,  ii.  p. 
306 — 808;  Muller  Sammlueger  zur  Russischer  Geschicht, 
vol  ix.;  and  Wiedon  Beschreibung  der  Sladl  Riga. 

RIGHTS,  Bill  of,  is  a  declaration  delivered  on  the 
13th  of  February,  1688,  to  the  Prince  and  Princess  of 
Orange,  by  the  two  British  Houses  of  Parliament, 
"  asserting  and  claiming  the  true  and  ancient  undubita- 
ble  rights  of  the  people  of  this  kingdom." 

RIMINI,  anciently  Ariminum,  a  town  of  Italy,  in 
the  states  of  the  Church,  situated  in  the  Marecchia, 


near  tfie  Gulf  of  Venice.  The  town  is  of  consuler.  ^ 
able  size,  but  gloomy ;  but  the  streets  are  strait  The*  1] 
are  several  squares  in  the  town,  and  in  the  principal  ji 
one  there  is  a  marble  fountain,  with  a  statue  of  Pope  *"l 
Paul  V.  in  the  centre  of  it.  In  the  market-place  there 
is  a  stone  pedestal,  with  an  inscription  on  it,  stating 
that  upon  it  Caesar  had  stood  and  harangued  his  army 
after  passing  the  Rubicon.  The  cathedral,  the  church 
of  St'  Francis,  and  some  others,  are  •  ornamented  with 
fine  marble  taken  from  the  harbour  of  Rimini,  which 
was  once  covered  with  it  The  church  of  St  Francu 
is  a  fine  building,  erected  in  the  fifteenth  century,  and 
is  adorned  with  statues,  basso  relievos,  and  nunieroui 
sculptures.  The  principal  antiquities  here  are  a  tri. 
umphal  arch  of  Augustus,  and  an  elegant  bridge  82o 
feet  long  over  the  Marecchia,  consisting  of  five  arches, 
which  was  commenced  by  Augustus  and  finished  by 
Tiberius.  Its  communication  with  the  sea  is  by  a  ca* 
nal  which  is  choaked  up  with  sand  and  mud.  Popu- 
lation about  8000.  East  Long.  12°  32'  51"  and  north 
Lat  44°  8'  43". 

RING,  Saturn's.    See  Astronomy,  Index. 

RINGS,  Coloured,  Produced  by  Thin  Plates  of 
Air.    See  Optics,  Vol.  XV.  p.  56l. 

RINGS,  System  of  Coloured,  as  produced  by 
Polarised  Light    See  Optics,  Vol.  XV.  p.  590, 591. 

RIO  GRANDE.    See  Brasil,  Vol.  IV.  p.  4*7. 

RIO  DE  JANEIRO.  See  Brasil,  Vol.  IV.  p.  «S, 
433. 

RIO  DE  LA  PLATA.  See  Buenos  Ayrbs,  Vol. 
V.  p.  48 ;  and  Physical  Geography,  Vol.  XVI.  p. 
521. 

RIPON,  a  considerable  borough  and  market  town 
of  England  in  the  West  Riding  of  Yorkshire.  It 
stands  on  a  rising  ground,  between  the  rivers  Ure  ami 
Skell,  near  their  junction.  The  streets  are  arranged  in 
the  form  of  a  square,  the  larger  ones  forming  the  out- 
side of  the  square,  and  the  smaller  streets  interact 
the  middle  of  it  The  market-place  forms  a  very 
handsome  square,  and  is  adorned  with  an  obelisk 
ninety  feet  high.  Many  of  the  houses  are  old,  but 
they  are  in  general  well  built  The  collegiate  church 
of  Ripon  is  a  large  and  venerable  edifice,  exhibiting 
various  changes  from  the  Saxon  to  the  Gothic  style. 

It  has  the  form  of  a  cross,  and  has  at  the  west  end  two 
uniform  towers,  each  110  feet  high,  with  the  great  tower 
of  St.  Wilfrid  in  the  centre,  of  the  same  height  There 
was  formerly  a  wooden  spire  upon  each  of  these  tower? 
120  feet  high,  but  tbey  were  demolished  in  1660,  b/ 
the  fall  of  the  steeple  of  St  Wilfrid's.  This  church  bu 
been  greatly  improved  and  embellished  by  Dr.  Wad. 
dilove,  the  dean  of  Ripon.  In  one  of  the  crypts  of  the 
church  there  is  a  sort  of  catacomb  filled  with  great  num- 
bers of  skulls  and  other  bones,  which  have  been  gVtdad* 
ly  collected  from  the  churchyard. 

The  town-hall,  erected  in  1801  by  Mrs.  Allans*, 
of  Stud  ley  royal,  is  a  very  handsome  building,  sttod- 
ing  in  the  market-place.  The  other  public  building 
and  establishments  are  a  free  grammar-school,  erected 
in  1558,  a  public  dispensary,  a  schoq)  of  industry,  4 
hospitals,  and  a  new  theatre  opened  in  1792. 

The  manufactories  of  Ripon  were  formerly  woollen 
cloth,  and  skins;  but  both  of  them  have  declined. 
Two  cotton  mills  have  been  erected ;  and  the  trtde 
of  the  town  is  facilitated  by  a  canal  about  2j  miles 
long,  from  the  town  to  the  river  Ure.  Ripon  is  govern- 
ed by  a  mayor,  twelve  aldermen,  and  twenty-four  as»t» 
ants.  It  sends  two  members  to  parliament,  who  ire 
chosen  by  about  two  hundred  electors.  Over  the  river 
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lire,  within  a  short  distance  of  the  town,  there  is  a 
handsome  stone  bridge  of  seventeen  arches.  Within  a 
little  more  than  a  mile  of  the  town  there  are  Ave  other 
bridges.  The  population  of  the  parish  of  Ripoo  in 
182 1,  was  18,096,  and  that  of  the  borough  and  township, 
4563.  See  the  Beauties  of  England  and  Wales,  vol. 
xvi.  p.  674. 

•  RIVER,  is  a  stream  of  fresh  water  flowing  into  the 
sea,  or  into  another  river,  and  formed  from  springs  and 
from  the  water  which  falls  from  the  atmosphere,  in  rain, 
dew,  hail,  or  snow;  first  collected  in  rills,  brooks,  and 
rivulets. 

The  following  is  a  list  of  the  principal  rivers,  in  the 
globe,  nearly  in  the  order  of  their  magnitude. 

Euphrates, 

Danube, 

Don, 

Indus, 

Dnieper, 

Dwina. 


.  .The  following  table  of  the  relative  lengths  of  Euro- 
pean rivers  has  been  given  by  Major  Reanel. 

Rivers  in  Europe. 
1      Danube, 


Thames, 
Rhine, 

Indus,    probably, 

Euphrates, 

Ganges, 

Bumimpooter, 

Non  Kien  or  Ave, 

Jennissce, 

Nile, 


H    Volga, 

Rivers  in  Asia* 

6}  Oby, 

84  Amoor; 

94  Lena, 

9|  Hoanho,  (China,) 

94  Kian  Keu  of  Chinar 
10 

Rivers  in  Africa. 

.     .     .     in 


7 

H 

t 

104 
11 

u* 
134 

154 


Mississippi, 


Amazons  or  Maragnon, 
Senegal, 

St.  Lawrence, 

Mississippi, 

Volga, 

Oby, 

Araoor, 

Hoanho, 

Oionooko, 

Rio  de  la  Plata, 
Jennissee, 

Ganges, 

Rivers  in  America, 

8    Amazons.  15£ 

The  theory  of  the  motion  of  open  canals,  and  conse- 
quently of  rivers,  has  already  been  given  at  great 
length,  in  our  article  Hydrodynamics;  and  under  Phy- 
sical Gkoo&afhy,  the  reader  will  find  in  great  detail 
all  those  interesting  phenomena  respecting  rivers  which 
he  might  have  expected  under  the  present  head. 
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ml  "  Next  to  the  genial  influence  of  the  seasons,  upon 
y«.  which  the  regular  supply  of  our  wants,  and  a  great 
v'  portion  of  our  comforts  so  much  depend  ;  there  is  per- 
haps no  circumstance  more  interesting  to  men  in  a 
civilized  state  than  the  perfection  of  the  means  of  in* 
terior  communication."    This  sentiment,  quoted  in  one 
qf  the  reports  of  the  committee  of  the  House  of  Com- 
mons upon  the  highways  of  the  kingdom,  speaks  to 
the  heart  and  feelings  of  every  one,  and  marks  in  a 
strong  point  of  view,  an  object,  which  for  the  last 
twenty  years,  has  more  especially  occupied  the  British 
legislature;  so  that  while  the, field  of  battle  has  been 
oscillating  between  the  extremes  of  Hamburgh  and 
Borne,  and   of  Madrid  and  Moscow,   the   domestic 
policy  of  Britain  has  in  no  instance  been  more  strik- 
ing than  in  opening  the  country  by  the  formation 
of  numerous  roads.     If  we   look  comparatively   to 
the  map  of  Europe,  the  surface  of  the  United  Kingdom 
appears  every  where  intersected  with  numerous  roads, 
while  in  other  countries  they  seem  to  radiate  only 
from  their  respective  capitals.    Some  years  since,  the 
writer  of  this  article  made  a  cursory  estimate  of  the 
extent  of  the  highways  of  Great  Britain  and   Ire- 
land, when  it  appeared,  that,  independently  of  an 
almost  incalculable   number    of  parish  and   private 
roads,  the  highways  alone  extended  to  about  25,000 
miles.    Upon  a  very  moderate  calculation  of  the  ex- 
pence  of  these  roads,  including  bridges  and  compen- 
sation for  land,  we  may  state  it  at  the  rate  of  £800 
per  mile,  which   is  equal  to    no  less  than  the  ag- 
gregate sum  of  twenty  millions  sterling.     Now  we 
may  fairly  ask,  to  what  branch  of  political  economy 
can  we  look  for  more  splendid  examples  of  internal  re- 
source ?    It  has  been  truly  said,  that  until  a  country  is 
^versed  and  laid  open  by  roads,  its  government  must 
he  weak,  and  its  people  remain  in  a  state  of  poverty. 
yn  a  subject  of  such  universal  interest  as  the  forma- 
tun  of  roads,  the  mind  delights  to  dwell,  while  it  traces 
Uteir  connexion  with  the  progressive  stages  of  civi- 
lisation in  the  occupation  of  the  hamlet,  the  village, 
"U  the  city.    Perhaps  we  shall  beet  treat  the  historic 


cal  part  of  our  subject  by  a  general  reference  to  roads  Roads  and- 
both  at  home  and  abroad.  Highways. 

In  speaking  of  the  roads  of  other  countries,  we  may  s-,p"tr  ■"/ 
observe  that  a  people  who  have  executed  such  splendid  R°*ds  of 
works  as  those  of  Egypt  and  Persia,  must  to  a  certain  t!le  an" 
extent  have  had  a  system  of  roads  corresponding  to  ci*DtBa 
their  habits,  no  less  perfect  than  those  of  later  times. 
The  circle  of  the  arts  seems   to  move  round,  yet 
doubtless  the  same  portion  of  mind  has  existed  in 
every  age,  though  our  record  or  knowledge  even  of 
comparatively  late  periods,  has  by  many  perverted 
chances  betorae  extremely  imperfect.     The  territory 
or  jurisdiction  of  the  Greeks  and  other  nations  who  in 
early  times  flourished  upon  the  shores  of  the  Medi- 
terranean was  small;   and  although  they  achieved 
works  of  magnitude  with  a  display  of  taste  which  still 
continues  to  be  the  subject  of  our  wonder,  and  will 
perhaps  ever  remain  to  be  consulted  as  our  authorities, 
yet  but  little  is  known  of  their  municipal  affairs. 

But  it  is  far  otherwise  with  the  works  of  the  Of  the  Ro- 
Romans,  whose  conquests  extended  to  all  parts  of  mans, 
the  then  known  world.  With  that  nation  it  was 
always  a  primary  object  to  lay  open  subdued  coun- 
tries with  roads  to  be  applied  to  its  future  purposes 
either  for  obtaining  supplies  or  securing  a  retreat. 
Such  was  the  Aurelian  road,  which  led  from  the  gate 
of  that  name  to  Milan,  and  from  thence  across  the 
Alps  by.  various  routes,  forming  the  key  to  Gaul*  and 
all  the  nations  of  the  north.  In  Italy  alone,  the  Ro- 
mans are  said  to  have  laid  about  14,000  miles  of  road. 
Of  these  the  classic  antiquary  has  been  able  to  reckon 
many  of  the  principal  ways  which  led  from  Rome  by 
the  different  gates,  such  as  the  Appian,  Salernian,  Fla~ 
minian,  Ostian,  Praenestine,  Tiburtine,  Triumphal,  and 
others,  varying  in  extent  and  importance  according  to 
the  circumstances  of  the  country  through  which  they 
passed ;  and  from  these*  again,  a  vast  number  of  sub- 
ordinate roads,  ramified  in  every  direction.  Some  re- 
mains of  these  splendid  works  are  still  to  be  seen, 
though  the  face  of  the  country  in  the  lapse  of  ages, 
and  the  vicissitudes  of  time,  has  undergone  such 
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KmJb  ana"  change*,  as  to  leave  little  mote  to  us  than  the  mere    the  difficulties  to  be  encountered  in  the  formation  of  &»& 
Wgfcw»rt*  recital  of  their  names.  this  magnificent  undertaking,  there  are  several  under-  B# 

'       In  the  formation  of  roads,  the  Romans  general-    ground  tunnels,  the  longest  of  which  measures  about 
ly  kept  a  straight  line  of  direction,  though  at  the    200  yards.  It  k  curious  thus  to  see  the  aggregate  power 
expence  of  works  of  considerable  difficulty ;  at  one    of  armies  under  the  control  of  one  individual  directed 
place  performing  extensive  excavations,   at  another    to  such  ohjects. ,  It  is  indeed  doubtfu.1  whether  at  this 
itretclimg  over  valleys  by  bridges  and  aqueducts,  and    moment  the  fame  of  the  Roman  emperors  stands  higher 
boldly  piercing  the  mountain,  with  under-gronnd  tun-    as  conquerors,  or  for  the  works  of  art  which  they  achieve 
tiels,  as  that  of  Pozzuoli  -near  Naples,  cut  about  half    ed  ;  and  we  hesitate  not  to  say,  that  the  French  Em- 
a  .league  through  the  solid  rock,  and  forming  a  road-    peror's  chief  claim  to  true  greatness  will  be  sought  for 
way  or  aperture  of  fifteen  feet  square.    But  in  nothing    in  the  works  which  were  executed  under  his  powerful 
is  our  wonder  so  much  excited  as  at  the  pains  bestow-    command  as  a  military  engineer. 
ed  in  preparing  a  firm  bottom  Tor  the  structure  of       The  French  highways  seem  to  have  been  modelled  4 
their  roads.     In  seme  instances,  they  built  walls  of    upon  those  of  Italy,  the  great  and  early  .prototype  of* 
masonry,  and  strengthened  the  ground  by  ramming .  it    the  nations  toward  the  north.     The  roads  which  rt» 
with  brick,  rubbish,  gravel,  or  small  stones  and  Mints,    diate  from  Paris,  like  those  of  Rome,  are  chieUy  chaui- 
on  which  they  laid  a  course  of  square  blocks  of  various    sees,  causeys,,  or  causeways.     These  consist  of  a  boN 
dimensions,  not  unfrequently  cubes  measuring  eighteen    torn  or  foundation,  carefully  prepared,  and  previously 
inches  upon  their  several  sides,  though  the  kngthtvay    drained,  on  which  stones  measuring  about  six,  eight, 
was  generally  the  greatest.   The  surface  of  these  -Toads    and  ten  inches  square,  are  set  or  built,  the  downward 
was  •spacious,  iirm,  and  smooth.    Many  of  them  had    side  being  in  the  usual  manner  somewhat  smaller  tiua 
a  double  row  of  pavement  for  carriages  going  in  dif-    the  upper  one.     The  rock  from  which  these  stones  sre. 
ferent  directions.    These  were  separated  by  a  cause-    taken  is  generally  quartzy  sandstone,  of  considerable 
way  in  the  middle,  somewhat  raised  above  the  others,    tenacity.     The  lines  of  direction  of  the  French  roads 
and  paved  with  brick  for  the  conveniency  of  foot  pas-    are  for  the  most  part  straight,  without  much  regard 
sengers.     The  Appian  may,  to  much  celebrated  by    being  paid  on  many  occasions  for  more  easy  or  fa- 
Horace,  was  originally  carried'  only  to  'Capua,  but    vourable  lines  of  draught?    They  are  of  a  spacious 
was  afterwards  carried  to  Brundusium  by  Julius  Cae-    breadth,  varying  from  thirty  to  sixty  feet,  even  seventy 
tar,  being  altogether  about  300  British  miles  in  length:    feet ;  the  causewayed  part  is  usually  situate  in  the  mid- 
it  formed  one  of  the    most  splendid  memorials  of    die,  being  about  sixteen  or  eighteen  feet  m  breadth, 
that  emperor's  reign,  under  which  about  two-thirds    with  a  bridle  or  summer  road  on'  each  side.     Many  of 
of  it  were  executed.    This  famous  road  is  in  many    the  roads  of  France,  however,  like  those  of  England) 
places  still  quite  entire,  though  understood  to  have    are  made  with  metal  or  broken  stones,  a  system  prae- 
seen  its  nineteenth  century.  tised  even  before  the  Revolution  by  the  Etats  de  Lan- 

'  In  Britain,  the  remains  of  the  Roman  ways  are  now  guedoc,  under  the  direction  of  M.  Turgoz  in  Limon* 
hardly  to  be  traced.  They  were  generally  termed  sin,  &c.  which  now  rather  seems  to  be  gaining  ground, 
streets,  as  Watling  Street,  Theneild  Street,  Erminage  as  forming  a  road  so  much  smoother,  and  more  agree- 
Street,  and  others.  At  Castrum,  or  Chester,  one  of  able  than  the  irksome  noise  of  the  paved  road.  The 
the  greatest  Roman  depots  in  Britain,  some  of  the  old  chaussee  in  the  middle  being  somewhat  elevated  in  po- 
roads  are  still  to  be  seen,  and  occasionally  compactly  sition,  seems  entirely  to  have  precluded  the  idea  of  a 
built  pavements'  are  discovered,  with  several  feet  of  footpath  on  either  side ;  a  comfort  which  rarely  extendi 
soil  upon  them.  Roman  roads  have  also  been  found  beyond  the  boulevards  of  the  large  towns.  Nothing 
in  different  parts  of  Scotland. '  A  portion  of  one  may  indeed  surprises  an  English  traveller  more  than  to  find 
still  be  seen  leading  from  Musselburgh  bay  to  Aber-  Paris,  the  mistress  of  politeness,  and  the  admired  the- 
com,  one  of  their  principal  stations  on  the  Frith  of  atre  of  the  arts,  still  without  this  accommodation  ex- 
Forth.  A  portion  of  this  street,  termed  the  "  Fish-  cepting  in  a  few  streets  at  the  Court-end  of  the  town, 
wives  causeway*'  leads  through  the  fields  from  Piers-  where  a  kirb-stone  is  introduced,  lining  a  some* 
hill  Barracks  towards  Portobcllo.  It  consists  of  boul-  what  elevated,  though  roughly  causewayed  footpath, 
der  stones  very  different  in  size,  and  is  said  closely  to  In  all  other  parts  of  that  otherwise  elegant  city,  the 
resemble  some  of  the  old  Roman  ways  still  seen  in  unfortunate  pedestrian  is  left  to  trudge  along  under 
Italy,  all  the  indignities  of  the  bespattering  cheval  and  hit       • 

1  he  pontiffs  and  heads  of  the  different  Italian  states    harassing  driver,  in  their  traverse  course  through  the       ! 
succeeded  the  munificent  reigns  of  the  emperors  in    kennel  in  the  middle  of  the  street.  j 

the  government  of  this  ancient  kingdom,  and  follow-        The  want  of  cross  or  parish  roads  is  not  peculiar  to  piriM 
ing  the  established  taste  of  that  country  for  roads,    France;  for  there  seems  every  where  on  the  continent tm^ 
Italy  still  preserves  her  celebrity  for  interior  commu-    an  almost  total  oversight  with  regard  to  their  importance 
nications.     Amidst  the  misery  which  the  sway  of   to  the  best  interests  of  a  country.     They  do  not  seem 
Buonaparte  entailed  upon  the  countries  on  both  sides    yet  to  have  caught  the  English  sentiment,  so  happily 
of  the  Alps,  ft  was  fortunate  that  his  measures  ulti-    expressed  by  the  late  Dr.  Anderson  in  his  Rural  Re* 
mately  tended  to  facilitate  the  intercourse  between  the    creations.     "  Around  every  market  place  you  may 
ancient  mistress  of  the  world  and  the  rest  of  Europe,    suppose  a  number  of  concentric  circles  drawn,  within 
by  the  improvement  of  the  great  passages  across  this    each   of  which  certain  articles  became  marketable! 
mountain  range,  which  was  effected  by  the  French  and    which  were  not  so  before,  and  thus  become  the  sources 
the  Italians  in  the  years  1 804-5.     Under  the  aus-    of  wealth  and  prosperity  to-  many  individuals.    Dinar* 
pices  of  this  great  man,  the  Aurelian  road  has  been    nish  the  expense  of  carriage  but  one  farthing!  and  you 
thus  adapted  to  the  speed  of  the  modern  traveller,    widen  the  circle;  vou  form  as  it  were,  a  new  creation, 
The  track  by  the  Simplon  being  generally  at  the  rate    not  only  of  stones  tnd  earth,  and  trees,  and  plants,  but 
of  one  perpendicular  to  twenty-eight  horizontal,  the     men  also;  and  what  is  more,  of  industry  and  happ?* 
postillion  now  takes  that  road,  formerly  almost  imprac-     ness."     In  France,  notwithstanding  the  excellency  of 
ticable,  without  requiring  to  slacken  his  pace.    Among     many  of  the  principal  roads,  and  the  science  displayed 
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ad  in  their  construction,  the  utmost  difficulty  is  experfen- 
r«.  ced  in  crossing  that  fine  country.     In  attempting  this, 
^  you  at  once  get  into  ^  ratine  of  narrow  lanes,  beset  with 
luxuriant  furze  and  wild  shades,  forming  no  doubt  an 
agreeable  shade,  but  proving,  upon  the  whole,  a  great 
annoyance  to  the  traveller  as  well  as  to  the  husband- 
man.    The  present  state  of  the  continental  parish 
roads  forms  a  complete  bar  to  the  numerous  advantages 
which  would  follow  the  establishment  of  some  syste- 
matic mode  of  appointing  trustees  or  commissioners 
from  among  the  country  gentlemen,  who  would  then 
feel  a  more- immediate  interest  in  the  internal  improve- 
ment of  their  respective  neighbourhoods.  Such  a  system 
would  excite  a  spirit  of  enterprise,  carrying  in  its  train 
numerous  enclosures,  drainage,  and  many  local  advan- 
tages, which  in  the  present  close  and  impracticable 
state  of  the  country,  can  neither  be  foreseen  nor  un- 
dertaken. 

We  cannot  withhold  our  admiration,  however,  of 
the  facilities  of  the  traveller-  on  the  roads  of  France. 
Take  away  the  apparently  useless  and  harassing  system 
of  passports,  (at  least  during  periods  of  profound  peace,) 
and  upon  the  French  roads  you  proceed  from  the  one 
end  of  the  kingdom  to  the  other  without  annoyance,  or 
the  occurrence  of  a  single  toll-bar.  The  same  thing 
takes  place  with  the  mariner,  who  having  cleared  at 
one  port,  may  put  into  any  harbour,  and  enjoy  the 
benefits  of  all  the  lights  upon  the  coast  without  far- 
ther trouble ;  the  whole  community  being  considered 
as  one  great  family;  and  the  establishment  for  the 
erection  and  maintenance  of  roads,  bridges,  harbours, 
and  light-houses  being  under  one  special  board  of 
engineers.  This-  proves  also  an  excellent  system  for 
training  young  gentlemen-  of  talent,  who  having  been 
placed  at  the  polytechnic  school  in  Paris,  are,  according 
to  their  severed  propensities  and  tastes,  brought  forward 
as  civil  and  military  engineers  in  all  the  departments 
of  the  French  service.  The  school  for  civil  engineers 
at  Paris  it  somewhat  analogous  to  our  military  college 
at  Woolwich ;  by  this  means  the  country  is  supplied 
with  an  organized  body  of  engineers,  whose  science 
and  conjoined  practice  insure  the  systematic  perform- 
ance of  all  their  public  works.  We  cannot  help  ex- 
pressing a  wish  that  Britain  and  France,  with  regard 
to  this  department,  were  in  some  measure  blended 
together ;  that  in  the  road  department  for  example,  the 
French  had,  in  connexion  with  their  professional  sys- 
tem, the  aid,  patrimonial  interest,  and  local  knowledge 
of  the- country  gentlemen. 

The  roads  of  Spain  and  Portugal  are  generally  al- 
1  lowed  by  travellers  to  be  in  a  very  indifferent  state, 
and  devoid  of  all  the  more  recent  improvements. 
Their  direction  proceeds  with  very  little  regard  to 
the  line  of  draught.  Their  surface  is  rough,  and 
their  repair  but  little  attended  to.  The  political  situa- 
tion of  these  countries  for  the  last  twenty  years  has 
been  highly  inimical  to  improvements  of  this  de- 
scription. They  are  every  where  nearer  to.  the  sea- 
coast  than  France,  and  have*  upon  the  whole,  less  de- 
pendence upon  the  state  of  their  roads  for  the  trans- 
portation of  troops.  It  has  indeed  fallen  to  the  lot  of 
few  countries  during  periods  of  war,  to  proceed,  in. 
the  advancement  of  interior  communication* 

The  chaussee,  or  paved  road,  similar  to  that  of 
France,  is  common  in  the  molt  populous  districts  of 
the  German  .and  Prussian  dominions;  but  over  a  great 
part  of  these  countries,  the  roads  are  little. more  than 
formed,  being''  almost  without  any  prepared  surface. 
Hence  they  are  all  run  into  deep  tracks,  which  are  ex- 
tremely, inconvenient  to  travellers.;  and  therefore,  it 


becomes  necessary,'  in  the  different  circles  or  cantons  Road*  »nd 
to  have  different  lengths  of  axles,  so  that  a  carriage  Highi-ny*. 
properly  fitted  for  a  journey  in  Germany,  requires  that  ,""*"Y~— ' 
the  wheels  should  be  made  to  shift  out  and  in  at  plea- 
sure,  to  suit  the  tracks  of  different  districts.    The  im- 
provement of  the  roads  has  been  undertaken  in  vari- 
ous parts  of  these  countries ;  but  it  must  be  a  work  of 
much  time  before  this  can' take  place  very,  generally. 

In  Holland  the  traveller  generally  betakes  himself  Holland 
to  the  numerous  water-ways  or  canals  of  the  country ;  ftnd  th* 
but  here  time  and  patience  ate  both  necessary;  for  ?*e*her* 
though  the  canals  are  spacious,  the  passage-boats- move  an  * 
slowly,  and  to  suit  a  few  trifling  bridges  by-  the  way, 
(for  they  never  pass  through  the  towns,)  are  made  so 
narrow  that  there  is  no  more  than  sitting  room  in  their 
cabins :  the  traveller's  walk  through  the  town,  how- 
ever, accompanying  his  luggage  in  a  good  day,  under 
these  circumstances,  becomes  rather  a  relaxation.  The 
roads  in  Holland  are  generally  carried  in  undeviating 
straight  lines  along  that  low  flat  country,  between  a 
double  row  of  trees,  with  a  great  ditch  on  each  side. 
Upon  the  tops  of  the  national  dykes*  which  defend  the 
land  from  the  inroads  of  the  sea,  the  traveller  is  often 
upon  pretty  elevated  ground,  where  his  track  takes 
many  tortuous  directions.  The  Dutch  are  at  great  pains 
in  preparing  as  firm  a. foundation  for  their  roads,  as  the 
nature  of  the  country  will  admit.  .  They  are  tbep 
built  with  thin  bricks  called  clinker*  which  are  laid  in 
lime,  their  longest  direction  being. across  the  road;  so 
that  a  carriage  passes  along  in  the  same  easy  manner 
as  if  it  were  upon  a  railway.  The  people  of  Holland  are 
generally  reputed  to  be  very,  slow  in  their  motions ;  but 
their  land  journies  are  certainly  exceptions  to  this ;  for 
in  going  to  market,,  and.  even  in  farming  operations, 
their  carts  are  generally  aU speed.  In  the  lower  parts 
of  the  Netherlands,  the  reads  partake  a  good  deal  of 
the  Dutch  construction,  and  in  the  higher  parts,  the* 
chaussee  occurs,  which  in  some  districts  is  laid  with  the  ' 
greatest  precision,  and  makes  most  excellent  roads.     • 

The  Swedes  have  long  had  the  character  of  being  Sweden 
excellent  road  engineers.  Good  rock  is  very  generally  and  Russia. 
met  with  in  Sweden ;  and  they  spare  no  pains  in 
breaking  it  small.  Their  roads  are  spacious  and 
smooth ;  and  travelling  in  all  their  principal  lines,  is 
as  easy  as  on  the  best  roads  of  England..  Where  the 
country  has  been  opened  in  Russia,  the  roads  are  form-, 
ed  on  scientific  principles ;  but  they  bear  notf  compari- 
son to  the  extent  of  that  vast  empire.  Hence  the  un- 
wieldy form  of  such  a  country,  and  the  application  of  the 
Abbe  Raynal's  remark,  "  Let  us  travel  over  all  the 
countries  of  the  earth,  and  wherever  we  shall  find 
no  facility  of  trading  from  a  city,  to  a  town,  and. from 
a  village  to  a  hamlet,  we  may  pronounce  the  people  to 
be  barbarous ;  and  we  shall  only  be.  deceived  respect- 
ing the  degree  of  barbarism/' 

Roads  .connected  with  Mexico  and  Peru  have  long  America. . ' 
existed;  and  among  the  other  peculiarities  of  these  states, 
the  description  of.  the  excellent  condition  of  some  of 
their  ancient  roads  has  excited  the  surprise  of  Euro- 
peans. But  the  advanced  state  of  this  department,  like 
many  other  earlier  accounts  of  the  New  World,  has 
been  greatly  exaggerated.  More  recent  travellers  have 
not  been,  able  to  discover  Montaigne's :  famous  road 
from  Quito  to  Cursoe,  said  to  have  been  300.  leagues  in 
length,  and  25  paces  in .  breadth,  constructed  with 
immensely  large  stones,  with  a  running  stream,  and  a 
row  of  trees,  upon  each  side. 

In  the  cultivated  parts  of  North  America,  the  roads 
have  latterly  been  much  improved ;  and  some  of  the  prin- 
cipal lines  ar&simjlar  to  the  generality  of  fingteh  roads, , 
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it<w<v  ana  which  in  construction  they  resemble.  Along  some  of  road  which  is  ho*  Gray's  Inn  Lane,  both  of  which  had  u 
K>ghwjiy«.  ^e  n)0ra8seg  arl(i  inland  parts  of  the  country  roads  of  then  become  impassable.  But  the  famous  act  of  Henry  H 
*-~v*~  gome  extent  are  actually  made  with  logs  of  timber  dis-  VIII.  was  the  first  measure  of  a  general  nature  upon  ^ 
posed  as  railways.  For  bridges,  particularly  of  timber  which  all  the  after- improvements  and  extension  of  the 
and  catenarian  arches  with  chains,  the  Americans  have  road  system  were  founded.  By  this  act,  the  respective 
a  considerable  name,  and  have  lately  executed  Works  of  parishes  were  intrusted  with  the  care  of  the  road*,  and 
this  kind  of  great  extent  surveyors  appointed  to  be  annually  elected  to  tike 
In  thus  briefly  noticing  the  roads  of  various  coun-  charge  of  them.  It  soon,  however,  appeared,  that  the 
tries,  the  object  has  not  been  so  much  with  the  expec-  funds  allotted  for  this  purpose  were  insufficient,  and  m 
tation  of  instructing,  as  with  the  view  of  pressing  a  the  traffic  of  the  country  extended,  the  roads  became 
subject,  upon  the  notice  of  travellers,  which  more  or  hardly  passable,  while  the  several  trusts  were  in  a  state 
kss  concerns  every  one!  that  they  may  be  induced  to  -of  bankruptcy.  The  next  measure  was  therefore  to 
take  notes  in*  the  course  of  their  journeys  in  foreign  make  them  aH  turnpike,  and  toll-bars  were  accordingly 
'countries  upon  a  topic,  regarding  which  conversation]-  set  up,  and  those  in  future  who  used  the  roads,  wen 
ai  remarks  are  so  common,  though  few  of  them  reach  made  to  contribute  directly  towards  their  support,  i 
the  public  in  a  precise  and  tangible  form.  system  which,  under  Various  modifications,  baa  hither- 
British  In  giving  an  account  of  the  state  of  British  roads  -to  been  persevered  in.  Now  the  whole  face  of  the 
road?.  and  highways,  we  may  take  some  retrospect  of  their  country  is  laid  open  with  carriage  ways,  placed  under 
advancement  to  a  system.  The  sites  of  our  ancient  various  trusts  or  commissions,  and  although  they 
towns  and  cities  were,  for  obvious  reasons,  chosen  upon  have  become  very  general,  yet  entirely  new  lines  are 
the  wooded  banks  of  rivers,  where  a  supply  of  water  occasionally  formed,  besides  a  constant  improvement  in 
and  of  fuel  were  conveniently  within  the  reach  of  the  the  line  of  draught  of  the  old  lines,  so  that  it  may  truly 
inhabitants,  and  no  doubt,  at  the  period  of  their  be  said  of  road-making  that  it  has  no  end. .  In  £ng- 
foundation,  apparently  in  great  abundance.  Though  land,  the  agriculture  of  the  country  got  into  a  formed 
the  lapse  of  time  may  have  been  sufficient  to  clear  and  improved  state  long  before  wheel-carriage*  an* 
away  the  forest,  and  the  river  or  lake  may  now  into  general  use ;  and,  in  this  way,  the  practice  of  go- 
fall'  short  of  the  increased  wants  of  their  sur-  'ing  over  the  hill  is  still  too  often  persevered  in,  when  a 
rounding  population ;  yet  in  every  instance,  the  evi-  level,  frequently  as  short,  would  be  obtained  by  going 
dence  of  the  early  existence  of  these  may  be  traced  in  round  its  base. 

the  immediate  vicinity  of  all  towns  and  populous  dis-  There  are  many  of  the  great  lines  of  road  which, 
tricts.  The  change  of  circumstances  produced  by  the  to  suit  the  facilities  of  modern  travellusg,  still  require 
gradual  removal  of  fuel  and  building  materials  from  a  general  improvement.  The  union  with  Ireland  gave 
the  early  settlers  is  very  striking,  and  has  of  course  rise  to  the  extension  and  improvement  of.  the  roadi 
given  rise  to  the  extension  and  improvement  of  inteu  leading  to  the  great  ferries  at  Portpatrick,  Holyhead, 
rior  communication.  At  a  remote  period,  when  each  and  Milford,  which  have  severally  undergone  the  late* 
family  formed  a  kind  of  Community  within  itself  for  amendments,  especially  the  Holyhead  line  of  road,  pass. 
~  providing  the  necessaries  of  life,  it  is  obvious  that  there  ing  through  North  Wales,  by  Shrewsbury  and  also  by 
could  then  be  little  communication  with  .distant  parts  Cheater,  to  London.  Connected  with  these  lines;  a 
of  the  country,  and  there  was  therefore  no  use  for  great  bridge  of  suspension  is  now  (1824)  in  progreu 
roads,  which  long  after  the  establishment  of  towns,  at  the  straits  of  Menai,  consisting  of  a  catenarian  arch 
must  have  continued  in  the  state  of  footpaths  and  horse-  of  chains  extending  to  560  feet,  between  stupendous 
tracks.  The  bulky  articles  of  fuel  and  building  mate*  abutments  of  masonry ;  a  work  which  is  no  less  credit- 
rials  are  likely  to  have  given  the  first  idea  of  a  sledge,  able  to  the  British  name  than  to  the  enterprise  of  the 
the  precursor  of  the  wheel*  carriage,  and  to  have  led  eminent  engineer,  Mr.  Telford,  under  whose  direction 
ultimately  to  the  construction  of  something  like  a  road,  it  is  executing. 

As  before  noticed,  our  first  roads  were  the  military        In  South  Wales  a  similar  policy  on  the  part  of  the 

ways  of  the  Romans ;  and  even  after  the  experience  government,  will,  no  doubt,  also  fall  in  due  time  to  be 

of  ages,  this  department  cannot  by  any  means  be  said  acted  upon.  The  ferry  between  Waterford  and  Milford. 

to  be  complete  in  all  its  details,  haven,  having  now  got  steam-packets,  may  be  nude 

England.         The  early  roads  of  all  new  countries  are  therefore  equally  efficient  with  those  of.  Portpatrick  and  Don- 

generally  directed  to  the  elevated  grounds,  with  a  aghadee,  as  it  wantr.  only  the  improvement  of  the  road* 

view  to  avoid  the  marshes  of  the  valleys,  answering  through  South  Wales  to  complete  that  communication, 

'  very  well  for  bridle-tracks,  but  extremely  inconveni-  which  is  somewhat  shorter  than  the  others  to  London. 
ent  as  carriage-ways ;  hence,  as  the  habits  of  a  country        In  Ireland,  the  department  of'  the  roads  is  under  the  H 

change,  and  the  lower  grounds  are  drained,  the  roads  same  description  of  management,  by  numerous  trusts 

progressively  get  upon  lower  levels,  and  as  they  ap-  and  commissions,  as  in  England.     In  die  beginning  of 

proach  large  towns  and  capital  cities,  become  more  spa-  the  nineteeth  century,  the  roads  of  Ireland  were,  gene- 

cious,  and  are  made  to  diverge  in  all  directions.    As  rally  speaking,  considered  in  a  better  condition  than 

wealth  and  establishments  are  necessarily  the  precursors  those  of  any  other  part  of  the  United*  Kingdom.  Here 

of  improvements,  we  are  naturally  led  to  look  to  Eng-  the  cross  roads  are  also  numerous,  and  in  a  tolerable 

land  for  the  earliest  advancement  in  the  road  depart-  good  state  of  repair.     The  principal  roads  are  spacious,  J 

ment.    In  the  year  1285,  we  find  the  first  law  respect-  varying  in  breadth  from  thirty  to  sixty  feet,  while  the  | 

ing  roads  and  highways,  by  which  it  is  enacted,  that  ditches  and  side  drains  are  in  many  instances  kept  with- 

the  proprietors  of  the  land  shall  enlarge  and  "breadthen  in  the  fences,  and  as  the  road-metal,  consisting  of  lime- 

the  ways  where  bushes,  woods,  and  ditches  be,"  to  stone,  and  a  kind  of  lime-stone  grave),  is  of  good  qu*- 

Jnevent  robberies,  and  a  train  of  evils  to  which  the  lity,  the  surface  of  the  Irish  roads  is  in  general  smooth 

ieges  in  those  days  were  thereby  subject.     In  1346  it  and  hard, 
was  enacted,  that  Edward  III.  should  be  enabled  to        The  road-system  in  Scotland  differs;  considerably  in  ^ 

levy  a  toll  on  carts  and  carriages  passing  from  St.  the  management  from  those  of  England  and  Ireland. 
Giles*  in  the  Fields  to  Temple  Bar ;  and  also  by  the    The  Scots  local  trusts  are  divided  into  districts,  each  of 
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d  which  stem  to  btve  a  more  independent  control  with*  The  reports  of  this  comtoittee  upon  wheel  carriages,  Boa*  ant 

I*  out  reference  to  quarter  sessions,  as  is  the  case  in  the  and  the  construction  of  roads  in  general,  are : perhaps  of  ****?*****' 

other  parts  of  the  kingdom.    In  taking  any  general  the  highest  importance  to  our  domestic  policy  ever    ujr-tr-*"f 

view  of  the  roads  of  Scotland,  they  may  be  classed  .made  to  Parliament.    These  reports  contain  a  mass  of 

under  three  distinct  heads:  First,  those  of  the  southern  information  collected  from  men  of  the  first  consider- 

counties,  which  have  been  wholly  made  and  maintain*  ation  for  scientific  and  practical  knowledge;  among 

ed  by  the  statute  labour  and  the  .rates  collected  at  the  whom  we  notice  the  names  of  Jessop,  Walker,  Cum- 

toll-bars:    Secondly,,  the  .military  roads  of  the  High-  ming,   Edgeworth,  Ward,   Boswell,   &c  &c     It   is, 

lands,  made  by  the  troops  on  the  peace  establishment,  however,  much  to  be  withed,  that  the  important  Is- 

wholly  at  the  expence  of  the  public;  and,  thirdly*  hours pf  this  committee  had  not  terminated  till  they 

the  roads  made  under  the  direction  of  parliamentary  had  proved,  by  actual  experiment,  upon  the  great 

commissioners,,  at  the  joint  expence  of  the  public  and  scale,   many  of  the  scientific  and  elegant  theories  ' 

the  lsnded  interest  of  the  northern  counties.  submitted  to  its  consideration.    By  such  researches, 

It  is  to  the  formation  of  the  tw,o  latter  classes  of  these  our  improvement  in  roads,  and  in  a  more  perfect  con* 

roads  that  we  perhaps  owe  piuch  of  our  present  taste  struction  of  wheel  carriages,  would  have  been  syste- 

for  road- making  throughout  the  united  kingdom.  The  matically  continued,  till  we  should  have  realized  the 

military  roads  had  their  origin  in  the  rebellion  of  1715,  ultimate  benefits  anticipated  by  the  conclusion  pf  the 

when  it  was  found  that  the  royal  troops  could  not  P*-  committee;  namely,  that  no  less  than  Five  Millions 

netrate  farther  into  the  Highlands  than  Blair  in  Athol  sterling  might  annually  be  saved  to  the  public   by 

from  the  total  want  of  roads.  "  The  inhabitants  of  the  following  out  the  improvement  of  our,  road  system, 

Highlands,"  says  Colonel  Robert  Anstruther's  Memo*  under  the.  direction  of  parliamentary  commissioners 

rial, included  in  the  Parliamentary  Reports,  "a  hardy  specially  appointed  for  the  highways   of  the  lung- 

race,  accustomed  from  their  infancy  to  arms,  devoted  dom. 
to  their  chiefs,  strangers  to  industry,  and  secluded  from 

all  intercourse  with  the  rest  of  mankind,  as  well  from  boab- making; 
their  natural  situation ,  as  by  their  dress  and  language, 

formed  a  distinct  people. from  the  rest  of  the  empire  ;  From  the  historical  sketch,  we  have  given  of  road* 

and  for  ages,  the  government,  the  country,  and  the  generally,  it  .appears  surprising  how  slowly  such  im- 

Highlanders,  suffered  greatly  from  these  distinctions.9'  provements  advance  to  anything  like  perfection  in  the 

About  the  year  USt,  General  Wade  was  appointed,  art.     In  illustration  of  this,  we  may  take  an  example 

with  the  several  regiments  under  his  command  in,  from  the  military  roads  above  alluded  to.    Agreeably 

this  district,  to  #make  certain  roads,  which  should  in  to  the  practice  even  late  in  the  eighteenth  century,  roads 

future  be  sufficient  for  the  conveyance  of  troops  and  were,  in  moat  instances,  carried  in  a  direct  line,  without 

military  stores.  The  first  line  of  road  which  they  form-  much  regard  to  the  undulating  surface  of  the  country, 

ed  was  from  Stirling,  across  the  Grampians,  to  In-  The  approaches  to  some  of  the  most  noted  passes  of  the 

verness,  and  from  thence  along  the  chain  of  forts,  in-*  Highlands  were  so  precipitous  and  difficult  as  to  have 

eluding  Fort  George,  Fort  Augustus,  and  Fort  William,  been  familiarly  termed,  "  Rest  and   be  thankful/' 

between  the  east  arid  west  seas,  by  which  troops  and  "  The  Devil's  Staircase,"  and  the  like,  where  stone 

artillery  were  carried  with  facility  into  the  central  seats  were  actually  provided  for  the  use  of  the  hardy 

Highlands,  and  thereby  the  disturbances  of  1745  were  pedestrian*  At  one  of  these,  a  celebrated  author  having 

speedily  suppressed.    By  the  year  1785,  the  military  inquired  at  his  guide  what  could  have  induced  the 

roads,  including  what  has  been  termed  the  Galloway  gentlemen  who  commanded  the  troops  on  the  service 

road,  from  Portpatrick  to  the  river  Sark,  on  the  confines  of  the  military  roads  to  put  their  designations  upon  cer- 

of  Cumberland,,  extended  to  no  fewer  than  about  788  tain  tablets  set  up  by  the  way,  he  facetiously  replied, 

miles,  including  1011  bridges;  and  the  light-house  "  I  know  not,  unless  it  were  to  afford  the  weary  tra? 

of  Port  Patrick.    The  improvement  of  the  northern  veller  an  opportunity  of  cursing  them  by  name  and  sur- 

dittricts  of  Scotland  became  a  still  farther  object  with  name." 

government  about  the  year  1803,  when  a  select  com-  Although  in  Road-making  the  Line  of  direction  must  LineofdU 
mittee  of  the  House  of  Commons,  among  other  objects*  always  be  subordinate  to  the  Line  of  draught,  yet  the  rsction. 
took  under  its  consideration  the  farther  extension  former  is  notwithstanding  of  importance,  both  as  it  rc- 
of  roads  in  the  Highlands  and  Islands.  Commis-  gards  the  safety  of  the  traveller*  and  the  trackage  of  the 
sionera  were  appointed  by  Parliament  with  power  to  bad.  Independently  of  the  numerous  accidents  which 
defray  one  halt  of  the  estimated  expence,  provided  the  occur,  from  the  sudden  collision  of  carriages  travelling  at 
proprietors  of  the  land  advanced  the  remainder.  In  this  speed  upon  a  tortuous  line  of  road ;  it  were  even  better 
manner,  by  the  year  1814,  about  700  miles  of  road  had  to  go  up  a  moderate  acclivity,  than  to  introduce  nume* 
been  made  under  this  commission.  At  this  period,  the  rous  turns,  which,  to  a  certain  extent,  are  not  less  de- 
whole  of  the  military  and  more  recent  parliamentary  trimental  to  the  effective  power  of  the  horse,  than  the 
roada  of  the  north,  now  extending  to  about  1200  miles,  up-hill  draught  Every  turn  in  the  road,  which  ulti* 
were  thrown  into  one  general  trust,  with  power  to  assess  mately  amounts  to  a  right  angle,  does  in  effect,  sup- 
the  counties  to  a  certain  extent,  the  government  mak-  pose  the  carriage  to  have  been  brought  from  a  state  of 
Mg  up  the  balance  of  about  L.  10,000  per  annum,  as  the  motion  to  a  state  of  rest,  and  from  rest  to  motion  again.. 
estimated  expence  of  their  maintenance,,  including  Turns,  in  a.  road  where  they  are  unavoidable,  ought 
«ny  piers,  landing  slips,  inspection,  and  management,  to  be  formed  on  curves  of  as  large  a  radius  as  the 
ie«    In  the  history  ox  the  road  department  of  Great  firi-  situation  will  admit 

'tf  tain,  one  of  the  most  important  features  of  its  progress  In  forming  or  laying. out  an  approach  to  a  mansion-- 

*  was,  the  appointment  of  the  committee  on  the  roads,  and  house,  we  consult  our  taste,  and.  are  neither  deterred  by 

highways  of  England  and  Wales,  in  the  year  180$.  the.  elongation,  nor.  winding  direction,  of  the 'road,  ia> 
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Rot*  iwl  brtngmgthe  varietm  ebjectsof  aninteresting  naturefato  one  which  goes  up  and  down  hill.    This  view  is  gene.  I 
Htgbwiiyg.  yjew>     jn  p^ic  roads  however,  this  should  very  rally  supported  by  arguments  supposed  to  be  derived H 
"        rarely  enter  into  the  design  of  the  engineer,  though  from  the  anatomical  structure  of  the  horse,  and  from  the  * 
other  considerations,  such  aaa  more  easy  line  of  draught,  various  muscles  of  the  body  being  thus  sltermtel; 
v   a  more  suitable  tract  of  ground,  or  the  vicinity  of  good  brought  into  action.    But  we  may  notice,  that  in  an  up. 
materials,  will  sometimes  property  induce  the  adoption  hill  draught,  a  carriage  may  be  conceived  as  in  the  state 
of  a  less  direct  course.    The  Roman  roads  were  chiefly  of  being  continually  lifted  by  increments  proportional 
laid  out  in  long  straight  lines,  and  the  engineers  of  to  its  rise  or  progress  upon  the  road,  as  already  men* 
France,  and  other  continental  countries,  have  followed  Honed  under  the  article  Railway.    We  may  also  aho* 
their  example  more  closely  than  those  of  Britain.    Ex-  this  practically,  as  every  one  knows  that  on  a  stage  of 
tensive  straight  lines  are  doubtless  irksome  to  the  eye,  twelve  miles  the  post-boy  generally  saves,  as  it  is  term- 
and  do  not  suit  the  associations  connected  with  the  ever*  ed,  at  least  half  an  hour  upon  the  level  road,  beau* 
varying  "  line  of  beauty."    But  upon  the  king's  high-  on  it  he  never  requires  to  slacken  his  pace  as  in  going 
way,  something  is  undoubtedly  due  to  the  ease  of  the  up-hill.    Now,  if  he,  or  his  company,  would  agree  to 
horse.  There  ought,  therefore,  in  laying  out  a  road,  to  take  the  ame  time  to  the  level  Toad  that  they  areoblig* 
be  a  kind  of  compensating  balance  between  the  lines  of  ed  to  do  upon  the  undulating  one,  the  post-master 
direction  and  draught ;  and  wherever  weighty  reasons  would  find  no  difficulty  in  determining  which  side  of 
occur  for  varying  the  direct  line,  such  as  an  acclivity  the  argument  was  in  favour  of  his  cattle.    With  re- 
to  be  avoided,  more  proper  soil  to  be  obtained,  the  gard  to  the  fatigues  or  ease  of  the  horse,  the  writer 
avoiding  of  valuable  property,  or  the  including  of  a  vn%  of  this  article  not  having  such  plain  matter-of-fact  for 
lage  or  town ;  where  such  motives  present  themselves,  his  guidance,  upon  one  occasion  submitted  the  sub* 
the  judgment  of  the  engineer  will  of  course  be  exercised  iect  to  the  consideration  of  a  medical  friend,  (Dr.  John 
in  varying  the  line  of  direction.  Barclay,  of  Edinburgh,  no  less  eminent  for  his  know- 
Line  of         One  of  the  most  important  considerations  in  practice  ledge,  than  successful  as  a  teacher  of  the  science  of 
draught    is  the  adoption  of  a  proper  Line  of  draught,  according  comparative  anatomy))  when  the  Doctor  made  the  foi* 
to  the  changing  circumstances  of  the  country  through  lowing  answer : 
which  the  road  passes.    Wherever  a  level  line  of  road        "  My  acquaintance  with  the  muscles  by  no  mesas  Dr. 
can  be  obtained,  it  should  in  our  opinion  be  adopted,  enables  me  to  explain  how  a  horse  should  be  more  h-m 
regard  being  had  to  the  drainage  of  the  soil,  and  the  tigued  by  travelling  on  a  road  uniformly  level,  than  by :J 
particular  form  or  curve  given  to  the  surface  of  the  tra veiling  over  a  like  space  upon  one  that  crosses  heights 
road.    In  how  very  many  instances  does  the  scientific  and  hollows;  but  it  is  demonstrably  a  false  idea,  that 
engineer,  when  called  on  to  improve  a  line  of  road,  muscles  can  alternately  rest  and  come  into  motion  in 
carry  us  along  a  uniform  and  easy  acclivity,  instead  of  cases  of  this  kind.    The  daily  practice  of  ascendhv 
an  intermitting  track,  consisting  of  precipitous  heights  heights,  'it  has  been  said,  gives  the  animal  wind,  tod 
or  abrupt  hollows.    If,  for  example,  we  take  the  diffi-  enlarges  his  chest    It  may  also;  with  equal  truth,  be 
cult  pass  of  "  Rest  and  be  thankful,"  in  Argyle*  affirmed/  that  many  horses  lose  their1  wind  under  this 
shire,  where  the  road  is  carried  through  the  pass  of  sort  of  training,  and  irrecoverably  suffer  from  rrnpru- 
Glencrow,  along  an  undulating  line  of  draught,  it  dent  attempts  to  induce  such  a  habit/'     In  short,  the 
might,  upon  leaving  Loch  Long,  be  made  to  rise  upon  Doctor  ascribes  "  much  to  prejudice  originating  with 
a  very  gentle  and  uniform  acclivity  all  the  way,  ad-  the  man,  continually  in  quest  of  variety,  rather  thin 
knitting,  however,  of  occasional  level  parts  for  the  re-  the  horse,  who,  consulting  only  his  own  ease,  seems 
lief  of  the  draught.    In  like  manner,  on  the  Loch  Fyne  quite  unconscious  of  Hogarth's  Line  of  Beauty."— &• 
side,  a  much  more  easy  line  of  draught  than  the  pre-  port  on  Ike  Edinburgh  Railway, 
sent  might  be  found  to  the  same  summit.    Similar  in-        Due  regard  having  been  paid  to  the  lines  of  direc-M 
stances  everywhere  occur,  in  travelling  over  the  chalk,  txon  and  draught,  the  road  comes  to  be  formed  pwtopj 
lime;  and  sandstone  knolls  of  the  south  ;  one  or  two  through  an  undulating  tract  of  country,  and  over  a  w-  *j 
of  these  may  also  be  noticed.   On  the  great  north  road,  f  iety  of  soil,  requiring  different  modes  to  be  specified   ' 
perhaps  the  wont  stage  between  London  and  Inver-  for  its  execution.    One  ruling  principle,  which  should 
ness  is  that  between  Newcastle  and  Durham,  and  here  pervade  the  'whole  system  of  the  formation  of  road?, 
the*  error  might  in  a  great  measure  be  avoided,  by  is    their    thorough    drainage.      The    smaller  drain.', 
merely  varying  the  line  of  direction.    Another  instance  -connected  immediately  with  the  road,  must  vary  in  their 
is  upon  the  great  road  from  London  to  Ireland,  through  number,  direction,  and  description,  according  to  the 
South  Wales  by  Milford.    The  stage  alluded  to  is  that  judgment  of  the  engineer.    They  consist  of  what  ire 
between  Bristol  and  New- Passage  ferry,  which  is  ex-  technically  termed  box  and  rumbling  drains;  the  fanner 
Tremely  tortuous,  both  in  its  line  of  direciton  and  of  which  are  built,  and  the  latter  consist  of  a  stratum  of 
draught;  although,  by  keeping  along  the  right  bank  ruble  stones,  simply  thrown  into  an  excavation  madefy 
of  the  Avon,  the  road  might  be  shortened,  and  pre-  their  reception,  through  which  the  moisture  is  allowed 
served  nearly  upon  one  level.  to  percolate.     Where  the  road  is  to  be  made  through 
Opinion*        We  must  not,  however,  omit  to  notice  that  various  a  boggy  or  marshy  soil,  which  is  generally  pretty  level, 
about  this,  opinions  exist  with  regard  to  the  most  proper  line  of  the  opportunities  for  drainage -are  less  Obvious;  nori» 
draught;  some  think  that  an  undulating  line  is  better  this  so  material,  as  ground  of  this  description  iscapabfe 
than  one  which  is  level.    As  this  idea  seems  to  strike  of  containing  a  great  quantity  of  water,  without  en* 
-at  die  root  of  all   our  road  improvements,   it   will  dangering  the  flooding  of  the  road.    In  such  situation* 
be  proper  to  bestow  more  attention  upon  •  ft,  than  -it  also'fortunately  happens  that  land  is  seldom  of  nroch 
it  would  otherwise  from  its  obvious  nature  seem  to  de-  value,  and  therefore,  in  making  a  road  through  a  mo- 
serve:  *  It  is  contended  by  many, 'that  horses  are  more  rass;-a  much  greater  breadth  should  be  incladed  be- 
fatigued  -with '  their  road  upon*  •a'level  road,  than  upon  •  tween  the.  lateral  drains  than  where  the  ground  has  0 
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id  undulating  surface.    Attention  should  also  be  paid  ta    should  be  metalled,  or  laid  with  broken  stones.    InRotdi  and 

*  cot  the  ditches  of  a  moderate  depth,  as  the.  tenacity  of    the  vicinity  of  towns  of  about  50,000  inhabitants,  the  Highways. 

'  such  soils  depends  upon  their  being  kept  in  a  some*  breadth  should  be  at  least  fifty  feet  between  the  fences,  l-pv'  mA0 
whst  moist  state.  If  a  section  of  such  ground  be  expos*  and  be  in  like  manner  metalled  from  side  to  side. 
sd  to  the  sun  and  air,  by  deep  aide  cutting,  it  soon  pul*  Where  the  population  does  not  exceed  30,000,  the  sta- 
verises,  and  loses  its  elasticity,  when  the  level  of  the  *  tutory  breadth  of  forty  feet  may  be  adopted,  the  metal* 
road  falls,  and  its  surface  gets  into  disorder.  The  ling  being  still  continued  of  the  whole  breadth,  with 
drainageof  a  road  should  rawer  be  made  across  than  paved  side-drains.  At  intermediate  distances,  where 
in  a  lateral  direction,  as  being  less  apt  to  be  injured  by  it  is  not  thought  advisable  to  have  the  metal  of  a 
the  traffic  upon  it  Whatever  degree  of  convexity  greater  breadth  than  eighteen  feet,  the  compartments 
is  given  to.  the  cross  section  of  the  surface  of  the  between  the  metal  bed  and  the  side-drains  maybe  laid 
road,  the  same  figure  should  be  given  to  the  bed  or  with  gravel  or  chips  of  stone  to  the  depth  of  not  less4 
ground  on  which  the  broken  stones  are  to  be  laid*  By  than  half  the  thiokness  of  the  central  part  of  the  road, 
this  means  the  drainage  will  be  assisted,  and  the  metal  In  the  vicinity  of  London,  and  the  capitals  of  Dublin 
preserved  of  an  equal  depth  throughout,  instead  of  be-  and  Edinburgh,  and  other  great  towns,  as  Glasgow, 
iog  thicker  in  the,  middle,  or  under  the  horse  path,  Manchester,  Liverpool,  &c.  it  would  be  desirable  that' 
than  where  the  carriage  wheels  travel.  By  this  maana  the  principal  approaches  were  at  least  seventy  feet  in 
also  a  considerable  portion  of  metal  will  be  saved,  espe-t  breadth,  fully  metalled  between  the  side-drains,  which 
daily  in  situations  where  it  is  laid  of  the  whole  breadth  ought  to  be  neatly  formed,  and  paved,  and  the  roads 
between  the  aide  drains.    This  is  further  illustrated  by    provided  with  a  foot-path  on  each  side. 

Fig.  4,  Plate  CCCCLXXX.  and  its  description  at  the        By  the  fabric  of  the  road  is  more  particularly  meant,1  Fabric  of 
end  of  this  article.  the  component  parts  of  the  metal  bed.     Where  the  the  road.. 

The  curve,  or  top  line  of  the  cross  -section  of  the  road,  bottom  is  naturally  wet  and  spongy,  it  is  well  to  ram 
is  also  important,  and  its  degree  of  convexity  should  it  with  chips  of  atone  or  with  rubbish  somewhat  freed 
be  regulated  very  much  by  the  line  of  draught,  the  fromearthy  particles*  It  is  extremely  desirable,  in  every 
principal  object  being  to  carry  off  the  moisture  by  surw  situation,  that  the  road-metal  should  be  broken  to  a 
face  drainage.  But,  for  this  purpose,  the  declivity  from  uniform  sise,  so  as  to  form  a  compact  body  throughout, 
the  centre  to  the  sides  may  be  very  gentle,  it  being  But,  as  the  preparation  of  the  small  metal  suitable  for 
only  wanted  to  take  it  off  so  easily  as  not  to  endanger  the  surface  of  a  road  is  expensive,  it  will,  in  many 
thewaahingofthepulverisedstuffentirely  away  or  ruU  situations  be  found- advisable  to  a  lay  a  stratum  t>r 
ting  the  surface.  To  provide  for  the  rain-water  flow*  course  of  hand-laid  stones,  of  from  five  to  seven  inches 
ing  in  direct  lines  from  the  centre  to  the  sides  o£  the  in  depth,  with  their  broadest  ends  placed  downwards, 
road,  would  be  to  barrel  or  round  it  too  much,  bb  was  and  the  whole  bu44t  compactly  together,  upon  the  pre- 
the  case  formerly,  even  to  a  decree  that  was  dangerous  pared  bed  or  soil.  On  this  course  of  stones,  broken 
for  carriages.  •  The  cross-section  of  a  .level  track  of  metal  to  the  depth  of  not  less  than  eight  inches  may 
mad  should  be  elliptical,  falling  from  the  centre  to  the  be  laid,  though  the  quality  of  the  rock  should  be  kept 
verges  on  either  side,  at  a  rate  not  exceeding  an  inch  in  view  in  fixing  the  depth  of  this  upper  stratum, 
snd  a  half  perpendicular  to  a  yard  horizontal.  But  In  fixing  upon  the  sise  of  the  top  metal,  the  more  hard 
where  an  acclivity  in  the  line  of  draught  occurs,  where  and  tough  its  nature  is,  the  smaller  it  may  be  broken ; 
carriages  are  in  the  greatest  danger  of  being  upset,  the  it  being  an  object  of  main  importance  to  have  the  me- 
surface  of  the  road  should  be  kept  flat,  or  with  a  fall  tal  "  well  assembled,"  as  the  road-makers  express  it, 
Dot  exceeding  three  quarters  of  an  inch  to  the  yard,  to  or  broken  of  a  uniform  sise.  In  almost  every  county- 
take  the  water  gently  off  toward  the  sides,  and  prevent  there  is  a  variation  in  the  quality  of  the  Tock,  and  also 
it,  during  heavy  rains,  from  rutting  the  road  in  a  la-  in  the  size  to  which  it  is  broken.  Roads  have  latterly 
teral  direction.  been  made  under  a  specification  as  to  the  weight  of  the 

tf  It  has  been  complained  that  many  •  thousand  acres  pieces,  varying  from  six  to  eight  ounces.  Formerly  it 
of  land  throughout  the  kingdom  are  dost  to  the  agri**  was  not  uncommon  to  have  them  specified,  of  the 
culturist,  from  the  increased  breadth  which  is  now  sise  of  a  "  ben's  egg/'  or  even  of  "a  men's  fist."  By 
given  to  our  public  roads;  but  this,  to  say-  the  least,  reference  to  weight,  the  road-maker's  operations  became 
is  a  very  narrow  view  of  legislative  policy*  Indei  more  precise;  but  regard  should  also  be  had  to  the 
pendently  of  the  safety  and  eonveniency  of  the  traf-  specific  gravity  of  the  materials,  which  differs  eon- 
fic,  the  mere  consideration  of  drying-  the  road  by*  oderably.  For  example,  granite*  may  be  taken  at 
more  speedy  evaporation  is  a  sufficient  reason  for  pre*  twelve  cubic  feet  in  the  ton,  and  whinstone  (the green- 
serving  a  spacious  breadth  in  the  formation  of  all  roadsy  stone*  basalt,  and  clinkstone  of  mineralogists)  is  often 
while  the  effects  of  the  rising  growth  of  the  hedge*  mat  with  of  similar  weight.  Compact  limestone  and 
rows,  and  the  ultimate  erection  of  buildings  along  it*  flint  are  about  fourteen,  and  quartzy  sandstone  about 
will  be  rendered  less  injurious.  The  highways  or  great  fifteen  feet  to-  the  ton.  Perhaps  the  most  convenient 
lines  of  road  should,  in  ne  instance,  be  formed  of  a  less-  and  uniform  test  for  the  size  of  road-metal  is  a  ring 
breadth  than  forty  feet,  and  the  metal  bed  not  less,  measuring  two  inches  and  a  half  diameter  in  the  void, 
than  eighteen  feet  broad,  with  at  least  one  footpath  of  When  the  metal  is  thus  broken,  and  the  road  care- 
fhgfeet  in  breadth  along  the  side }  especially  within  a  folly  treated}  its  surface  soon  becomes  smooth  and 
few  miles  of  all  towns  sad  villages,  ft  would  bediffi-  compact,  without  requiring  the  addition  of  blinding, 
colt  to  give  any  scale  of  breadths  for  public  roads,  the  or  filling  up*  the- interstices  with  gravel,  which,  if 
local  circumstances  of  which  vary  so  much.  But*  with*  aeed,  should  be  free  of  earthy  particles.  But  this  ad- 
out  presuming  to  be  fastidious,  we  notice,  that,  within  dition  is  hardly  necessary*  -  where  there  is  much  traffic, 
mc  or  eight  miles  of  all  large  cities  er-towns;  theap*  as  the  rough  and-  angular sides  of  the  metal  soon  lock 
proichea  should,  not  be  formed  at  leas  thaaaiaty>feetbe»  krto>oaeh  'other,  and  form-*  smooth-  surface, 
tween  the  fences.    Injuch  situations  the  whole  breadth        After  opening  a  new  road,  a  weighty  roller  may  be 
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Boads  and  passed  .over  it  with  advantage ;  but  attention  should  be  kilns  erected  by  the  road  aide ;  but  ail  inch  road  octal  la* 
Higtwajri.  paid  to  working  the  whole  surface  equally!  and  rak-  is  now  used  very  sparingly  in  the  formation  of  modem  H* 
,**nr*^  mg  the  displaced  atones  into  the.  tracks,  to  prevent  roads;  and  confined  chiefly  to  the  bridle-tracks.  Tbc  W 
these  from  becoming  deep  ruts.  For  this  purpose,  distribution  of  road-metal  may  be  considered  as  partial 
wooden  tresses  are  now  generally  set  across  the  me*  and  irregular.  Throughout  Scotland,  and  evrnat&r 
tailed  part  of  the  road;  and,,  by  shifting  these,  the  south  aa  the  approaching  sources  of  the  riven  Tees  sod 
carriages  are  made  to  pass  alternately  over  the  whole  Ribble,.good  roackmetal  isgeoerally  fobemet  with,  con* 
surface,  and  obliged  to  take  up  new  tracks,  until  the  taining  the  numerous  varieties  of  granite,  greenstone, 
whole  becomes  smooth  and  compact.  Such  treatment,  basalt,  porphyry,  and  limestone.  <  South  of  this  bound. 
in  the  first  instance,  effectual!)*  prevents  it  from  get-  ary,  as  far  as  the  Trent  and:  the  Dee*  in  Cheshire,  the 
ling  into  disorder  ;  and  to  this  simple  operation  we  are  formation  is  chiefly  coal,  sandstone,,  and  the  softer  vs. 
very  much  indebted  for  the  improved  smoothness  of  rieties  of  limestone.  In  the  southern  counties  chalk 
our  roads.  With  regard  to  the  theory  often  advanced,  and  gravel  soils  chiefly  occur,  affording  flint  and 
by  which  the  bottom  or  hand-laid  stones  are  said  to  gravel,  both  of  which,  under  proper  nianagemsnt, 
work  their  way  from  the  bottom  to  the  surface,  and  make  excellent  roads.  In  Norm  and  South  Waks, 
to  be  thus  supplsnted  by  the  top  metal;  we  cannot  we  have  all  the  varieties  of  roacUmetal  which  are  cob* 
help  thinking  that  much  of  this  appears  to  be  fancy;  mon  to  Scotland.  In  Ireland  they  have  excellent  md 
ana  that  this  has  been  generally  owing  to  the  more  materials,  as  granite  and  limestone  are  pretty  generally 
careless,  manner  in  which. new. roads  were  formerly  distributed, 
constructed,  and  also  to  the  little  care  which  was  Notwithstanding  the  improved  state  of  our  roadi,  da 
afterwards  paid  to  them.  It  is,  in  fact,  quite  no-  and  that  every  pains  is  taken  to  obtain  the  best  read-ofJ 
torious,  that,  till  within  a  short  period,  there  was,  metal,  yet  it  is  impossible  to  preserve  a  smooth  surfsotM 
throughout  the  kingdom,  a  very  general  want  of  sys*  with  broken  metal,  excepting  at! a  great  expence.  It™4 
tematic  attention,  both  in  the  making  and  uphold*  ia  quite  astonishing  in  how  short  a  period  our  bat 
ing  of  public  roads.  The  metal  was  neither  uniformly  roads  get  into  disrepair.  Where  there  is  much  traffic, 
broken  nor  judiciously  applied ;  nor  was  the  fair  and  it  requires  constant  unwearied  attention  to  keep  then 
regular  working  of  the  road  duly  attended  to.  Our  in  good  order;  and  the  waste  of  materials  ie  almost  in- 
new  roads,  consequently,  got  into  ruts  soon  after  they  credible.  ,  Of  this  every  one  may  aattsQr  himself,  even 
were  opened  to  the  public,  by  the  displacement  of  the  from  the  quantity  of  clayey  stuff  which  is  occasionally 
broken  atones  before  they  became  bonded  or  connected  raked  off  the  roads  in  wet  weather,  or  blown  away  in 
with  one  another ;  and  it  generally  happened,  that  the  the  state  of  dust  in  dry  weather.  •  Indeed,  we  hesitate 
appearance  of  the  bottom  metal  was  the  first  intimation  not  toexpreas  our  feara  that  broken  metal  will  be  found 
of  the  top-metal  having  been  worn  out,  and  the  road  in  unsuitable  for  the  thoroughfares  of  great  towns.  We 
a  state  of  total  disrepair.  have  observed  where  this  .has.  been  tried,  in  sose 
<Gravei  The  chaussee,  or  paved  road,  is  so  universal  on  the  few.  instances,  in.JBngland  and  South  .Wales,  that 
'roa<u.  continent,  and  the  proper  gravel  road  so  common  to  the  inhabitants  complain  of  having  "all  the  dust  of 
the  southern  districts  of  England,  that  foreigners,  from  summer,  and  all  the  dirt  of. winter."  .  . 
the  smoothness  of  the  British  roads,  give  the  general  From  the  difficulty  and  expence  of  keeping  causeway- C  J 
appellation  of  gravel  roads,  even  to  those  that  are  made  ed\  streets  in  a  tolerably  good  state  x>f  repair,  together  I 
with  small  broken  stones.  The  use  of  small  gravel  from  with  the  jolting,  and  jarring  noise  which  attends  them, 
the  sea  beach  upon  public  roada,  can  hardly  be  consider*  the  public-  has  long  been  in  quest  of  a  smooth  and  do* 
ed  suitable,  as  they  seldom  bind  or  form  a  compact  road  rable  city-road.  Even  cast-iron  plates,  in  the  form  of 
likfi  broken  metal  which  has  a  number  of  rough  sides  causeway,  have  been  tried.  The  small  metal  system  if 
and  angular  points  to  connect  it  Gravel  answers  very  also  in  the  act  of  being  tried  on  several  of  the  streets  of 
well  upon  the  side  compartments,  between  the  metal-  London;  but  as  yet  experience  does  not  enable  us  tossy 
bed  and  lateral  drains,  and  also  for  foot-paths;  but  with  what  effect.  In  London,  Dublin,  Edinburgh,  ami 
should  not  be  used  for  the  central  parts,  unless  it  be  other  large  towns,  the  streets  are  paved  generally  with 
laid  nine  or  ten  inchea  in  depth,  and  of  a  size  which  granite  or  greenstone.  This  description  of  paving  » 
will  barely  pass  through  a  ring  of  about  one  inch  in  properly  of  two  kinds,  the  one  termed  ruble  oaoaewsy, 
diameter.  If  it  be  of  a  larger  size  it  should  be  re-  m  which  the  stones  receive  a  very  partial  chipping  or 
duced  by  the  hammer,  and  then  it  makes  a  most  ex-  hammer-dressing  from  the  ptvier.  The  other,  termed 
cellent  road.  In  mountainous  districts,  a.  peculiar  aialer  causeway,  is  more  carefully  dressed.  The  stones 
description  of  road-metal  is  sometimes  found,  which  are  also,  of  a  larger  aixe,  varying  from  five  to  seven 
is  technically  termed  mountain-gravel.  It  occurs  along  inches  in  thickness,  from  eight  to  twelve  inches  in  length, 
with  minute  portions  of  earthy  or  clayey  particles,  and  about  a  foot  in  depth.  The  late  in  traduction  of  this 
which  have  the  property  of  binding  the  whole  toge-  description  of  causeway,  was  considered  at  the  time  to 
ther,  and  makes  an  excellent  smooth  road  for  light  car*  be  the  perfection  of  this  kind  of  road.  But  notwitfastsod- 
xiages.  .  ing  many  precautions  to  the  contrary,  all  dressed  caese* 
(Distrfbu-  in  the  selection  of  road  metal,  we  should  always  give  way  stones  are  formed  with  the  fewer  end,  or  that 
tion  of  a  preference  to  the  several  varieties  of  greenstone,  which  is  set  on  the  ground,  somewhat  smaller  than  the 
/road-metal.  xne  \^x  kinds  of  these  are  less  friable  than  granite,  upper  surface..  The  consequence. is,,  that  they  too  often 
when  broken  into  small  pieces.  There  is,  however,  no  only  touch  at  or  near  the  top,  and  when  a  pressait 
rule  without  exceptjona,  and  it  is  often  neoesaary,  for,  comes  upon  one  end  of  a  stone  so  laid,  it  is  apt  to  sink, 
want  of  better  materials,  to  use  sandstone,  common  while  the  other  end  ia  proportionally,  laised,  and  in  this 
limestone,  and  chalk,  seven  in  districts  where  there  is  manner. the  causeway  becomes  UUloxated,  and  gets  into 
a  .great  deal  of  traffic ;  -in  some  instances  where  coal  is  numerous  hollows.  This  operation  i»  still  more  rspxl 
abundant,  sandstone  is  reduced  to  a  vitreous  mass  in  ia  the  ruble  causeway,  which  cosmiatticiiiriy*of  small 
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angular  pieces  of  a  variety  of  Tom*,  -which  more  easily 
give  place  to  the  pressure  of  a  carriage-wheel  than  the 
boulder  or  rounded  stones,  of  which  the.  Romans  made 
general  use,  and  which  are  still  applied  to  streets  both 
in  England  and  Ireland.  These  stones,  having  a 
broad  seat  or  bed,  are  not  easily  misplaced,  though 
they  make  a  very  rough,  noisy, .  and  unpleasant 
path.  .    . 

Perhaps  the  finest  specimens  of  the  aisler  causeway 
to  be  met  with  in  the  united  kingdom,  are  those  of  the 
Commercial  Road  of  London  ;  Great  Sackville  Street, 
in  Dublin,  and  Leith  Walk  of  Edinburgh.  The  traffic 
upon  the  whole  of  these  streets  is  great.  The  latter  forms 
almost  the  only  .thoroughfare  to  the  port  of  Edinburgh. 
It  is  regulated  by  ft  special  Trust,  and  its  toll  is  ge- 
nerally rented  at  about  L.5000,  per  annum.     The 
causeway  of  Leith  Walk  is. nearly  two  miles  in  length, 
its  breadth  between  the  kirb-stonea,  which  line  off  a 
spacious  foot-path  on  each  side,  may  be  taken  at  the 
average  breadth  of  fifty-seven  feet. ,  The  stones  of  which 
it  is  paved  are  of  a  cubical  form,  of  the  largest  dimen- 
sions of  aisler  causeway,  laid  upon  a  bed  of  sharp  sea* 
sand,  free  of  earthy  particles,  measuring  twelve  inches 
in  depth.    It  is  now  fourteen  or  fifteen  years  since 
Leith  Walk  was  converted,  from  a  very  bad  common 
roadj  into  a  spacious  causeway,  artd  although  its  sur- 
face now  exhibits  many  inequalities,  yet  it  has  con- 
tinued during  that  comparatively  long  period,  and  may 
continue  as  long,  without  requiring  any  considera- 
ble repair.    Now,  if  we  compare  this  with  the  conti- 
nual repair  to  which  all  metal  roads,  with  a  traffic  simi- 
lar to  that  of  Leith  Walk  are  incident,  we  presume 
that  the  metal  would  require  to  be  renewed  at  least 
every  third  year.    It  must,  therefore,  have  cost,  upon 
the  whole*  a  much  greater  expence  than  causeway,  ixu 
dependeptly  of  the  inconvenience  which  attends  fre- 
quent operations  of  this  kind  upon  such  a  thorough* 
tare;  and  its  annoyance  from  dust,  &c. 
-    If,  therefore,  we  can  suggest  a  system  of  road  mak- 
ing which  shall  secure  to  us  all  the  advantages  of  A 
smooth  and  uniform  railway,  with  the  ultimate  econo- 
my of  the  aisler  causeway,  we  conceive  that  much 
shall  have  been  gained,  towards  the  facility  of  car- 
riage, and  the  comfort  of  travelling.    This  we  propose 
to  effect  by  laying  stone  tracks,  if  not  throughout 
the  whole  extent  of  certain  principal  roads,  at  least 
upon  all  their  acclivities.    These  undulations  oblige 
the  carrier  to  modify  his  load,  perhaps  to  one-half  of 
what  he  could  take  upon  a  level  road.    If,  in  the  same 
manner,  the  streets  of  towns  and  villages  situate  on  the 
highway  were  laid  in  this  manner,  the  traveller  would 
pais  smoothly  along  at  his  ease,  instead  of  the  thunder- 
ing noise  and  jolting  motion  so  irksome  to  himself,  and 
dangerous  and  annoying  to  the  respective  inhabitants. 
Nothing  is  more  common  than  the  expression,  "  Now 
*t  have  got  off  the  stones  we  shall  be  safe  and  com- 
fortable."   The  writer  of  this  article  remarks,  in  proof 
of  this,  that,  in  the  course  of  his  numerous  journeys,  he 
has  been  thrice  in  a  carriage  broke  down,  and  upon 
two  of  these  occasions  he  was  passing  along .  a  city 
road. 

*  •  • 

We  have  already  remarked  that  some  of  the  Ro- 
H  man  highways  were  formed  with  squared  materials 
*  of  large  dimensions,  as  is  still  the  case  in  Milan, 
and  other  cities  of  Italy,  Several  tracks  of  stone- 
rails  of  limited  extent  .are  to  be  met  with  in  various 
part*  of  Britain ;  the  stones  of  which  these  railways 
are  composed,  generally  measure  from  three  to  four 


feet  in  length,  from  ten  to  twelve  inches  in  breadth,  RoaW  and 
and  from  eight  to  ten  inches  in  depth.  In  the  neigh-  Highway*, 
bourhood  of  Aberdeen  there  is  a  granite  railway  of  this  Vawy^^ 
description,  which  runs  several  miles  along,  or  in  con* 
junction  with,  a  common  metalled  road.  But  we  ob- 
serve that,  unless  stones  of  such  lengths  as  three  or  four 
feet  be  deeply  seated  in  the  ground,  and  altogether 
contain  as  large  a  mass  of  rock  as  those  of  Italy,  in 
proportion  to  the  greater  weight  of  English  carriages, 
they  will  be  too  weak  for  their  length,  and  it  will 
hardly  be  possible  to  keep  such  rails  firmly  in  their 
places,  and  in  this  way  the  chief  benefit  of  a  con- 
nected railway  will  be  lost.  Besides,  large  stones  are  al- 
ways more  difficult  to  be  procured,  transported,  and 
laid  in  their  places,  than  stones  of  smaller  dimensions. 
An  objection  of  no  small  importance  also  occurs  in  the 
use  of  these  large  materials,  from  the  danger  there  is 
of  horses  slipping  their  feet  and  coming  down  upon  the 
road.  To  avoid. this,  the  practice  in  Italy  is  to  keep 
the  stones  in  a  rough  state,  by  occasionally  cutting 
grooves  upon  the  upper  surface  with  a  pick-axe,  when 
they  get  into  a  smooth  state  with  the  carriage-wheels. 
This  mode  of:  paving  with  large  blocks  has  in  some 
instances  been  practised  on  a  small  scale  in  London, 
with  granite;  but  in  order  to  give  stones  of  this  kind 
she  necessary  stability,.the  blocks  would  require  to  be 
cubes,  or  to  have  their  dimensions  equally  large  on  all 
their  sides,  which,  upon  the  whole,  would  be  attended 
with  a  great  expence. 

It  appears  from  the  reports  of  the  committee  of  the  Plan  by  sir- 
House  of  Commons,  on  the  improvement  of  roads  and  Matthews, 
highways,  that  Mr. .  Henry  Matthews,  of  Walworth 
Common,  proposed  a  plan  for  stone-railways  upon  an 
extensive  scale,  for  the  principal  highways  of  the  king* 
dom.    The  stones  which  be  was  to  employ,  were  to 
measure  about  four  feet  in  length,  ten  inches  in  depth, 
eleven  inches  in  breadth  at  the  top,  and  fourteen  inches 
at  the  base.     At  the  points  of  contact  the  stones  of 
some  of  these  tracts  were  to  be  connected  with  a  sipal* 
ler  block,  by  a  kind  of  mortice-formed  joint,  similar 
to   those   represented  in  Figs.   5,  6,   and  7,    Plate  Plat* 
CCCCLXXX.  and  described  at  the  end  of  this  article,  cccclxxx. 
The  expence  of  Mr.  Matthews'  plan  was  probably  one  ^'S*  5> 6f  7* 
of  its  chief  objections,  having  been  estimated  at  L.1, 5s. 
per  lineal  yard  for  each  set  of  tracks.     It  would  pro- 
bably also  have  been  found  in  practice,  that  unless  the 
cubic  contents  of  these  blocks  bad  borne  a  greater  pro- 
portion to  their  length,  they  would  not  have  withstood 
the  necessary  pressure  of  carriages. 

In  the  several  examples  of  this  description  of  rail-  p,fln  bJ  Mr- 
way  which  we  have  met  with,  the  stones  have  always  Sietenscn.. 
been  of  considerable  lengths.  Now,  it  appears  to  us 
that,  by  introducing  numerous  joints,  we  shall  not 
only  secure  the  safety  of  the  horses,  and  prevent  the 
risk  of  their  falling,  without  the  trouble  of  cutting 
grooves  in  the  stone,  but  that  by  keeping  them  of  a 
length  not  exceeding  that  of  the  best  aisler  causeway, 
we  shall,  at  a  moderate  expence,  be  able  to  procure  ma- 
terials proportionable  in  all  their  dimensions,  and  which 
can  be  easily  kept  in  their  places.  This  will  be  more 
readily  understood  when  it  is  considered  that  a  car* 
riege-wheel  impinges  or  rests  only  upon  about  an  inch 
of  its  track  at  a  time  in  the  course  of  its  revolution. 
There  is,  so  to  speak,  a  kind  of  compensating  effect, 
connected  with  the  use  of  small  stones,  which  prevents 
the  tremour  from  being  communicated  beyond  the. 
limited  sphere  of  a  few  inches,  instead  of  several  feet 

In  the   Transactions   of  the  Highland  Society  of 
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is  described  as  equally  applicable  to  the  streets  of  a  es  of  their  wheels,  and  form  sledges,  as  is  the  practice 
city  and  the  acclivities  of  the  highway.  Indeed,  in  Amsterdam  and  other  large  towns  of  Holland  Till 
fudging  from  the  duration  of  causewayed  streets,  such  of  late  years,  the  thoroughfare  into  Somerset  Hook, 
is  die  comparative  economy  of  this  system,  that  we  like  the  whole  included  area  of  that  elegant  suite  of 
despair  not  of  seeing  it  very  generally  used  on  our  buildings,  was  paved  with  rough  granite  stones,  tnd 
public  roads.  It  appears  to  have  been  first  proposed  during  the  sittings  of  the  Royal  Society,  and  other 
for  the  main-street  of  the  town  of  Linlithgow,  which  public  bodies,  which  held  their  meetings  in  the  front 
forms  part  of  the  great  western  road  through  Falkirk  row,  the  members  were  often  disturbed  by  the  now  of 
to  Stirlingshire,  by  Mr.  Stevenson,  engineer.  Spe-  the  carriages  passing  under  the  covered  way  into  the 
cimens  of  these  tracks  have  been  submitted  to  the  square.  This  particularly  attracted  the  notice  of 
inspection  of  Lord  Melville  and  to  some  of  the  lead-  strangers,  and  die  entrance  alluded  to  has  lately  been 
ing  road-trustees  of  the  county  of  Edinburgh,  and  laid  with  gravel,  which,  though  not  so  cleanly  as  the 
to  several  of  the  commissioners  for  paving  the  streets  tracks,  is  nevertheless  a  great  improvement 
of  the  parishes  of  London,  where  it  is  expected  to  be  On  the  score  of  economy,  we  may  notice  that  in  the  ^ 
submitted  to  trial.  This  plan  will  be  readily  understood  vicinity  of  Edinburgh,  where  good  road  materials  of  «2 
Plats  dv  examining  Figs.  1  and  2,  Plate  CCCCLXXX.  and  every  description  may  be  had  at  moderate  rate*,  all « 
Fi^?^*  2** '**  letter-press  description  at  the  end  of  this  article,  in  neal  yard  of  these  tracks,  forming  a  road  for  one  cur* 
**'  '  *  which  a  street  or  highway,  supposed  to  measure  about  riage,  will  coat  from  seven  to  nine  shillings  according 
thirty  feet  in  breadth,  is  laid  out  in  five  compartments,  to  the  weight  of  the  load  to  be  conveyed  upon  them, 
independently  of  the  footpaths.  Two  of  these  are  pay-  and  consequently  double  of  these  sums  for  two  seta  of 
ed  with  the  ai&ler  causeway  tracks,  laid  five  feet  apart,  tracks,  to  suit  carriages  travelling  in  opposite  directions. 
while  the  intermediate  spaces  for  the  horse-paths  may  These  tracks  may  be  estimated  to  last  about  twelve 
either  be  of  ruble  causeway,  or  broken  stones  in  the  or  fifteen  years,  in  the  ordinary  traffic  of  a  city  or  public 
usual  way.  road,  in  the  course  of  which  the  metalling  of  a  common 
Description  The  tracks  may  be  formed  of  granite,  greenstone,  road  must  have  required  to  have  been  frequently  n> 
of  the  or  any  0f  ^ke  nar(j  varieties  of  rock  which  is  capable  newed.  Not  only,  therefore,  will  the  comfort  of  the 
u*ck,#  of  being  dressed  with  a  hammer,  to  dimensions  not  traveller  be  provided  for,  and  the  wear  and  tear  of  his 
leas  than  the  following ;— -say,  from  six  to  eight  inches  carriage  prevented,  but  the  direct  economy  in  uphold- 
in  the  length  way  of  the  track,  twelve  or  fourteen  ing  the  public  roads  will,  by  the  adoption  of  this  sys- 
inches  in  depth,  eighteen  inches  in  breadth  at  the  base,  tern,  be  secured  to  an  immense  extent.  An  ides  of 
and  twelve  inches  at  the  top  or  wheel-track.  The  sides  this  may  be  formed  from  the  Reports  of  the  Committee 
of  the  stones  where  they  come  in  contact  with  *ach  of  the  House  of  Commons,  which  goes  the  length  of 
other,  are  to  be  dressed  so  as  to  form  a  plain  close  joint  stating,  that  even  Five  Millions  Sterling  annually 
across  the  track,  and  the  top  is  to  be  flat,  that  carriages  may  be  saved  to  the  public  by  an  improved  system  d 
may  move  without  obstruction  off  and  on  the  tracks,  roads, 
and,  like  the  other  sides,  is  to  be  dressed  after  the  ordi-  Iron  railways  of  the  form  hitherto  in  common  osety 
nary  manner  of  aisler  causeway.  In  laying  these  tracks*  have  of  late  been  suggested  both  for  travelling  at  M 
all  that  becomes  necessary  is  to  bestow  some  pains  in  speed  and  in  the  conveyance  of  all  sorts  of  goods.  Mr.*" 
preparing  a  firm  and  compact  foundation,  the  nature  Menteath  of  Closeburn,  a  considerable  time  since,  made 
of  which  will  in  a  great  mecsure  depend  upon  the  soil,  some  progress  in  showing  the  application  of  iron  wheel* 
A  stratum  of  stone  chips,  of  the  depth  of  three  or  more  tracks  upon  the  numerous  declivities  which  are  ever/ 
inches,  according  to  the  state  of  the  ground,  laid  in  where  met  with  upon  the  common  road.  This  idea  has 
clean  sharp  sand,  will  answer  in  almost  every  case.  It  also  been  acted  upon  by  Mr.  Baird  of  the  8hotts  Iron* 
would,  in  some  instances,  be  of  advantage  to  lay  the  works,  which  are  situated  on  the  side  of  a  dell,  in  the 
tracks  with  runners  upon  each  side  as  kirb-stones,  of  bottom  of  which  his  foundery  is  built.  In  order  to 
about  twelve  or  fourteen  inches  in  length,  especially  give  greater  facility  in  bringing  up  weighty  articles 
in  connexion  with  the  common  metalled  road.  But  from  the  works,  Mr.  Baird  laid  a  very  complete  set 
where  ruble  causeway  is  employed  for  the  horse-paths,  of  cast-iron  tracks,  applicable  to  the  traffic  of  com- 
this  precaution  is  unnecessary.  In  upholding  roads  mon  carts,  which  admitted  of  the  same  load  np-mll 
of  this  description,  the  intermediate  spaces  will  seldom  as  in  ordinary  cases  could  be  drawn  upon  a  level 
require  repair ;  and  we  have  seen,  in  the  example  of  road ;  a  model  of  these  tracks  has  been  lodged  is 
Leith  Walk,  that  aisler  causeway  has  continued  in  good  the  chambers  of  the  Highland  Society  of  Scotland; 
order  for  about  fifteen  years,  and  may  last  double  that  they  measure  one  foot  in  breadth,  an  inch  and  a  half 
period  with  occasional  repairs.  Although  the  traffic  of  in  thickness,  and  are  fixed  into  the  check  of  a  cast-iroo 
carriages  would  be  greater  upon  the  tracks  than  on  a  sleeper  or  bed,  laid  across  the  road  in  such  a  manner 
common  road  generally,  yet  it  is  a  curious  fact,  that  that  they  are  neither  apt  to  slip  aside,  to  rise  perpendio 
however  spacious  a  road  may  be,  carriages  go  very  larly,  nor  to  be  sunk  below  their  proper  level ;  being 
much  in  particular  lines,  one  after  another,  and  there-  nearly  flat  at  the  top,  they  admit  of  the  wheels  of  a  ear* 
fore  the  duration  of  an  aisler  causeway  forms  a  very  riage  getting  off  and  on  them  at  pleasure.  The  expend 
good  criterion  in  judging  of  the  comparative  economy  per  lineal  yard  is  understood  to  be  about  L.1, 5s.  A 
of  the  proposed  wheel- tracks.  rail-road  of  this  kind  was,  in  the  year  18 10,  laid  for  the 
Sffloothneas     The  smoothness  of  railway  travelling  has  often  been  Forth  and  Clyde  Canal  Company*  upon  an  acdiritjr 

and  quiet-  spoken  of  as  luxurious,  while  the  quietness  with  which  leading  to  Port  Dundas,  near  Glasgow,  at  the  rate  of 

ntaa  of  the 

road. 


ROADS.  359 

uri  one  perpendicular  to  about  15  horizontal*  In  the  pro-  in  money  instead  of  personal  service.  With  this  fund,  Heads  «nd 
r«-  sence  of  a  committee  of  the  Canal  Company,  one  horse  and  the  dues  collected  at  the  different  toll-bars,  the  ■**»e,|«js- 
*  actually  took  up  a  load  of  three  tons  upoa  a  common  highways,  parish  and  cross-roads,  are  made  and  main*-  S^"v~*fc-/ 
cart  weighing  nine  cwt.  without  any  apparent  difficult  -tamed.  The  benefits  of  system,  even  in  ponrt!  of 
ty,  till  he  reached  the  top  of  the  railway,  and  was  economy/ is  such,  that  some  of  the  districts  pay  at  the 
about  to  enter  upon  the  common  causeway.  But,  al-  rate  of  L.700  or  L.800a-year,  to  the  superintending 
though  the  causeway  was  in  good  order,  and  the  engineer,  for  the  management  of  about  160  miles  of 
line  of  draught  had  become  easy,  the  arfimsl  could  road.  The  more  general  way,  however,  in  Scotland  is, 
proceed  no  farther  than  the  extent  of  the  cast-iron  for  the  convener  of  the  district  to  employ  a  thorough 
tracks.  In  any  view  of  the  application  of  these  bred  practical  road-maker,  who,  as  Inspector,  receives 
tracks  to  the  partial  acclivities  of  the  common  road,  a  modified  salary,  attends  to  the  state  of  the  work,  and 
it  is  important  to  mention  that  the  carters  frequenting  directs  the  upholding  of  repairs.  The  road-metal,  agree- 
Port  Dundas  all  agree  in  stating,  that  their  horses  had  ably  to  this  system,  is  quarried,  carted,  and  broken  by 
formerly  as  much  difficulty  in  taking  up  24  cwt.  on  the  .contract,  at  so  much  per  cubic  yard  of  broken  stone, 
common  causeway,  as  is  now  experienced  with  a  load  It  is  then,  according  to  what  we  conceive  to  be  the 
of  three  tons  upon  these  wheel-tracks.  Let  us  there*  best  arrangement,  laid  upon  the  road  by  day's  wage* 
fore  consider  the  beneficial  effects  of  such  an  immense  men.  The  money  disbursements  are  made  by  the  tree* 
acquisition  of  power,  as  the  use  of  wheetaracks  would  surer  for  the  district,  upon  statements  of  the  work 
prove  to  carriage  upon  the  great  scale !  done.  In  this  manner  the  check  on  all  hands  is  simple 
In  an  article  treating  distinctly  of  roads,  we  trust  it  and  direct,  ahd  there  is  not  now  the  same  opportunity ' 
will  not  be  considered  out  of  place  if  we  notice  two  or  for  peculation  and  oppression  that  existed  while  the 
three  professions!  gentlemen  who  have  more  or  less  di-  statute-labour  was  personally  exacted. 
rected  their  attention  to  the  road  department  of  the  In  all  improvements  of  any  extent  the  trustees  now 
engineer,  and  it  is  rather  curious  to  notice  that  these  proceed  in  a  regular  manner  by  plan,  specification,  and 
happen  to  have  belonged  to  Scotland.  It  was,  we  be-  contract,  instead  of  the  more  loose  mode  that  was 
lieve,  the  late  Mr.  Charles  Abercramby  who  first  adopt-  formerly  practised.  We  have  indeed  been  called  to 
ed,  as  the  leading  principle  of  his  designs,  a  more  take  a  road  off  the  bands  of  contractors,  whose  work 
improved  line  of  draught  than  the  example  either  of  amounted  to  several  thousand  pounds.  The  opera* 
the  military  or  civil  engineers  of  a  more  early  period  tions  consisted  in  making  the  road  partly  new  by 
had  afforflecL  But  the  appointment  of  Mr.  Thomas  certain  alterations  in  the  line  of  direction,  while  the 
Telford,  as  engineer  to  the  Parliamentary  Commission-  remainder  had  undergone  a  thorough  repair.  In  call- 
ers for  roads  and  bridges,  and  the  field  thereby  open-  ing  for  documents  it  appeared  that  the  line  had  ne- 
ed for  his  practice,  may  doubtless  be  mentioned  as  one  ver  been  professionally  surveyed,  that  no  section  of 
of  the  most  fortunate  circumstances  in  the  history  of  the  earth-work,  or  blasting  of  rock,  had  ever  been 
our  improvement  in  this  art.  The  highest  praise  is  made,  nor  had  any  regular  contract  been  entered  into, 
due  to  that  eminent  individual  for  the  magnificence  The  works  were  inspected  by  the  factor  on  a  neigh* 
and  extent  of  his  various  designs ;  and  especially  for  the  bouring  estate,  and  afterwards  travelled  upon  for  twelve 
sedulous  attention  with  which  he  has  directed  his  great  or  fifteen  months,  without  any  precaution  in  filling  up 
talents  to  all  the  details  of  Road-making.  To  these  the  ruts.  This  procedure  arose  from  a  misconceived 
we  gladly  embrace  the  opportunity  of  adding  the  name  and  ill-applied  economy ;  which  has  too  often  led  bu« 
of  Mr.  London  MacAdam,  eminent  as  the  founder  of  siness  of  this  kind  to  be  settled  in  a  court  of  law,  as  in 
a  system  by  which  our  public  roads,  formerly  strong,  the  instance  alluded  to. 
though  rough,  are  now  becoming  generally  smooth, 
firm,  and- compact.   * 

,f      The  country  is  perhaps  not  more  indebted  to  the  Description  of  Plate  CCCCLXXX. 

labours  of  the  engineer  than  to  the  regular  system  of 

management  which  the  road  trustees  have  latterly  • 

adopted,  both  in  respect  to  the  conduct  of  their  works  -    Fig.  1.  represents  the  plan  of  a  street  or  road  laid  Description 

and  the  management  of  their  funds.    Though  Bri-  with  two  sets  of  stone- tracks  formed  of  what  may  be0*  Platk 

tain_has  not  an  organised  professional  board  like  that  called  aisler,  or  the  best  description  of  causeway,  ofpjcc^XXXa 

ample,  of  dimensions  easily  procured,    g"   * 


of  France,  for  roads,  bridges,  harbours,  and  sea-lights,  a  form  peculiarly  simi    ,  w  K  , 

in  one  connected  body,  yet,  in  the  affairs  of  roads,  and  calculated  for  supporting  any  load.    Between,  and 

she  may  be  said  to  possess  a  universal  Board  of  Free-  on  each  side  of  the  tracks  of  this  diagram,  the  com- 

hdd&s  and  their  eldest  sons,  who,  as  trustees,  man-  partments  are  formed  of  common  road-metal  Thetrack- 

age  those  concerns  with  a  patriotic  feeling,  a  patrt.  stones  may,  be  of  granite,  greenstone,  or  any  of  the 

.monial  interest,  and  a  local  knowledge,  which  has  harder  kinds  of  rock  that  will  admit  o£  being  hammer- 

brought  the  British  roads  to  their  present  state  of  pre-  drested.    To  be  properly  bedded  or  laid  upon  a  stra- 

.  eminence.  From  time  to  time  these  gentlemen  call  pro*  turn  of  clean  sharp  sand,  gravel,  or  stone  chips,  accord- 

fessjonal  men  to  their  assistance,  without  sparing  their  ing  to  the  state  of  the  ground,  and  the  situation  of  the 

own  trouble,  or  withholding  security,  often  to  a  great  country  for  procuring  materials.    At  Bath,  Paris,  and 

extent,  upon  their  lands,  for  carrying  on  the  operations  other  places,  we  have  seen  causeways  carefully  built 

of  the  trusts  of  which  they  respectively  take  -the  respond  with  lime-mortari 
tibility.   .  ABCD  point  out  a  compartment  of  8  road  laid  Referring 

The  management  of  toads  is  new  so  systematized  partly  with  broken  stones,  in  which  £  £  and  F  P  aret0  Mr- 

as  to  have  becomej  upon  the  whole,  extremely  simple  the  aisler-oausewsy  trades,  A  B  being  the  sky  or  open  8ke*CD>°n's 

Id  Scotland,  and  now  also  pretty  generally  in  £ng-  drain  upon  the  side  of  the  road,  which,  if  situated*  *"' 

land,  the  statute  labour  ie  commuted  into  .a  payment  within,,  or  near  a  populous*  town,  is  supposed  to  be 
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paved.  In  the  same  manner,  6HIK  show  the  limits 
of  a  road  also  laid  with  tracks  of  aisler  causeway,  as 
marked  at  L  L  and  M  M,  but  here  the  compartments 
between  and  on  each  side  are  paved  with  ruble  or  in- 
ferior causeway  stones. 

Fig.  2.  i*  a  section  of  the  plan  described  under  Fig. 
1,  and  shows  die  particular  form  of  the  aisler  cause* 
way-tracks,  and  ottier  parts  of  the  road,  a  is  a  paved 
drain,  b  one  of  the  sides  made  with  broken  stones,  c  c 
two  of  the  aisler  causeway-tracks,  and  d  the  horse- 
path  between  them.  In  the  same  manner,  eff  and  g 
show  the  street  laid  with  ruble  causeway-stones  on 
each  side  and  between  the  tracks. 

Fig.  S.  includes  a  cross  and  longitudinal  section  of 
one  of  the  track-stones,  and  from  its  simple  form  it  will 
be  seen  that  they  may  be  prepared  at  the  least  possible 
expence,  requiring  only  that  the  sides  which  come  in 
contact  should  be  squared,  and  made  to  form  a  joint 
touching  throughout  from  the  bottom  to  the  top,  the 
other  sides  being  dressed  as  common  aisler  causeway* 
The  diagram  a  b  represents  a  section  of  one  of  these 
stones  taken  across,  or  at  regular  angles,  to  the  direction 
of  the  track.  It  measures  eighteen  inches  in  breadth  at 
the  base,  twelve  inches  at  the  upper  surface,  and  four- 
teen inches  in  depth,  e  d  is  another  section  of  the 
same  stone,  taken  in  the  longitudinal  direction  of  the 
track,  which  is  here  supposed  to  be  eight  inches  in 
thickness,  though  in  this  dimension  it  may  be  varied 
to  any  range  from  six  to  nine  inches  to  suit  the 
quarry. 

Fig.  4.  is  a  semi-cross  section  of  a  common  road. 
The  letters  ABC  showing  the  metal  or  broken  stones 
in  strata  of  a  uniform  thickness  in  the  central  parts 
as  between  A  B,  but  diminishing  towards  the  side- 
drain  at  C.  The  chief  thing  to  be  observed,  is  the 
form  given  to  the  bottom,  which  takes  the  same  curve 
as  the  upper  surface  of  the  road.  By  this  means  the 
drainage  is  assisted,  and  the  road  metal  is  saved,  as 
there  is  not  a  greater  depth  of  broken  stones  under  the 
horse-track  wnere  it  is  less  required  than  under  the 
carriage-wheels. 

Figs.  5,  6,  and  7,  represent  a  plan  of  stone-railways 
suggested  by  Mr.  Matthews  of  Walworth,  to  the  com- 
mittee of  the  House  of  Commons  on  highways. 
He  proposes  that  the  stones  should  be  in  pieces, 
measuring  four  feet  two  inches  in  length,  eleven  inches 
in  breadth  at  the  top,  fourteen  inches  at  the  base,  and 
ten  inches  in  depth.  The  diagrams  to  which  the  fi- 
gures refer,  show  three  sets  of  tracks  with  various 
modes  of  forming  the  connecting  joints.  Fig.  5.  is  a 
kind  of  mortice  and  tenon  joint,  marked  a  b  and  a  b, 
in  which  the  stones  are  inserted  into  each  other  near 
the  top,  in  a  bevelled  fashion,  with  a  view  to  prevent 
the  joint  from  sinking.  Fig.  6.  forms  a  plain  bevelled 
joint,  in  which  the  ends  of  the  two  rails  are  made  to 
rest  upon  a  centre  or  intervening  block  of  stone,  as  at 
c  d  and  c  d.  In  Fig.  7,  the  letters/g  and  fg  show  the 
same  description  of  joint,  and  its  bearing,  out  with  a 
joint  somewhat  more  complicated  in  its  outline  or 
form. 

Authors  to  be  consulted.  Bergier's  Histoire  des 
Grande*  Chemins  de  {Empire.  Philips'  Dissertation 
concerning  the  High  Roads.  Homer's  Enquiry  into  the 
State  qf  Roads:  Lambert  on  the  best  Ascent  of  Roads. 
Edgeworth  on  Roads  and  Carriages.  Young's  Natural 
Philosophy.    Wilkes  on  Concave  Roads.     Wright  en 


Watering  Roads.  Ellison  Washing  Roads.  Camming  Ba* 
on  Broad  Wheels,  dec.  Booth  on  Wheel  Carmgn.  H 
Erskine  on  Iron-roads.  General  Rules  for  RowLmak. ' 
tag,  published  by  Taylor,  London.  Paterson's  Prodi. 
cat' Treatise.  M' Adam's  Remarks  on  the  Pretcnt  Sys- 
tem qf  Road-Making.  Communications  to  the  Board 
qf  Agriculture.     Parliamentary  Reports. 

ROADS,  Marinb.  A  Road  for  ships  is  not  easily 
defined,  but  in  a  nautical  sense  it  may  be  Qonsidered  as 
differing  from  a  haven  or  harbour,  m  respect  that  it 
is  generally  more  spacious  and  easy  of  access,  though 
perhaps  a  less  safe  or  protected  anchorage  than  a  pro- 
per harbour,  and  with  a  greater  depth  of  water,  uy 
from  seven  to  fifteen  fathoms. 

The  marine  roads  which  are  chiefly  frequented  on  to 
the  eastern  coast  of  Great  Britain,  are  those  of  LeMus 
wick  Bay  in  Shetland,  Long-Hope  Bay  in  Orkney, 
Cromarty  Frith,  Leith  Roads,  the  entrance  to  the  Hum. 
ber,  Yarmouth  Roads,  and  the  Downs.  But  those  most 
accessible,  in  connection  with  the  North  Sea,  are  the 
Friths  of  Leith  and  Cromarty.    On  the  coast  of  Hol- 
land, the  Texel  and  Helvoet  may  be  noticed,  and 
on  the  French  side  of  the  British  Channel,  Cher- 
bourg, formed  by  a  breakwater  three  miles  in  extent, 
with  a  depth  of  from  seven  to  nine  fathoms  in  the 
interior.    On  the  British  side  we  have  Portsmouth, 
St.  Helens,  and  the  protection  of  the  Isle  of  Wight 
generally ;  Plymouth  Sound,  now  greatly  extended 
as  an  anchorage  by  the  breakwater ;  and  lastly,  upon 
this  range  of  coast,  Falmouth.  In  St.  George's  Channel 
we  may  be  said  to  be  limited  to  Milford  Haven,  though 
Holyhead  and  Dublin  are  in  progress  of  becoming  placet 
for  the  general  rendes  vous  ot  shipping.    The  Clyde  and 
the  Highlands  of  Scotland  afford  many  aafe  natural 
roads  and  anchorages ;  while  Ireland  presents  Cork,  the 
Shannon,  Loch  Swilly,  Belfast,  and  others. 

These  are  all  places  of  resort  for  the  larger  classes 
of  ships,  and  may  be  termed  public  roads,  at  tt> 
harbour-dues  are  exigible.  There  are  very  few  good 
harbours  upon  the  eastern  and  southern  sides  of  the 
British  coast,  that  ships  of  a  considerable  burden  can 
safely  run  for  in  bad  weather,  or  in  all  states  of  the  tide. 
Improvements  of  this  kind  are  much  wanted  on  the 
coasts  of  Aberdeen,  East  Lothian,  and  Fife,  in  connec- 
tion with  the  friths  of  Forth  and  Moray.  On  the 
Yorkshire,  Norfolk,  and  Suffolk  coasts,  and  particular- 
ly on  the  Kentish  coast,  in  connection  with  the  Downs, 
good  harbours  are  in  great  request.  It  would  likewise 
be  of  national  importance  if  Weymouth  or  Portland- 
road  were  converted  into  a  safe  anchorage. 

It  here  deserves  our  particular  notice,  that  a  great  AH 
change  has  been  brought  about  in  the  more  general  °*n 
means  for  the  anchorage  of  ships,  by  the  introouction  j 
of  chain  moorings  for  common  use.  By  means  of  this 
strong  and  flexible  cable,  ships  can  now  ride  on  i 
much  greater  range  of  coast,  with  off-shore  winds. 
Formerly,  the  utmost  precaution  was  necessarv  in  the 
selection  of  a  road-stead,  in  laying  down  a  hempen 
cable,  so  as  to  avoid  a  hard  or  rocky  bottom.  Now  this 
is  happily  become  a  matter  of  less  importance,  as  the 
chain  cable  is  proof  against  slight  injuries.  We  haft* 
therefore,  no  hesitation  in  saying,  that  the  mariner  and 
the  country  at  large  are  under  the  greatest  obligation 
to  the  ingenuity,  professional  skill,  and  perseverance 
of  Captain  Samuel  Brown  of  the  royal  navy,  for  the 
general  introduction  and  application  of  this  mvaluabk 
discovery  for  our  navy  ana  mercantile  marine. 
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ROANNE,  a  town  of  France,  of  considerable  mag- 
nitude, situated  on  the  left  bank  of  the  Loire.  The 
streets  are  very  long,  and  in  general  narrow -and  dark. 
Many  of  the  houses  are  good,  though  of  a  gloomy  as- 
pect. The*  only  public -buildings  are  the  churches, 
which  are  four  in  number;  the  Maierie,  wind)  was 
formerly  the  church  of  the  CapQchihs  j  and  the  prison, 
which  is  behind  the  market  place,  and  near  the  princft- 
fwl  church.  4nM814,  when  we  visited  this  town,  the 
bridge  over  the  river  was  of  wood,  and  was  connected 
with  tht*  right  bank  of  Ihe  river  by  an  earthen  em- 
bankmcnt.  A  noble  stone  bridge,  however,  across  the 
Loire,  wa«*  then  bejruri,  tfnd -promised  when  completed 
to  be  on*  of  the  finest  fn  France.  Five  arches  were 
it  that  tim e* completed,  «md-the  piers  of  other  two  were 
laid  on  the  south  side  df' the  river,  and  yet  these  seven 
tfehes  tiki  ndt  reach  nearly  to  the  'southern  extremity 
of  the  present  wooden' bridge;  Twelve  at  least  seemed 
to  be-  necessary  to  tross  the  river. 

This  town  was  only  a  village  in  the  beginning  of  the 
eighteenth  century,  artd  has  risen  to  its  present  impor- 
tance by  being  the  entrepot 'for  goods  sent  from  the 
east  and  90uth-east  of  France,  to  Paris, -Orleans,  Nantes; 
and  other  town*.  The  manufactures  of  Roanne  con- 
si>t  of  linen  and  cotton  goods,  and-  small  articles  of 
hardware.  Population,  8000.  East;  long.  *•  4'.  North 
1st;  -M>g  2'        ■  ■  :  ■ 

ROBER  I'SON,  William,  D  D:  a  .celebrated  histo* 
Han,  was  the  son  of  the  Rev.  Mr.  Robertson,  and 
was  bom  at  the  manse  of  Borthwick,  in  Mid- Lo- 
thian, in  t!ie  year  1741;'  :  He  received  the  elements 
of*  u  classical  *  education  at  -the  school  of  Dalkeith; 
under  Mr.  Leslie;  and  in  the  year  1733,  when  his  fai 
ther  was  removed  ■  to  the  GreyYriars  church  iri  Edin- 
burgh, he  entered  his  son  at  the  University,  where 
he  exhibited  that  ardour  hi  the  prosecution  of  his  studies; 
am)  the  germ  of  those  talents  by  which  he  was  after- 
wards so  highly  distinguished.  He  initiated  himself 
early  into  the  practice  of  literary  composition,  and 
with  the  view  of  improving  his  style,  he  made- frequent 
translations  from  foreign  authors,  and  had  prepared  for 
the  press,  a  translation  of  Marcus  Antoninus,  which  he 
was  prevented  from  publishing,  by  the  appearance  of  a 
similar  v<prk  at  Glasgow. 

Wfren  he  had  completed  his  fcourse  at  the  universiw 
ly,  he  was  licensed  as  a  preacher©**  the  gospel,  in  174-!, 
and  in  J  748  he*  was  presented  by  John  Earl  of  Hope- 
toun  to  the  living  of  Gladsmuir,  in  •EasNLothian.- 
Having  about  this  time  lost  hi*  father  and  mother,  his 
appointment  toil  living  was  a  most  fortunate  event,  as* 
the  eharge  of  six  sisters  and  a-  younger-  brother'  had 
fchus  devolved  upon  him.  When  Edinburgh  was  in 
danger  of  being  taken  in  the  year  1745,  Mr.  Robertson 
felt  himself  justified  by  the  critical  state  of  public  af- 
frirs,  to  quit-  his  manne  at  Gladsmuir  and  join  the 
volunteers  in  Edinburgh.  Upon  the  surrender*  of  the 
city,  he  went  to  Haddington,  and  offered  his  services 
to  the  commander  of  the  king's  forces. 

On  the  restoration  of  tranquillity  in  Scotland,  be  re- 
turned to  the  duties  of  his  parish,  and  in  the  year  1751" 
he  married  his  cousin  Miss  Nesbit,  whose  father  Was 
•ne  of  the  minister*  of  Edinburgh.     Amid  the  settled* 
habits  of  domestic  lifrV,  our  author  now  devoted  himself 
diligently  to  his  studies,  and  to  the  duties  of  his  office, - 
which'he  discharged  to-  the  great  satisfaction  of  his 
parish.    His  reputation  as  a  preacher  had  now- become. 
great,  and  from  this  circumstance  he  was  invited  to 
jtwach  before  the  Society  forproraotingChristian  Xnow*. 
Jerige.    This  sermon)  which  has  been  greatly  admired, 
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•  was  published  in  1755.    It  went  through  fire  editions,  Roberts** 
and  wns  translated  into  German.  •**•  ■ 

In  the  proceedings  of  the  general  assembly  of  our 
church,  Mr.  Robertson  had  already  taken  an  active' 
part ;  but  fn  1757,  he  distinguished  himself  by  his  de- 
fence of  Mr.  John  Home,  minister  of  Athelstaneford/in 
the  same  presbytery  with  himself,  who  had 'written  the 
tragedy  of  Douglas:     (See  Home,  John.)  -' 

The  load  which  our  author  now  began  to  take  in  the 
management  of  the  church  courts  with  which  he  was 
•connected,  though  by  no  means  favourable  to .  the 
peaceful  habits  of  literature,  does  not  seem  to' have 
interfered  with  his  studies.  Soon  after  his  settlement 
.at  Gladsmuir,  Mr.  Robertson  had  formed  the  plan, 
of  a  History  of  Scotland,  and  as  it  was  now <  nearly 
•ready  for  press,  he  went  to  London' for  the  'purpose 
of  arranging  with  a  bookseller,  ^respecting  its  publica- 
tion. It  was  published  in  1759,  in  two  vols.  4to.;  under 
■the  title  of  the  History  of  Scotland  during  the  reign*  ef 
"Qtteen  Mary,  nud  King  Jnmes  VL  till  his  (recession  to  the 
v»own  of  England  ;  with  a  revienr  nfthe  Scottish  his  lory, 
previous  to  that  period :  and  an  appendix  of  original  pa* 
pers;  to  which  is  added/  a  critical  dissertation  concern* 
ing  the  murder  of  King  Henry 3  and  the  genuineness  of 
the  Queen's  letters  to  Both  well. 

The  success  of  this  work  was  great  beyond  all  ex- 
ample. In  the  course  of  a  year  it  had  passed  through 
three  editions,  anil  it  underwent  no  fewer  than  fourteen! 
editions  m  its  author's  life.  The  beauty  of  the  style, 
and  the  judgment  and  discrimination  of  the  author, 
attracted  universal  attention,  and  drew  forth  the.  praise 
of  most  of  the  distinguished  men  of  the  day* 

In  the  year  1738,  Dr.  Robertson  removed  with  hta 
family  to  Edinburgh,   in  consequence  of  receiving  a 
presentation  to  one  of  the  churches  in  that  city.     In 
1759,  he  was  appointed  chaplain  to  the'  garrison  of 
Stirling  castle.     In  1761,  he  was  made  one  of  his  ma- 
jesty's chaplains  in  ordinary  for  Scotland.     In'  176£, 
he  was  chosen  Principal  ot  the  University  of  Edin- 
burgh ;  and,  in  1764*,  the  office  of  historiographer  to  his 
majesty  for  Scotland  was  revived  for  his  benefit,  with 
a  salary  of  £200  per  annum.     These  rapid  promotions, 
so  well  merited,  and  so  judiciously  conferred,  served  to 
excite*  our  author  to  still  higher  efforts.     The  choice  of 
a  subject  had  perplexed  him  exceedingly,  and,  among" 
many  which  bad  been  suggested,  that  of  a  history 
ef  England 'Was  particularly  recommended  to  his  at- 
tention.   His  majesty,  George  III.  did  him  the  honour 
to  express  a  wish  to  see  a  history  of  England  from  his 
pen,  and  the  Earl  of  Bute  promised  him  all  the  aid  that: 
could  be  desired  from  the  records  in  the  possession  of 
government.     Dr.'  Robertson  was  at  first  disposed  to 
consider  such  a  work  as  interfering  with  Mr.  Hume's,' 
with  whom  he  lived  in  habits  of  the  greatest  friendship;' 
but  when  the  offer  of  the  king's  patronage,  and  the  aid' 
of  the  minister  were  tendered,  he  seems' to  have  serio\uv* 
ly  thought  of  the  undertaking.   "The  case,"  he  says, 
in  a  letuer  written  at  the  time,  "  is  entirely  changed. 
His  (Mr.  Hume's)  history  will  have  been  published 
several  years  before  any  work  of  mine  on  the  same 
subject  can  appear ;  its  first  run  will  not  be  marred  by 
any  jostling  with  me,  and  it  will  have  taken  that  sta- 
tion in  the  literary  system  which  belongs  to  it.     Thai  * 
objection,  therefore,  which  1  thought,  and  still  think, 
so  weighty  at  that  time,  makes  no  impression  on  me  at 
ptesent,  and-  I  can  now  justify-  toy-  undertaking  the- 
English  history  to  myself,  to  the  world,  and  to  him. 
.Besides,  our  manner  of  viewing  the  same  subject  is  an 
different,  or  peculiar,  that  fas  was  the  case  in  our  l*str 
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Bobcruoo>  books)  l»th  may  maintain  their  own  rank,  have  their    of  Great  Britain,  front  the  Revolution  to  tho  accession  of  2 
Pr*      own  partisans,  and  posset*  their  own  merit,  without    the  House  of  Hanover,  and  it  would  appear  from  a  leu 
""  hurting  each  other."  ter  to  Dr.  Waddilove,  Dean  of  Rippon,  dated  July  ]  778,  * 

Although  our  author  seemed  from  thU  letter  to  have  that  he  had  made  up  his  mind  to  encounter  the  respoo- 
made  up  his  mind  to  compose  a  history  of  England,  sibilities  of  such  a  task.  It  appears  from  a  letter  oi 
yet  he  afterwards  abandoned  the  idea,  and  we  cannot  Gibbon's,  that  Dr.  Robertson  had  abandoned  this  plan 
doubt  that  this  was  done  principally  out  of  regard  to  before  the  end  of  the  year  1779 ;  and  Mr.  Stewart  nv 
the  feelings  of  Mr.  Hume ;  who,  notwithstanding  the  inarks,  that «'  whatever,  the  motives  were  which  induce! 
arguments  urged  in  the  preceding  extract,  could  not  him  to  relinquish  it,  it  ia  certain  that  it  did  not  long 
but  feel  that  it  was  an  inroad  upon  the  territory' which    occupy  his  thoughts.'" 

he  had  so  successfully  cultivated,  and  over  which  cour-        This  passage  of  Mr..  Stewart's  memoir  evidently 
teay  had  assigned  to  him  a  literary  supremacy.  shows  that  he  was  not  in  possession  of  the  correspond- 

Dr.  Robertson  therefore  proceeded  in  completing  ence  between  Dr.  Robertson  and  Mr.  Macphenos, 
his  History  of  the  Reign  of  Charles  V.  for  which  which  took  place  respecting  this  projected  work,  tod 
he  had  collected  materials,  and  which  was  publish-  it  seems  quite  certain  that  Dr.  Robertson  abandoned 
ed  in  1769,  in  three  volumes  quarto.  In  order  to  the  project  out  of  respect  to  the  feelings  of  his  friend 
render  intelligible  this  portion  of  the  history  of  Eu-  Mr.  Macpherson,  who  had  published  in  1775  a  hi*. 
rope,,  he  devoted  a  preliminary  volume  to  an  account  tory  of  the  same  reigns,  with,  the  most  interesting  coU 
of  the  "  Progress  of  Society  in  Europe,  from  the  subver-  lection  of  original  papers  that  had  ever  been  given  to 
sson  and  downfall  of  the  Roman  Empire  to  the  beginning  the  world.  It  appears,  indeed,  from  these  unpublished 
of  the  sixteenth  century."  This  volume,  which  may  be  letters,  which  are  now  before  the  writer  of  this  article, 
considered  as  an  introduction  to  the  History  of  Modern  that  it  was  more  than  probable  that  Dr.  Robertson 
Europe,  required  a  degree  of  study  and  of  patient  would  never  have  completed  the  work,  even  if  the  feel 
research,  which  few  men  were  capable  of  devoting  to  ings  of  a  friend  had  not  stood  in  the  way  of  its  scam- 
it  ;  and  on  that  account,  as  Mr.  Stewart  remarks, •• it  plishment*  Dr.  Robertson  was  now  approaching  the 
is  invaluable  to  the  historical  student,  and  suggests  in  age  of  sixty,  a  time  when  laborious  study  ceases  to  bt 
every  page  matter  of  speculation  to  the  politician  and  agreeable.  He  was  independent  in  his  circumstances, 
to  the  philosopher."  and  his  reputation  was  as  high,  and  his  fame  as  widelj 

In  composing  the  history  of  Charles  V/s  reign,  Dr.  extended,  as  he  could  possibly  have  desired.  Under 
Robertson  was  naturally  led  to  complete  the  narrative  these  circumstances,  his  love  of  easy  and  amusing  oo» 
of  the  events  connected  with  it,  by  giving  an  account  of  cupations  had  probably  no  inconsiderable  share  is 
the  affairs  of  Spain  in  the  New  World.  As  the  interest  making  him  abandon  the  project  of  his  English  His- 
of  such  a  work,  however,  would  naturally  be  much    tory. 

limited,  he  resolved  to  extend  it  so  as  to  embrace  the  Notwithstanding  our  author's  resolution  to  write  no 
transactions  of  all  the  other  nations  of  Europe  in  the  more  for  the  public,  he  was  accidentally  led  on  to  the 
New  World;  and  he  had  also  determined  to  compose  composition  of  another  work.  In  perusing  Major  Ren- 
a  volume  on  the  history  of  the  British  empire  in  Ame-  nel's  Memoir  of  a  Map  of  Hindastan,  he  began  toin- 
riea.  The  last  part  of  this  plan  he  never  attempted  to  quire  into  the  knowledge  which  the  ancients  bad  of 
execute,  owing  principally  to  the  civil  war  which  then  that  country,  solely  for  his  own  amusement  and  nv 
raged  between  America  and  the  mother  country,  but  atruction.  His  ideas,  as  he  himself  remarks,  gradually 
the  first  part  appeared  in  17 77,  in  two  vols.  4to,  entitled  extended,  and  became  more  interesting,  till  be  it 
The  History  of  America,  a  work  which  was  well  receiv-  length  imagined  that  the  result  of  his  researches  might 
ed  by  the  public,  and  added  greatly  to  the  reputation  prove  amusing  and  instructive  to  others.  In  this  vij 
of  our  author.  It  has  been  said,  we  think  not  with  he  was  led  to  publish  his  Historical  Duquisilian  conccr* 
much  truth,  that  he  has  shown  a  disposition  to  palliate  ing  the  knowledge  which  the  Ancients  had  of  Indie,  end 
the  cruelties  of  the  Spaniards,  but  tnis  seems  to  have  the  Progress  of  Trade  with  that  Country  prior  to  tU 
been  inferred,  less  from  the  expression  of  his  own  Discovery  of  the  Cape  of  Good  Hope,  which  appeared 
sentiments,  than  from  the  compliment  paid  to  him    in  1791  >n  4to. 

by  the  Royal  Academy  of  Madrid,  who  elected  him,  This  was  the  last  work  which  Dr.  Robertson  publish- 
in  I777i  e  member  of  the  Royal  Academy  of  History  in  ed.  No  sooner  had  he  finished  it  than  hi*  health  be- 
that  metropolis.  The  Academy,  at  the  same  time,  ap-  gan  visibly  to  decline.  Strong  symptoms  of  jaundjot 
pointed  one  of  its  members  to  translate  the  work  into  showed  themselves,  and  laid  the  foundation  of  a  lingei* 
Spanish,  and  a  considerable  progress  was  made  in  ing  and  fatal  illness.  In  order  to  enjoy  a  better  air, 
the  translation,  but  the  Spanish  government  inter,  and  the  relaxations  of  the  country,  he  removed  to 
posed  its  authority  to  stop  the  publication  of  the  work.  Grange-house  in  the  neighbourhood  of  Edinburgh, 
In  the  Preface  to  the  History  of  America,  Dr.  Robert-  where  he  was  able  to  walk  abroad,  and  generally  spent 
son  mentioned  his  intention  oi  resuming  the  subject ;  a  portion  of  the  day  in  a  small  garden  attached  to  the 
but  be  does  not  seem  to  have  advanced  tar  in  the  un-  house.  In  June  1793,  his  disease  confined  him  to  his 
dertaking.  A  fragment  of  the  work,  however,  has  been  couch,  and  he  died  on  the  llth  of  June  1795,  in  lbs 
published  since  his  death,  entitled,  Two  additional  Chap-    seventy-first  year  of  his  age. 

ters  of  the  History  rf  America.  1 1  would  be  a  waste  of  time  to  attempt  to  give  snj  de- 

Having  abandoned  the  plan  of  writing  a  history  of  tailed  sketch  of  Dr.  Robertson's  literary  character.  His 
our  own  empire  in  America,  Dr.  Robertson  looked  out  works  have  been  translated  into  all  the  languages  of  Eu- 
for  some  other  subject  worthy  of  his  pen.  Mr.  Gibbon  rope;  and  his  talents  as  a  historian  have  everywhere  been 
recommended  to  him  a  history  of  the  Protestants  in  reckoned  superior  to  those  of  any  rival  author.  u  The 
France,  but  several  of  his  friends  suggested  the  history    general  strain  of  his  composition/'  saya  Mr*  Stewart, » 

•  This  vary  interesting  carrtfpsnat nss  will  be  seen  published  in  an  Account  of  the  Hfi%  WHtlmg9%  and  Corrmmmimi  tf 
Mnqphcwm,  £aj  • 
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flowery,  equal,  and  majestic,  harmonious  beyond  that  of  his  works,  that  she  presented  him,  through  the  lite     KdbeVT 
most  English  writer*,  yet  seldom  deviating  in  quest  of  Dr.  Rogerson,  with  a  handsome  gold  enamelled  snmT*     ptttre, 
harmony  into  inversion,  redundancy,  or  affectation."  box,  richly  set  with  diamonds.  Robins. 
"  It  may,  perhaps,  be  questioned  by  some,  whether  Dr.        Dr.  Robertson  was  the  founder  of  the  Royal  Society  x-r~jmm~ 
Robertson  has  not  carried  to  an  extreme  his  idea  of  of  Edinburgh,  and  exerted  himself  with  his  usual  zeal, 
what  he  has  himself  called  the  dignity  of  history  ;  but  not  only  in  forming  the  plan  of  that  institution,  but  in 
whatever  opinion  we  form  on  this  point,  it  cannot  be  carrying  it  on  after  it  was  established, 
disputed  that  his  plan  of  separating  the  materials  of        Those  who  wish  for  farther  information  respecting 
historical  composition  from  those  which  fall  under  the  the  life  and  writings  of  this  eminent  author,  are  re- 
provinces  of  the  antiquary  and  of  the  writer  of  memoirs,  ferred  to  Mr.  DugaTd  Stewart's  Account  of  the  Life  and 
was  on  the  whole  happily  conceived;    and  that  one  Writings  of  Dr.  Robertson,  Lond.  1801. 
great  charm  of  his  works  arises  from  the  taste  and        ROBESPIERRE.    See  Francs,  Vol.  IX.  p.  635. 
judgment  with  which  he  has  carried  it  into  execution.        ROBINS,  Benjamin,  a  celebrated  English  mathe* 
Whenever  his  subject  admits  of   being  enriched  or  matician,  was.  born  at  Bath  in  the  year  1707.  Although 
adorned  by  political  or  philosophical  disquisitions,  by  his  parents,  who  were  Quakers,  were  not  able  to  give 
picturesque  description,  or  by  the  interesting  details  of  him    much  education,  yet,  from  the  native  vigour 
b  romantic  episode,  be  scruples  not  to  try  his  strength  of  his   own  mind,  he  initiated  himself  into  various 
Vfith  those  who  have  excelled  the  most  in  those  differ-  branches  of  knowledge,  particularly  mathematics.   His 
ent  departments  of  literature."  friends  being  desirous  that  he  should  be  brought  info 
In  estimating  the  relative  merits  of  Dr.  Robertson's  notice,  wished  him  to  settle  in  London  as  a  teacher  of 
different  works,  Mr.  Stewart  is  of  opinion  that  his  mathematics,  and  contrived  to  get  him  introduced  to 
Charles  V.  is  that  which  unites  the  various  requisites  Dr.  Pemberton,  who  conceived  a  high  opinion  of  his 
of  good  writing  in  the  greatest  degree.      The  style  mathematical  acquirements. 

he  considers  as  more  natural  and  flowing  than  that  of       Robins  accordingly  went  to  London,  and  began  to 

the  History  of  Scotland.    The  style  of  his  History  of  fit  himself  for  the  duties  of  a  teacher,  by  perusing  the 

America  he  regards  as  less  uniformly  polished  than  writings  of  the  most  celebrated  mathematicians.    In  the 

that  of  his  other  works,  and  as  less  simple  and  concise,  course  of  these  studies,  he  was  led  to  demonstrate  the 

though  it  contains  many  passages  equal,  if  not  supe-'  last  proposition  of  Sir  Isaac  Newton's  Treatise  on  Qmu- 

rior,  to  any  thing  else  in  his  writings.  drntures,  which  appeared  in  the  Philosophical  Trans* 

.  Dr.  Robertson  continued  to  superintend  the  affairs  actions  for  1727-     In  the  following  year  he  pub* 

of  our  national  church,  as  the  leader  of  the  General  lished  «  The  Present  state  of  the  Republic  of  Letters, 

Assembly,  (to  which  he  was  returned  as  a  member  in  Refutation  of  the  Dissertation  of  John  Bernouilli  on  ' 

every  year  by  the  University,)  till  the  year  1781,  when  the  Laws  of  Impact  in  Moving  Bodies,"  which  had 

he  withdrew  from  the  bustle  of  active  life.     In  the  lost  the  prize  offered  by  the  Academy  of  Sciences  in  ' 

most  essential  qualifications  of  a  speaker,  Mr.  Stewart  1726. 

is  of  opinion,  that  he  was  entitled  to  rank  with  the        Having  thus  brought  himself  into  notice  as  an  able 

first  names  which  have  in  our  times  adorned  the  Bri-  mathematician,  Robins  laid  aside  the  dress  of  a  Qua- 

tish  senate.  "  His  eloquence/*  he  remarks,  "  was  mild,  ker,  and  began  to  take  mathematical  pupils.    The  ac- 

rational,  and  conciliating,  yet  manly  and  dignified."  tivity  of  his  mind,  however,  did  not  allow  him  to  be 

In  .his  pastoral  character  Dr.  Robertson  was  exem-  satisfied  with  his  theoretical  studies.     He  began   a 

plary  in  the  discharge  of  his  duties,  and  his  diligence  aeries  of  elaborate  experiments  in  gunnery,  with  the ' 

m  this  respect  increased  as  he  advanced  in  years.     He  view  of  establishing  the  great  influence  of  the  resist* 

had  unfortunately  lost,  before  he  left  Gladsmuir,  a  vo-  ance  of  the  air  upon  projectiles.     He  also  directed  his 

lame  of  sermons,  which  he  had  composed  with  care,  attention  to  the  various  branches  of  civil  engineering,  * 

otherwise  we  might  have  been  gratified  with  more  spe-  and  he  made  several  tours  to  Flanders,  for  the  purpose 

timens  than  we  possess  of  his  pulpit  eloquence  ;   but  of  studying  the  subject  of  fortification. 
his  colleague,  Dr.  Erskine,  informs  us,  "  that  his  dis-        Upon  his  return  from  one  of  these  journies  into 

courses  were  so  plain  that  the  most  illiterate  might  Flanders,  in  1734,  he  found  the  scientific  world  thrown 

easily  understand  them,  and  yet  so  correct  and  ele-  into  a  state  of  alarm  by  the  appearance  of  Dr.  Berke* 

gant,  that  they  could  not  incur  their  censure  whose  taste  ley's  Analyst,  in  which  that  ingenious  author  attempted 

was  more  refined."  to  refute  the  Newtonian  doctrine  of  fluxions.     Robins 

In  his  private  character,  Dr.  Robertson  displayed  was  requested  to  devote  himself  to  its  defence,  and  he 

all  the  virtues  of  domestic  and  social  life.    He  had  the  accordingly  published,  in  1735,  "  A  Discourse  con- 

satisfaction  of  leaving  bis  family  in  prosperous  circum-  cerning  the  Nature  and  the  Certainty  of  Sir  Isaac  ' 

stances;  and  his  eldest  son,  the  present  Lord  Robertson,  Newton's  Method  of  Fluxions,  and  of  Prime  and  Ul* 

has  raised  himself,  by  his  talents  and  character,  to  one  timate  Ratios."    Some  exception  Was  taken  at  this  de- 

of  the  highest  dignities  of  his  profession.  fence,  even  by  some  of  the  friends  of  the  fluxionary  ' 

In  stature  Dr.  Robertson  was  rather  above  the  mid-  method,  which  led  our  author  to  publish  two  or  three 

die  size,  and  his  form  was  vigorous  and  robust.   There  additional  discourses  on  the  subject 
is  a  picture  of  him  by  Sir  Joshua  Reynolds,  from        In  the  year  1738  Robins  defended  Newton  against 

which  a  good  meezotinto  has  been  engraved;  and  an  objection  In  Baxter's  Matho;  arid  in  1739  he  pub* 

there  is  another  taken  at  a  later  period,  at  the  request  lished  his  remarks  on  Euler's  Treatise  oh  Motion  ;  on 

of  his  colleagues,  and  placed  in  the  library  of  the  uni-  Smith's  System  of  Optics  ;  and  on  Jurin's  Essay  upon  * 

venity.  Distinct  and  Indistinct  Vision,  published  at  the  end  of 

In  the  year  1781,  Dr.  Robertson  was  elected  one  of  the  last  of  these  works. 
the  foreign  members  of  the  Academy  of  Sciences  at        Robins  did  not  confine  his  talent  to  their  proper 

Padua,  amd,  in  1783,  one  of  the  foreign  members  of  sphere  of  mathematics  and  natural  philosophy.    He 

the  Imperial  Academy  of  Sciences  at  St  Petersburg,  took  a  keen  part  in  the  politics  of  the  day,  and  com* 

The  Empress  Catharine  was  90  much  delighted  with  posed  three  pamphlets  on  the  affairs  of  the  times*    The 
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ftottfoii   ffatym*,">'Qbiervali9ns  on  the  present  Convention  with 
"  Spain;"  the  second,  a  '.'  Narrative  of  what  passed  in 
the  Common  Hall,  and  the.  Citizens  of  London  assem- 
bled for  the  Election  of  a  Lord  Mayor :"  and  the  third 
was  an; €t  Address  to  the  Electors  and  oilier  free  Subjrcts  , 
of  Great  Britain,  occasioned  by  the  late  succession  ;  in  , 
which  is  contained  a  particular  Account  <f  all  our  Ncgo-  , 
tiattons  with  Spain,  and  their  treatment  of  .us  for  above 
ten  years  paxt.  "     The  first  and  third  of  these  pirn- » 
phletg  which  were  anonymous,  were  so  much  thought  of 
that  they  were  deemed  to  be  the  productions  of  Mr. . 
Puheney,  who  was  then  the  great  opponent  of  Sir  Ro- 
bert .Walpole.    When  Sir  Robert  was  defeated  by  the 
opposition,  Robins,  was  chosen  secretary  to  the  Com-  . 
mitteeof  the  House  c^  Commons  that  was  appointed 
to  examine  into  the  conduct  of  the  minister. 

In  J  742  Robins  published  his.  "  Ntro  Principles  of , 
Gunnery"  *  containing  the  result  of  his  experiments 
cm  the   force  of  gun-powder;   on  the   resistance,  of 
the  air  in  swift  and  slow  motions ;  with  an  introduc- 
tory history  of  modern  fortification  ;  of  the  invention  of. 
gun-powder,  and  of  the  theory  of  gunnery. 

In  consequence  of  a  paper  having  been  published  in 
the  Philosophical  Transactions  against  some  opinions 
of  our  author,  he  was  led  to  submit  to  that  learned 
body  several  dissertations  on  the  resistance  of  the  uir* 
and  to  exhibit  the  experiments  on  which  they  were, 
founded,  in  the  year  1746  and  1747,  for  which  he  was 
presented  with  the  gold  medal  of  Sir  Godfrey  Copley. 
When  Lord  Anson  returned  from  his  voyage  found 
the  world,  the  Reverend  Richard  Walter,  the  chaplain 
of  the  Centurion,  had  proceeded  a  considerable  length 
in  drawing  up  an  account  of  it.  It  was,  however* 
deemed  advisable  to  have  the  whole  of  ix  re- written 
by  Robins.  It  accordingly  appeared  in  1748,  but  what 
^39' very  unaccountable,  the  name  of  Mr.  Walter  was 
put  in  the  title  page.  This  work  underwent  several . 
editions,  and  the  5th  was  corrected  by  Robins  himself 
in  1749. 

,  The  next  work  of  Robins  was  an  apology  for  the 
unfortunate  battle  of  Prestonpans,  in  Scotland.  This 
apology  formed,  a  preface  to  "  the  Report  of  the  pro- 
ceedings and  opinion  if  the  Board  of  General  Officers, 
on  the  examination  into  the  conduct  of  Lieutenant- Ge- 
neral Sir  John  Cope,"  which  appeared  in  London  in 
1749. 

f  Mr.  Robins,  through  the  influence  of  Lord  Anson, ' 
had  opportunities  of  which  he  availed  himself,  of  mak- 
ing farther  experiments'  on  his  favourite  subject  of 
gunnery  ;  and  by  the  same  influence  he  procured  for 
the  Royal  Observatory  of  Greenwich  a  second  mural 
quadrant  and  other  instruments. 

The . services-  of  our  author  had  now  become  so  nu- 
merous, and  his  reputation  was  bo  high,  that  the  govern- 
ment was  desirous  of  appointing  him  to  some  lucra- 
tive situation.  It  was  accordingly  put  in  his  choice 
either  to  go  to  Paris  as  one  of  the  commissioners  for 
adjusting  the  limits  of  Acadia,  or  to  be  Engineer  gene- 
ral to  the  East  India  Company,  the  ruinous  condition 
of  whose  forts  required  an  able  engineer  to  put  them 
in  a  state  of  defence. 

|Ie  accepted  of  the  last  of  these  situations,  and  set 
out  for  India  at  Christmas  1749*  provided  with  a  com* 
plete  set  of  astronomical  and  other  instruments  for 
making  scientific  observations  and  experiments  in  the 
East  After  a .  hazardous  voyage  he  arrived  on  the 
13th  July  1750,  and  he  immediately  prepared  complete 


plans  for  fort  St  David  and  Madras.  His  constito.  ta 
tion,  however,  was  not  fitted  for  the  climate.  He  had  H 
an  attack  of  fever  in  September,  and  though  he  re-  jj 
covered  from  its  immediate  effects,  yet  heafterwinb  , 
fell  into  a  languishing  condition  which  continued  till 
his  death  on  the  29th  July  1751.  By  his  will  he  left 
the  publication  of  his  Mathematical  works  to  Martin 
Folkes,  Esq.  and  Dr.  James  Wilson.  From  the  ill' 
health  of  Mr.  Folkes,  this  duty  devolved  upon  Dr. 
Wilson,  who  published  the  Mathematical  and  Philoso. 
phicaL  works  of  his  friend,  in  two  vol*.  8vo.  in  176l, 
and  prefixed  to  these  an  interesting  memoir  of  hia 
life. 

Robins's  "  New  Principles  of  Gunnery"  was  transla. 
ted  into  several  foreign  languages.  They  were  trans. 
lated  into  German  by  the  illustrious  Euler,  and  accom. 
panied  with  a  copious  commentary.  This  work  vu 
after  translated  into  English  in  1719  by  Mr.  Hugh 
Brown,  with  notes,  in  one  volume  4to.  Besides  the 
works  already  mentioned,  Mr.  Robins  wrote  a  paper 
on  the  height  to  which  rockets  will  ascend,  which  is 
published  in  the  Philosophical  Transactions  for  1749» 
p.  131.  See  our  articles  Gunnery  and  Pyrotecbxy, 
for  an  account  of  his  principal  labours. 

ROBISON,  John,  a  celebrated  Scottish  natural  phi* 
losopher,  was  born  at  Boghallrin  the  county  of  Stirling 
and  parish  x>f  Balder  nock.  His  father,  Mr.  John  Re 
bison,  had  acquired  considerable  wealth  as  a  merchant 
in  Glasgow,  and  had  retired  from  business  to  his  es- 
tate of  Boghall,  before  the  birth  of  his  son.  Mr.  Rohi- 
son  received  the  rudiments  of  his  education  at  the 
grammar  school  of  Glasgow,  and  after  going  through 
the  usual  routine  of  classical  instruction,  he  entered 
the.  University  of  Glasgow  as  a  Student  of  Humanity 
in  November  1 750.  Here  he  enjoyed  the  rare  advan- 
tage of  study  ihg  Greek  under  the  celebrated  Dr.  Moor?, 
who  possessed  an  extensive  knowledge  of  the  ancient 
geometry ;  of  acquiring  mathematical  knowledge  un- 
der Dr.  Robert  Simson  ;  and  of  studying  the  open* 
tions  of  the  human  mind  in  the  lectures  of  the  illustri- 
ous Adam  Smith.  Notwithstanding  these  advantages, 
Dr.  Robison  does  not  seem  to  have  been  a  very  hard 
student,  and  in  after- life  accused  himself  of  want  at 
application  at  the  University.  His  fellow  students, 
however,  entertained  the  highest  respect  for  hia  ac- 
quirements, and  he  had  early  excited  notice  by  the  in- 
genuity of  his  reasonings,  and  the  boldness  of  his  opi- 
nions. The  instructions,  however,  even  of  Dr.  Simson, 
do  not  appear  to  have  inspired  him-  with  very  ardent 
love  of  the  mathematics,  and  he  was  led  to  attend  to 
them  only  after  he  had  discovered  their  use  in  natural 
philosophy.  In  the  year  1756,  Mr.  Robison  took  his 
degree  of  M.  A. ;  and  in  1757,  when  the  death  of  Or- 
Dick,  who  was  joint  Professor  of  Natural  Philosophy 
with  his  father,  Mr.  Robison  is  said  to  have  been  re- 
commended by  Dr.  Adam  Smith  as  a  temporary  aisfe- 
ant  to  the  old  gentleman.  Mr.  Dick,,  however,  consi- 
dered him  as  too  young  for  such  a  situation,  and  hr 
was  therefore  compelled  to  look  out  for  some  other 
employment. 

His  father,  who  was  a  man  of  exemplary  pietj,  had 
destined  his  sofa  for  the  church ;  but  motives,  *»m 
which  we  are  not  acquainted,  but  which  certainly  d:«l 
not  arise  from  any  dislike  to  the  objects  or  duties  cf 
the  clerical  profession,  prevented  him  from  yielding"  to 
the  wishes  of  his  family. 

Dr.  Blair,  Prebendary  of  Westminster,  happened  at 


*  An  SfOooiuU  of  this  work,  by  Robins  himself,  if  ajrea  in  the  PlUhtophkel  Magazine,  l74t-3,  p.  437*. 
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that  tfm'e  to  be  m  search  of  a  person  qualified  to  go  to 
sea  with  Edward,  Duke  of  York,  and  to  assist  hit 
Royal  Highness  in  the  study  of  mathematics  and  navi- 
gation. With  the  view  of  obtaining  that  appointment; 
Dr.  Robison  went  to  London,  with  recommendations 
from  Professor  Dick  and  Dr.  Sirason  ;  but  he  had  no 
sooner  arrived  in  1758,  than  he  learned  that  the 
projected  voyage  was  not  determined  upon- ;  and  af- 
ter waiting  for  some  time  in  anxious  expectation,  he- 
was  mortified  to  find  that  the  scheme  was  entirely 
abandoned.  Having  been  introduced  to  Admiral. 
Knowles,  wh6se  son  was  to  have  accompanied  the 
Duke  of  York,  the  Admiral  engaged  him  to  accom- 
pany his  own  son  to  sea,  and  to  take  charge  of  his 
education. 

Young  Knowles  went  out  in  1759  •»  *  midshipman 
on  board  of  Admiral  Saunders's  ship,  the  Neptune  of 
90  guns,  accompanied  by  Mr.  Robison,  but  being  pro- 
moted in  the  course  of  the  voyage  to  the  rank  of  lieu- 
tenant, on  board  the  Royal  William  of  80  guns,  Mr. 
Robison  attended  him  on  board  that  ship,  and  was  ra~ 
ted  as  a  midshipman. 

This  fleet,  the  object  of  which  was  to  assist  in  redu- 
cing Quebec,  reached  the  American  coast  in  April,  and 
in  May  it  ascended  the  river  St.  Laurence.  In  this  si- 
tuation Mr.  Robison  had  an  opportunity  of  seeing  a. 
great  deal  of  active  service,  and  he  was  occasionally 
employed  in  making  surveys  of  the  river  and  the  aaV 
jacent  grounds.    '  ' 

"  An  anecdote  which  Mr.  Robison  used  to  tell/'4 
says  Mr.  Playfair,  "  deserves  well  to  be  mentioned. 
He  happened  to  be  on  duty  in  the  boat  in  which  Ge- 
neral Wolfe  went  to  visit  some  of  their  posts  the  night 
before  the- battle,  which  was  expected  to  be  decisive  of 
the  fate  of  the  campaign.    The  evening  was  fine,  and 
die  scene,  considering  the  work  they  were  engaged  in>  ■ 
and  the  morning  to  which  they  were  looking  forward, 
sufficiently  impressive.    As  they  rowed  along,  the  Ge- 
neral, with  much  feeling,  repeated' nearly  the  whole  of 
Grey's  Elegy,  (which  had  appeared  not  long  before, 
and  was  yet  but  little  known,)  to  an  officer  who  sat* 
with  him  in  the  stern  of  the  boat,  adding,  as  he  con- 
cluded, that  he  would  prefer  being  the  author  of  that 
poem  to  the  glory  of  beating  the  French  to-morrow." 
"Jo-morrow  came,  and  the  life  of  that  illustrious  soldier' 
was  terminated  amid  the  tears  of  his  friends  and  the 
shouts  of  his  victorious  army.    The  body  of  General. 
Wolfe  was  brought  to  England  in  the  Royal  William, . 
and  was  landed  at  Spitheadoh  the  18th  of  November. 
'  Mr.  Robison  had  suffered  severely  from  the  sea-scur- 
vy, which  prevailed  to  an  extraordinary  degree  on 
board  the  Royal  William.     Out  of  750  seamen,  286 
were  confined  to  their  hammocks,  and  HO  scarcely. 
•ble  to  walk  on  deck;     From  that  circumstance,,  and 
nany  others,  his  dislike  of  the  sea  became  very  great,* 
>nd  he  resolved  to  return  to  Glasgow  to  prosecute  his 
theological  studies,  with  the  view  of  entering  the 
church.    This  resolution,  however,  was  not.  carried 
uto  effect     Mr.   Robison    received    from   Admiral 
Knowles  a  kind  invitation  to  live  with*  him  in  the 
Gantry,  and  assist  him  in  his  experiments  on  ship- 
building and  seamanship. 

Mr.  Robison  did  not  scruple  to  accept  an  invitation' 
80  congenial  to  his  own  studies ;  and  in  February  1765, 
when  Lieutenant  Knowles  was  appointed  to  the  Ven- 
s^nce  of  SO  guns,  he  accompanied  his  pupil,  and  was 
extremely  desirous  of  being  appointed  Purser  to  the 
uip.  After  visiting  Lisbon;  and  other  parts  of  Portu-  » 
gal  and  Spain,  he  returned  to  Enghmd  in  June;  and. 


quitted  the  naval  service.    Before  the  end  of  the  tane    ReMaon, 
year,  Admiral  Knowles,  with  whom  he  still  resided, '     *****- 
recommended  hun  to  Lord  Anson,  then  the  First  Lord 

•  of  the  Admiralty,  as  a  proper  person  to  take  charge  of 
Harrison's  Time-keeper, ,  which,  at  the  desire  of  the« 
Board  of  Longitude,  was  about  to-  be  sent  to  the  West 

•  Indies  on  a  trial  voyage.  This  eminent  artist  had  com- 
pleted his  chronometer^  ««  after  having  struggled,"  as 
Mr.  Play  fair  remarks,  "  for  35  years  against  the  physi- 
cal difficulties  of  his  undertaking,  and  the  still  more 
discouraging  obstacles  which  the  prejudice;  the  envy, 
and  the  indifference  of  his  cotemporaries,  seldom  fail 
to  plant  in  the  way  of  an  inventor."  Mr.  Robertson,* 
of  the  naval  school  of  Portsmouth^  determined  its  rate-> 
and  error  on  the  6th  of  November,  and  on  the  26th  of 
January  Mr.  Robison  foand  it  to.  indicate  a  difference 
of  longitude  of  6h*  2.'  47",  which  is  only  four  seebnd* 
less  than  it  was  found  to  be  by  other  methods.  Mr. 
Robison  and  Mr.  Harrison  embarked  a  few  days  after- 
wards on  board  the  Merlin,  which  was  sent  to  England, 
with  dispatches  for  Government  After  a  voyage* 
marked  by  almost  every  species  of  naval  distress  short 
of  actual  shipwreck,  the  ship  took  fire,  and  it  was  with 
great  difficulty  that  they  reached  Portsmouth  on  the 
26th  of  March.  On  the  2d  of  April,  the  time  of  noon 
was  found  to  be  11 h  58'  6"$,  instead  of  12h,  so  that  the 
whole  error  from  the  6th  of  November  till  the  2d  of 
April,  was  only  1'  53$",  which  corresponds  to  about 
20  miles  of  longitude. 

Upon  his  return  to  England,  Mr.  Robison  found* 
Lord  Anson  afflicted  with  the  illness  of  which  he  diedr 
and  his  friend  and  patron  Admiral  Knowles  disgusted 
with  die  admiralty  and  the  -  ministry.  His  hopes  of 
promotion  depended  only  on  his  own  personal  services,, 
and  these  were  readily  set  aside  at  a  period  when  Eng- 
land derived  no  lustre  from  the  virtues  of  her  states- 
men. 

Under  these  circumstances^  Mr.  Robison  resolved  to* 
return  to  Glasgow,  with  the  view  of  qualifying  himself 
for  the  church,  and  upon  his  arrival  there,  he  devoted* 
his  whole  attention  to  the  study  of  the  sciences.     The 
example  of  his  friend  Dr.  Black,  who  was  about  to 
give  to  the  world  his  great  discovery  of  latent  heat, 
and  of  Mr.  Watt,  who  was  then  bringing  the  steam- 
engine  to  perfection,  stimulated  him  in  his  scientific 
career,  ana  his  constant  intercourse  with  these  great 
men,  fostered  that  love  of  experimental  and  practical 
science  which  directed  him  in  all  -his  future  researches. 
•.  In  the  year  1766,  when  Dr.  Black  was  removed  to 
the  chemical  chair  in  Edinburgh,  he  recommended  Ma, 
Robison  as  his  successor.    He  was  accordingly  elected 
for  one  year,  and  commenced  his  first  course  of  lectures 
in  October  1766.    In  this  situation  Mr.  Robison  con- 
tinued four  years,  but  a  new  object  now  presented  It- 
self to  his  ambition.    At  the  request  of  the  Empress  of 
Russia,  Admiral  Sir  Charles-  Knowles  was  recommend— 
ed  to  go  to  St.  Petersburgh,  for  the*  purpose  of  reform- 
ing and  improving  the  Russian  navy.  He  engaged  Mr*. 
Robison  to  accompany  him  as  his  private  secretary,  • 
with  a  salary  of  £.250 per  annum;  and  they  set. sail 
from  England  in  December  1770. 

In  1772,  Mr.  Robison  was  appointed  Inspector-Ge- 
neral of  the  corps  of  Marine  Cadets  at  Cronstadt,  with 
a  salary  double  that  of  his  predecessor*  and  the  rank 
of  Lieutenant-Colonel  attached  to  it     This  corps  con- 
sisted of  about  400  Russian  noblemen,  who  were  edu- 
cated by  40  masters  and  professors,  and  it  was  Mr.  Ro-< 
bison's  duty  to  receive  the  reports  of  the  teachers,  and; 
to  class  the  cadets  in  the  order  of  their  merit. 
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Up6n  the  death  of  Dr.  Russell  in  1773,  Principil 
Robertson,  though  not  personally  acquainted  with  our 
author,  recommended  him  to  the  vacant  chair  of  natu- 
ral philosophy  in  the  University.    The  patrons  of  the 
University  readily  yielded  tp  this  recommendation, 
and  as  the  Russian  government  offered  to  increase  the 
salary  and  appointments  of  Mr.  Robison,  k  was  with 
soqne  difficulty  that  he  came  to  the  resolution  of  settling 
in  his  native  country,  and  of  sitting  in  the  next  chair 
to  Dr.  Black.    Finding  it  in  vain  to  offer  any  farther 
inducement  to  detain  him  in  Russia,  the  Empress  pave 
.him  a  pension  of  £80  per  annum,  accompanied  with  a 
request  that  he  would  take  under  his  care  two  or  three 
of  the  young  cadets,  who  were  to  be  selected  in  suc- 
cession.   Mr.  Robison  left  Cronstadt  in  June  1774. 
He  was  admitted  into  the  College  on  the  16th  Septem- 
ber 1774,  and  delivered  his  first  course  of  lectures 
in  the .  following  winter*     The  system  of  mechani- 
cal philosophy  which  he  taught,  embraced  dynamics, 
astronomy,  mechanics,  hydrodynamics,  optics,  elec- 
tricity, and  magnetism ;  but  he  generally  enlarged  so 
much  upon  the  early  subjects  of .  his  lectures,  that  • 
some  of  the  last  of  these  series  were  every  year  omit- 
ted entirely  in  the  course.    When  we  consider  that  a 
great  proportion  of  the  students  of  this  class  are  stu- 
dents of  divinity,  from  15  to  17  years  of  age,  who  re- 
quire a  general  knowledge  of  natural  philosophy,  it  is 
not  difficult  to  point  out  the  nature  of  the  course  which 
should  be  pursued,    lit.  Robison  always  supposed  a 
degree  of  mathematical  knowledge  among  his  students 
which,  they  never  possessed,  and  even  if  they  had  gone 
through  the  requisite  course,  either  at  the  University 
or  with  private  masters,  it  bv  no  means  followed  that 
they  were  able  to  bring  this  knowledge  to  bear  in  fol- 
lowing a  train  of  oral  reasoning.    In  consequence  of 
this,  and  of  the  small  number  of  experiments  which  he 
introduced,  and  which  he  held  as  very  subordinate 
parts  of  his  lecture,  his  students,  with  the  exception  of 
a  few,  made  very  little   progress   in  the  physical 
sciences. 

Although  Mr.  Robison's  lectures  had  thus  an  unpo- 
pular aspect,  yet  they  were  listened  to  with  delight  by 
those  who  had  devoted  their  minds  to  the  subject ;  and 
who  now  consider  themselves  fortunate  in  having  at- 
tended the  University,  when  he  had  health  enough  to 
go  through  the  labours  of  the  course.  Dr.  Robison 
never  condescended  to  become  a  dealer  in  scientific 
shows,  to  amuse  his+studenta  with  the  exhibition  of 
trifling  instruments  and  experiments,  fit  only  for  the 
nursery,  to  occupy  their  time  with  conceits  and  extra- 
vagancies of  his  own ;  to  falsify  the  history  of  science 
for  the  purpose  of  elevating  himself,  or  to  sneer  at 
those  venerable  men  whose  names  have  been  consecra- 
ted by  time,  and  those  revered  opinions  which  have 
commanded  the  assent  of  the  wisest  as  well  as  the 
best  ages  of  the  world.  Like  his  eminent  successor  in 
the  chair,  Professor  Playfair,  his  great  object  was  to 
instruct  his  students  in  the  sciences,  to  give  just  and 
candid  estimates  of  the  labours  of  others,  and  to  impress 
upon  •  the  minds  of  the  young  those  great  lessons  of 
humility  and  piety,  which  the  study  of  the  material 
world  is  so  well  calculated  to  teach. 

Soon  after  his  return  from  Russia,  Mr.  Robison  be- 
came a  member  of  the  Philosophical  Society,  which 
had  existed  since  1739*  When  it  was  incorporated 
with  the  Royal  Society,  which  was  established  in  1781, 
Mr.  Robison  was  appointed  general  secretary,  and  con- 
tinued to  discharge  the  duties  of  that  office  till  the  state 
of  his  health  compelled  him  to  resign. 


It  is  a  curious  circumstance,  that  Professor  Robuon  U 
never  appeared  as  an  author,  till  the.  year  1786,  when,  I  la 
in  the  47th  year  of  his  age,  he  published  in  the  Tram-  ^ij 
actions  of  the  Royal  Society  of  Edinburgh,  A  detemun* 
tion  of  the  orlfit  and  the  motion  tf  the  Georgium  S'tdus, 
dir telly  from  observation.  The  elements  of  the  orbit  of 
this  planet,  though  deduced  from  observations  roidt 
with  an  instrument  fixed  from  a  window,  do  not  differ 
widely  from  those  which  have  more  recently  beta 
obtained  from  more  numerous  observations,  nod  bj 
means  of  better  instruments. 

The  second,  and  the  only  other  paper  which  Profes. 
sor  Robison  communicated  to  the  Royal  Society  of 
Edinburgh,  was  read  on  the  7th  April,  1788,  and  ii 
entitled,  On  the  Motion  of  Light,  as  affected  it  /fc 
fracting  and  Reflecting  Substance*,  nhsck  are  alto  i% 
motion,  and  relates  principally  to  the  correction  at 
some  errors  of  Boacovich  respecting  the  effects  of  a  te- 
lescope, the  tube  of  which  is  filled  with  water  instead 
of  air,  upon  the  aberration  of  light.  The  celebrated 
Italian  philosopher  had  rashly  announced  that  if  a  w*. 
ter  telescope  were  directed  to  a  terrestrial  object  pro- 
perly situated,  it  will  deviate  from,  that  object  by  i 
certain  determinate  quantity  every  day ;  but  ProfeiM 
Robison  has  shown  that  this  result  is  not  deduct 
from  Boscovich's  own  principles,    . 

This  paper  was  drawn  up  when  Mr.  Robison  was  is 
very  bad  health  ;  and  for  the  purpose,  as  he  remarks, 
'•  of  ascertaining  his  claims  to  any  thing  which  may 
be  valuable  in  his  speculations."  He  had  been  attack. 
ed,  in  December'  1785,  with  a  severe  disorder,  which 
baffled  all  the  skill  of  his  medical  friends,  and  wbicht 
though  it  did  not  materially  iryure  his  general  healtSt 
continued  to  afflict  him  during  the  rest  of  his  life. 

Notwithstanding  this  indisposition,  he  engagedj 
about  the  year  1793,  to  contribute  various  scientific  ar* 
tides  to  the  edition  of  the  Encyclopedia  Britannka, 
which  was  then  publishing.  This  work  never  bad  bees 
under  the  charge  of  any  literary  or  scientific  man,  till  rt 
came  under  the  management  of  Dr.  Gleig ;  and  therefor* 
the  aid  of  such  an  editor  and  of  such  a  contributor  si  Dr. 
Robison,  formed  an  era  in  its  history.  Dr.  Robison  rets* 
ed  and  enlarged  the  article  Optics,  which  was  followed 
by  the  article  Philosophy,  which  he  wrote  jointly  *& 
Dr.  Gleig.  His  own  articles  are,  Physics,  PneumtitSi 
Precession,  Projectiles,  Pumps,  Resistance,  Riven,  Rvf, 
Ropemakinjg,  Rotation,  Seamanship,  Signal,  Sound,  Spt» 
c\fic  Gravity,  Statics,  Steam,  Steam*Engine,  Steelfiti, 
Strength  of  Materials,  Telescope,  Tide,  Trumpet ,  Van*- 
tion,  and  Watermarks*  In  a  bound  copy  of  Mr.  Robi- 
aon's articles,  labelled  with  his  own  hand,  and  now  be* 
fore  us,  we  find  the  articles  Perspective,  Plough,  and 
Russia,  which  it  is  probable  he  also  wrote. 

A  Supplement  to  thethird  edition  of  theEncyclopetla 
Britannica  was  published  some  time  afterwards  by  de- 
ferent proprietors,  and  to  this  work  Mr*  Robisoa  cos* 
tributed  the  following  articles :  Arch,  Astronomy,  Bar* 
covich*s  Theory,  Carpentry,  Centre,  Dynamics,  Ekdn* 
city,  Impulsion,  Involution,  Machinery,  Magneto** 
mechanics,  Percussion,  Piano-Forte,  Position,  Tcmpv* 
meat,  Thunder,  Trumpet,  Tschirnhaus,  and  Waickuv^ 

"  To  those  who  may  examine,**  says  Dr.  Brewrttfi 
in  his  preface  to  Dr.  Robison's  System  of  Mechask^ 
Philosophy,  "  these  dissertations  with  a  critical  eye,  ^ 
may  be  necessary  to  state,  that  they  were  composed  un- 
der the  influence  of  that  painful  disease,  with  which  he 
was  afflicted  for  a  long  period  of  years.  The  knowledgt 
of  mechanical  philosophy  which  they  everywhere,  (to* 
play,  possesses  the  rare  quality  of  being  at  once  pt*0> 
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cal  rod  profound;  and  they  are  often  enriched  with 
original  view*,  and  ingenious  inventions*  which  it  re- 
'  quired  only  the  tranquillity  of  health  to  perfect  and 
mature.  It  was  hw  deatiny,  however,  to  enjoy  hot  at 
distant  intervals  that  calm  of  mind  which  can  alone 
lostain  the  ardour  of  discovery*  At  such  periods  his 
ambition  constantly  reverted  to  those  original  pursuits 
which  he  was  desirous  of  bringing  to  a  close ;  but  they 
were  no  sooner  begun  than  they  were  interrupted  by 
renewed  attacks  of  that  disease  which  ultimately  de- 
prived him  of  his  life." 

To  these  observations  it  may  be  added,  that  ae  Dt. 
Robison  had  ne*  scientific  article*  of  any  value  to  refer 
to  in  the  previous  part  of  the  work,  he  was  obliged  to 
introduce  preliminary  discussions  as  portions  of  the 
treatise  which  he  waa  writing,  and  from  this  cause  the 
articles  are  destitute  of  that  symmetry  and. method 
which  would  otherwise  have  characterised  them. 

Inthemidst  of  these  occupations,  Dr.  Robison  was 
led  to  compose  a  work  of  a  very  different  nature,  which 
he  published  in  1797,  under  the  title  of  Proofs  of  a 
Conspiracy  against  all  the  Religions  and  Governments  of 
Europe.  On  bia  way  to  St  Petersburg  in  1770,  he  and 
Admiral  Knowles  were  entertained  by  the  Prince  Bi- 
shop  of  Liege,  who,  with  hia  chapter  and  all  his  servants 
constituted  a  lodge  of  freemasons.  Mr.  Robison  waa 
here  initiated  into  the  mysteries  of  the  fraternity,  and 
wss  thus  led,  during  hia  residence  abroad*  to  examine 
the  nature  and  character  of  such  institutions.  This 
work,  which  consists  principally  of  the  history  of  the 
society  of  IUuminati,  and  the  German  Union,  waa 
founded  on  documents,  the  truth  of  which  Dr.  Robison 
had  no  reason  to*  call  in  question ;  but  which  were  un- 
doubtedly not  deserving  of  implicit  confidence.  The 
work  was  read  with  avidity  in  every  part  of  Europe. 
It  underwent  four  editions  in  two  years,  and  extended 
his  reputation  among  a  class  of  readers  who  had  never 
heard  of  the  fame  of  hk  talents*  and  who  were  incapa* 
hie  of  appreciating  them,  even  if  they  had  been  known. 

Upon  the  death,  of  Dr.  Black  in  1799,  Dr.  Robi- 
son  waa  applied  to  by  hia  friends  to  superintend  the 
publication  of  the  lectures  of  that  eminent  che* 
■ust  v  Dr.  Robison  cheerfully  undertook  a  task  which* 
st  his  time  of  life,  and  from  other  causes,  waa  by  no 
means  an  easy  one.  Dr.  Black  had  discovered  so 
much,  and  written  so  little,  that  this  publication 
became  necessary  to  establish  Dr.  Black's  claim 
to  the  great  discovery  of  latent  heat.  This  work, 
which  waa  published  in  1803,.  in  2  vols.  4to.  though 
well  executed*  waa  too  late  in  making  its  appearance. 
Chemistry  had  undergone  a  complete  revolution,,  and 
even  the  lectures  of  Dr.  Black  were  received  with 
comparatively  little  interest.  The  last  work  which 
Dr.  Robison  lived  to.  publish,  waa  the  first  volume 
at*  his  Elements*  of  Mechanical  Philosophy ;  being  the* 
Svbuance  of  a  Course  of  Lectures,  on  tliat  Science. 
This  volume,  including  Dynamics  and  Astronomy, 
was  published  in  1804;  and  he  had  proceeded  a  consi- 
derable way  in  preparing  the  manuscript  of  the  second 
rolurae,  when,  after  delivering  a  lecture  or>  the  28th 
at  January,  he  was  seized  with  a  slight  cold,  and  died 
n  the  SGth  January,  1805,  in  the  66th  year  of  his  age. 
Dr.  Robison  waa  in  stature  considerably  above  the 
niddle  size.  His  person  aa  well  as  features  were  un* 
sxamonly  handsome,  and  hia  physiognomy  noble  and 
Ugnified,  yet  subdued  by  a  tenderness  of  expression 


characterising  the  natural  benevolence  of  his  nature ;  Bobisotv 
but  deepened  with  a  tinge  of  sorrow  which  his  fine  fee-  t  John* 
turea  had  gradually  derived  from  hia  bodily  infirmi- 
ties.* 

The  effect  of  these  external  qualities  was  sustained 
by  the  elegance  of  hia  manners,  aa  well  aa  by  hia 

Cera  of  conversation,  and  the  extent  of  his  general, 
pledge.  Having  mixed  much  with  die  world,  and 
.conversed  much  before  he  began  to  write,  hia  written 
style  partakes  a  little  of  the  eaae,  and  fluency,  and 
diffuseness  of  conversation ;  while  among  hia  scientific 
countrymen^  who  generally  write  long  .before  they 
have  mixed  much  with  society,  it  is  more  customary 
to  find  their  conversation  marked  with  the  stiffness  and 
formality  of  written  language 

After  Dr.  Robison's  death,  Professor  Playfair  under- 
took to  draw  up  an  account  of  the  life  and  writings  of  his 
friend,  and  to  edite  a  collection  of  his  various  articles  in> 
the  Encyclopedia.  The  first  of  these  tasks  Mr.  Play- 
fair  executed  with  his  usual  ability,  but  his  occupa- 
tions would  not  permit  him  to  execute  the  second,  it 
therefore  devolved  upon  Dr.  Brewster,  one  of  Dr.  Ro- 
bison's pupils,  to  publish  these  papers  in  1822,  under  the 
title  of  A  System  of  Mechanical  Philosophy*  in  4  vol.  8vo. 
with  a  volume  of  plates.  This  work  includes  the, 
first  volume  already  mentioned  aa  having  been  pub- 
lished in  1804,  and  some  manuscripts  which  were  in- 
tended for  a  second  volume  of  the  same  work,  to* 
gether  with  all  the  leading  articles  which  had  appeared 
in  the  Encyclopedia  Britannica,  and  in  the  Supplement 
to  the  third  edition  of  it.  Aa  Dr.  Brewster  waa  obli- 
ged, from  the  wishes  of  the  publisher,  to  limit  the  work- 
to  four  volumes,  he  was  compelled  to  leave  out  several 
of  the  inferior  articles,  and  to  exercise  a  considerable 
editorial  jurisdiction  over  the  rest.  This  work,  as  Mr. 
Playfair  baa  justly  remarked,  will  place  his  scientific 
character  higher  than  it  baa  ever  been  with  any  but 
those  who  were  personally  acquainted  with  him.  In 
addition  to  several  notes  written  by  himself,,  the  edi- 
tor waa  fortunate  in  being  able  to  prevail  upon  the 
late  eminent  Mr.  James  Watt  to-  undertake  the  revi- 
sion of  the  article  Steam-Engine ;  and  though  he  in* 
tended  only  to  correct  imperfections,  and  Bupply  soma 
of  the  most  prominent  defects,  yet  be  waa  gradually 
led  to  extend  hia  views,  and  to  compose  most  valuable 
additions  on  the  history,  the  principles,  and  the  con- 
struction of  the  fiteam-engine; 

Practical  and  useful  aa  all  the  writings  of  Dr.  Robi- 
son ate,  we  are  disposed  to  thinkfthat  they  are  still  too 
Erofound  for  general  readers,  and  that  their  popularity , 
owever  great,  would  still  have  been  heightened  by 
the  omission  of  several  of  the  mathematical  disquisi- 
tions.. Dr.  Thomas  Young,  however,  has  expressed  an 
opinion  which  may  be  considered  aa  the  reverse  of  this,, 
when  he  say*  that  Professor  Robison,  as  well  aa  many 
others  of  hia  countrymen*  would  certainly  have  been 
the  better  of  a  little  more  pure  mathematics.  We  are 
not  disposed  to  controvert  what  in  its  literal  significa- 
tion ia  so-  very  true ;  but  we  may  be  permitted  to 
oppose  it  with  anothea  observation  equally  true,  that 
many  of  their  friend*  in  England  would  also  be  the 
better  of  a  little  more  of  the  same  rare  commodity. 
With  the  exception  of  Mr.  Ivory  and  Professor  Wal- 
lace, we  willingly  admit  the  inferiority  of  .our  coun- 
trymen in  mathematical  attainments ;  but  if  the  ob- 
servation ia  meant  to  convey  the  idea  that  Dr.  Robi- 


•  Then  are  two  flat  portraits  of  De.  Robiioa  from  the  band  of  Sit  Hear/  Baebum, .  sad  from  oae  of  them  a  ottsso&into  dravisg 
at  scan  executed* 
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Robijon,  ton  OI>  any  of  his  countrymen,  would  have  made  more        The  Rochdale  canal,  if  hich  has  contributed  great*  * 
Jt  JhdaL    discoveries  in  chemical  and  physical  science,  had  they ,  ly  to  the  •  prosperity  of  the  town,  has  been  already 

s^L^J,-  been  more  profound  mathematicians,  we  venture  with  described  in  our  article  Navigation  Inland, Vol XV.  1 

much  deference  to  doubt  its  accuracy.     The  history  of  p.  £49,  coU  1/    Population  14,000.    See  the  Ileoanal  * 

British  science  will,  we  think,  establish  the  opposite  of  England  and  Wales,  vol.  ix.  p.  298. 

opinion;  and  the  names  of  Priestley,   Watt,  Black,  -     ROCHEFORT,  a  town  of  France,  in  the  department 

James  Hut  ton,  Herschel,  Dollond,    Blair,  Ramsden,  of  Lower  Charente,  is  situated  on  the  right  bank  of  the 

Troughton,  Wollaston,  and  Sir  Humphry  Davy,  none  river  Charente>  about  five  miles  above  its  influx  intotfae 

of  whom  ever  pretended  to  be  great  mathematicians,  re-  Atlantic.  The  town  has  the  form  of  a  circular  segment, 

quire  only  to  be  mentioned,  to  give  this  opinion  the  -the  river  forming  the  chorb%  and  the  walls  tbe  area, 

character  of  demonstration.    That  a  profound  know-  The  streets,  which  are   built  after  a  regular  pin,  an 

ledge  of  pure  mathematics  would  have  been  useful  to  all  broad  and  straight.     The  Plaice  d*  Arrnea  is  a  spacious 

these  illustrious  men,  after  they  had  begun  their  career  square,  nearly  in  the  centre  of  the  town.    Besides  ae» 

of  invention  and  discovery,  and  fairly  grappled  with  the  veral  churches  and  convent*,  Rochefort  has  an  arsenal, 

difficulties  of  original  investigation,  it  would  be  idle  a  cannon  foundry,  barracks,  magazines  of  naval  stores, 

to  deny ;  but  we  humbly  conceive  that  there  is  in  docks  for  building,  careening  and  Tefitting  vessels,  i 

that  turn  of  mind  which  disposes  it  to  seek  its  gratifl-  civil  and  marine  hospital,  and  &  marine  academy.  Ttw 

cation  in  the  abstractions  of  the  higher  mathematics,  harbour,  which  is  one  of  the  greatest  naval  stations  is 

something  incompatible  with  that  genius  for  invention  the  kingdom,  is  defended  by  five  forts.     Even  at  low 

-  and  discovery  which  limits  its  ambition  to  the  study  of  water  large  vessels  float,  and  it  is  protected  from  all 
the-  material  universe.  hurricanes,  and  from  all  attacks  of  bombs.    It  is  said 

We  shall  conclude  this  account  of  Dr.  Robison's  life  that  the  worms,  which  are  so  destructive  to  ships' bot* 

with  a  brief  sketch  of  his  character,  as  drawn  by  Dr.  toms,  do  not  affect  them  here.     Rochefort  carries  oo « 

Brewster,  in  his  preface  to  the  work  above  mentioned,  coasting  and  colonial  trade.   Its  manufactures  are  those 

"  Although  Dr.  Robison's  name  cannot  be  associated  of  oil,  earthen- ware,  cordage,  and  the  refining  of  sugar. 

-  with  the  great  discoveries  .of  the  century  which  he  There  is  a  good  promenade  on  the  ramparts,  which  are 
-adorned,  yet  the  memory  of  his  talents  and  his  virtues  planted  with  trees.    Population  15,000. 

will  be  long  cherished  by  his  country.  Imbued*  with  ROCHEFOUCAULT,  Francis  Duke  db,  Princeof 
the  genuine  spirit  of  the  philosophy  which  he  taught,  Marsillac,  was  born  in  1613.  Having  formed  a  coo- 
he  was  one  of  the  warmest  patrons  of  genius,  wherever  nection  with  the  Duchess  de  Longueville,  he  was  at 
it  was  found.  His  mind  was  nobly  elevated  above  the  her  instigation  involved  in  the  civil  war  of  the  Fronde; 
mean  jealousies  of  rival  ambition ;  and  his  love  of  sci-  and  he  distinguished  himself  at  the  battle  of  St  Antotoe, 
ence  and  of  justice  was  too  ardent  to  allow  him  either  where  he  received  a  musket  shot  which  for  some 
to  depreciate  the  labours  of  others,  or  transfer  them  time  deprived  htm  of  his  sight  After  his  return  borne, 
to  himself.  To  these  great  qualities  as  a  philosopher,  iiis  house  became  the  resort  of  all  the  French  vita, 
Dr.  Robison  added  all  the  more  estimable  endowments  Boileau,  Racine,  Sevign£,  and  Fayette,  &&  He  dis- 
of  domestic  and  social  Kfe.  His  friendship  was  at  all  played  great  firmness  of  mind  under  his  domestic  cab- 
times  generous  and  sincere.  His  piety  was  ardent  and  mities,  particularly  when  one  of  his  sons  was  killed, 
unostentatious.  His  patriotism  was  of  the  most  pure  and  the  other  wounded,  at  the  passage  of  the  Rhine. 
and  exalted  character;  and,  like  the  immortal  Newton,  In  his  latter  days  he  was  much  afflicted  with  .the  gout, 
whose  memory  he  cherished  with  a  peculiar  reverence,  and  he  died  at  Paris  in  1680,  in  the  68th  year  of  hia 
he  was  pre-eminently  entitled  to  •  the  appellation  of  a  age. 
Christian  patriot  and  philosopher."  ,    The  work  by  which  he  obtained  hia  reputation,  is 

Dr.  Robison  was  survived  by  Mrs.  Robison,  and  a  entitled  Reflexions  et  Maximes,  which  has  been  fre* 

family-  of  three  sons  and  a  daughter.     His  daugh-  qOfhtly  printed  arid  translated.     Its  style  and  general 

ter,  who  died  a  few  years  ago,  was  married  to  the  late  character  have  been  greatly  admired ;  but  thoogh  it  is 

Lord  Kinedder.      His  eldest  son,  who  has  return-  admitted  that  he  painted  very  exactly  the  world  ifi 

ed  from  India,  inherits  the  talents  of  his  father,  and  which  he  himself  lived,  it  is  still  considered  bysoneai 

now  fills  the  situation  of  Secretary  to  the  Society  of  a  satire  upon  the  human  race ;  though  we  £tu  this  i* 

Arts  for  Scotland,  and  Secretary  to  the  Physical  Class  one  of  those  cases  where  the  profound  observer  sees  tbe 

of  the  Royal  Society  of  Edinburgh,  proofs  of  the  law,  and  the  superficial  one  only  its  ei« 

ROCHDALE,  a  market  town  of  England,  in  the  ceptions.   He  wrote  also  Mimoires  dela  IMgeneetAax 

county  of  Lancaster,    is  situated  at  the  foot  of  the  d'Autriche,  in  two  vols.  12mo.  1713,  which  is  said  to 

Blackstone  edge  hills,  occupying  two  valleys  formed  exhibit  much  talent 

by  tbe  Roche  and  Spaddon  rivers;  over  the  first  of       In  his  History  of. the  French  Academy,*  tbe  Abbe 

which  there  is  a  good  stone  bridge  of  three  arches.  Olivet  assures  us,  .that  though  Rochefoucault  was  very 

It  consists  of  three  principal  streets,  and  several  small  anxious  to  be  an  academician,  and  could  at  any  time 

and   irregular  ones,  which  are  paved.     The  houses,  have  been  made  one,  the  necessity  of  making  a  speed 

'which  are  in  general  well  built  of  stone,  are  covered  of  thanks  on  the  day  of  his  admission,  prevented  him 

■  with  slates.   The  chief  public  buildings  are  the  church  from  becoming  a  candidate..  With  all  hia  personal  coo* 

and  chapel  of  the   parish,  a  cloth  hall,  a  theatre,  an  rage,  and  all  his  superiority  of  birth  and  talents,  he* 

assembly  room ;  besides  chapels  for  presbyterians,  bap-  said  never  to  have  been  able  to  bear  the  look  of  an  *«*• 

tists,  and  method ists.   The  church,  which  is  an  ancient  dience,  and  could  never  pronounce  four  lines  in  public 

build'ng  with  a  square  tower,  stands  on  an  eminence  without  fainting. . 

which  is  ascended  by  126  steps.     Another  church,  in        ROCHELLE,  La,  a  seaport  town  of  France,  sod 

the  Gothic  style,  has  recently  been -built  of  stone.  The  capital  of  the  department,  of  Lower  Charente,  is  *jj 

manufactures,  which  have  increased  very  rapidly,  are  tuated  in  a  marshy  plain  at  the  bottom  of  a  small  #»» 

vbaiae,  flannels,  kerseys,  coatings,  cloths,  muslins,  and  of  the  Atlantic.    The  town,  which  is  nearly  of  an  oiv 

^cottons.    The  pariah  is  rich  in  slate,  atone,  and  coal.  form,  is  about  three-fourths  of  a  mile  long,  and  half* 
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mile  broad.  Tbe  streets  are  straight  and  wide,  and  the 
houses,  which  are  well  built,  are  supported  by  arcades. 
The  chief  squares  are  the  Place  d'Armest&nd  the  Place 
du  Chateau.  The  principal  public  edifices  and  establish- 
ment* are  the  cathedral  and  hospital,  the  orphan-house, 
and  the  exchange  ;  an  academy  ef  sciences,  established 
in  1732,  and  a  marine  academy.  The  fortifications  con- 
gest of  nineteen  large  bastions,  with  half  moons;  and 
the  circumference  of  its  ramparts  is  about  three  miles. 
The  entrance  of  the  harbour,  which  advances  into  the 
town,  is  narrow,  and  is  defended  by  two  lofty  tower*, 
and  by  a  massy  chain.  It  has  a  mole  about  three- 
fourths  of  a  mile  in  length.  'The  exports  of  the  place 
tre  wines,  brandy,  flax,  linen,  and.  bay  salt ;  and  its 
imports  sugar,  coffee,  cotton,  &c.  Its  manufactures 
are  Delft  ware,  glass,  and  the  refining  of  sugar.  West 
lonjr.  1°  9'  40".     North  lat  46  o/  21  *. 

ROCHESTER,  a  city  cf  England,  in  the  county  of 
Kent,  is  situated  on  the  east  bank  of  the  Med  way,  on 
a  bend  of  the  river,  where  it  falls  into  the  Thames.  A 
continuous  row  of  buildings  connects  it  with  Chatham, 
and  by  a  bridge  over  the  Med  way  it  communicates 
with  the  village  of  Stroud.  The  town  consists  prin- 
cipally of  the  high  street,  along  which  passes  the  great 
road  from  Canterbury  to  Dover.  The  streets  are  wide, 
well  paved,  and  lighted  with  gas  ;  and  the  houses 
are  in  general  well  built.  The  principal  public  build- 
ings and  establishments  are  the  castle,  the  cathedral, 
tbe  churches,  the  town-hall,  the  hospital,  a  grammar 
school,  and  almshouse  for  poor  travellers,  and  a  free 
ichoo). 

The  castle  is  situated  at  the  south* west  angle  of  the 
city,  and  is  defended  on  the  west  by  the  Med  way,  from 
which  ft  rises  abruptly,  while  a  broad  and  deep  ditch 
protects  it  on  all  other  sides.  The  external  walls,  which 
once  formed  an  irregular  parallelogram  about  900 
feet  long,  were  strengthened  with  round  and  square 
towers,  which,  with  the  walls  themselves,  are  in  a  state 
of  nrin.  The  keep  hcs  the  form  of  a  quadrangle,  se- 
venty feet  square  at  the  base,  with  the  angles  directed 
to  the  four  cardinal  points,  and  upon  which  angles  there 
were  four  elevated  towers.  The  interior  of  the  keep  is 
divided  into  two  nearly  equal  parts  by  a  strong  wall, 
with  arched  doorways  on  each  floor.  At  the  north-east 
angle  is  a  circular  winding  stair-case,  which  ascends  to 
the  summit. 

To  the  east  of  the  castle,  and  a  little  to  the  south  of 
the  high  street,  stands  the  cathedral.  Its  shape  is  that 
of  a  cross,  and  it  has  a  low  tower  and  spire  rising  at 
the  intersection  of  the  nave  and  great  transept  The 
west  entrance  is  particularly  fine.  The  roof  is  of  tim- 
ber frame-work,  in  imitation  of  vaulting.  The  great 
tower  is  supported  by  four  obtusely  pointed  arches,  rest- 
ing on  pieces  of  solid  masonry,  which  are  surrounded 
by  slender  columns  of  Petworth  marble.  The  chapter- 
house, which  contains  the  library,  is  entered  by  a  rude- 
ly sculptured  doorway.  In  a  large  hollow  between  the 
inner  mouldings,  is  a  range  of  human  heads  and  flowers 
alternating ;  and  beyond  them  are  six  whole  length 
figures,  two  of  which  are  supposed  to  be  Henry  I.  and 
Matilda,  and  the  rest  bishops.  There  are  several  valu- 
able MSS.  in  the  library. 

The  cathedral  is  306  feet  long  from  east  to  west,  150 
belonging  to  the  nave,  and  156  to  the  choir.  The 
breadth  of  the  nave,  and  also  that  of  the  choir,  is  about 
T5  feet.  The  western  transept  is  122  feet,  and  the  east- 
em  one  90  feet  long.  The  west  front  is  94  feet  wide, 
and  tbe  height  of  the  great  tower  156. 

Besides  the  cathedral  on  the  south,  are  the  remains  of 
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the  chapter-bouse  and  cloister  belonging  to  the  priory,  Rocb<«cer. 
which  are  very  beautiful.  There  were  formerly  four  v-^v*^- 
churches  at  Rochester,  viz.  those  of  St.  Nicholas,  St  Mar- 
garet, St.  Clement,  and  St.  Mary.  The  last  of  these  is 
demolished,  and  St.  Clement's  forms  part  of  some  houses 
near  the  bridge.  The  church  of  St.  Nicholas,  built  in 
1*21,  consists  of  a  nave,  aisle,  and  chance),  and  has  an 
embattled  tower  at  the  north-west  angle.  St.  Marga- 
ret's is  finely  situated  on  a  lofty  eminence  south  of  the 
high  street.  The  town-hall,  erected  in  1687,  and 
situated  on  the  north  side  of  the  high  street,  is  an  ele- 
gant building  of  brick,  ornamented  with  Doric  co- 
lumns. The  city  jail  is  in  the  lower,  and  the  town- 
hall  in  the  upper  part  A  spacious  room  in  the  area 
behind,  contains  full  length  portraits  of  King  William 
and  Queen  Anne.  The  bridge  over  the  Med  way,  which 
is  remarkable  for  its  height,  strength,  and  elegance, 
consists  of  about  eleven  arches,  the  largest  of  which  is 
about  forty  feet  span,  and  the  others  thirty.  It  is  560 
feet  long,  and  24  broad. 

The  principal  charitable  institutions  in  Rochester 
are  St.  Catharine's  hospital,  a  grammar  school,  an  alms- 
house for  the  relief  of  poor  travellers,  and  a  free  school. 
The  hospital  was  founded  in  1816,  for  the  maintenance 
of  twelve  poor  .people,  by  Simond  Potyn.  The  gram- 
roar  school  was  founded  by  Henry  VIII.  for  twenty 
scholars ;  and  the  alms-house  ana  dormitories  for  the 
relief  of  poof  travellers,  Were  built  in  the  reign  of  Eli- 
sabeth by  the  proprietor  of  Satis,  who  left  estates  for 
its  support  Tne  free  school  was  founded  by  Sir  Jo- 
seph Williamson,  who  bequeathed  to  it,  in  1701,  £5000. 
Rochester  is  governed  by  a  mayor,  twelve  aldermen, 
twelve  councillors,  a  recorder,  town-clerk,  two  cham- 
berlains, a  principal  sergeant  at  mace,  a  water  bailiff, 
and  other  inferior  officers.  The  oyster  fishery  in  the 
Med  way  is  managed  by  a  company  of  dredgers.  The 
spawn  is  often  brought  from  foreign  parts,  and  after  be- 
ing laid  in  proper  beds,  soon  arrives  at  maturity.  The 
inhabitants  are  principally  occupied  in  trade  and  ma- 
ritime pursuits. 

Rochester  sends  to  parliament  two  members,  who 
aire  elected  by  about  1050  voters. 

The  town  of  Chatham,  for  a  description  of  which  we  Gtaham. 
have  referred  to  this  article,  forms  in  reality  a  part  of 
Rochester.  It  is  an  irregular  and  ill-built  town,  stand- 
ing immediately  to  the  east  of  Rochester,  and  derives 
its  celebrity  from  its  dock-yard  and  arsenal,  which  co- 
ver an  area  about  a  mile  long  to  the  north  of  the  town. 
The  dockyard,  which  is  inclosed  by  a  high  wall,  has  a 
spacious  gateway  with  embattled  towers.  The  com- 
missioner and  officers  have  large  and  handsome  houses. 
The  houses  for  stores  and  masts  are  very  extensive. 
One  of  the  store-houses  is  660  feet  long,  and  contains 
prodigious  quantities  of  sails,  rigging,  hemp,  flax,  pitch, 
and  all  other  naval  stores,  for  the  equipment  and  build- 
ing of  ships.  The  principal  mast- house  is  240  feet  long, 
and  120  wide;  and  the  timbers  which  form  the  masts 
are  kept  continually  afloat  in  two  spacious  basons.  The 
rope- house  is  240  feet  long.  The  sail-loft  is  about  21 0 
feet  long.  There  are  four  wet  docks  fit  for  first  rates, 
besides  six  slips  or  launches.  The  smith's  shop  con- 
tains about  twenty  forges.  The  number  of  artificers 
and  labourers  was  about  5000  or  4000  in  1608.  The 
ordinance  wharf,  or  old  dock,  occupies  a  narrow  slip  of 
land  below  the  chalk  cliff.  Great  quantities  of  naval 
ordnance,  cannon  balls,  gun  carriages,  &c.  are  depo- 
sited here,  with  quantities  of  pistols,  cutlaasea,  pikes, 
&&  Since  1758,  extensive  fortifications,  called  tbe 
Lines,  have  been  erected  from  the  banks  of  the  Med- 

3a 


Boehon, 
Alexia 
Marie. 


*4 


ROC  870  BOD 

way  above  the  ordnance  wharf,  round  an  oblong  plot  and  caused  the  light  to  be  extinguished    These  pines   M 

of  ground  about  a  mile  broad  and  half  a  mile  wide,  and  were  immediately  replaced  by  Rochon  with  squares  of 

extending  beyond  the  extremity  of  the  dock-yard,  mica. 

where  they  again  join  the  river.  This  area  includes,  M.  Rochon  had  the  merit  of  proposing  the  canal 
besides  the  naval  establishments,  the  upper  and  lower  from  Brest  to  Naotes  across  Brittany.  He  was  made 
barracks,  the  church  of  Chatham,  and  the  hamlet  of  a  member  of  the  legion  of  honour  by  Bonaparte;  and 
Brompton,  containing  nearly  500  houses.  The  Lines  he  died  in  the  77th  year  of  his  age  at  Paris,  and  wu 
are  strengthened  by  ramparts,  pallisadoes,  and  a  deep  buried  on  the  7th  April  1817.  In  1783,  Rochon  pub- 
broad  ditch,  and  are  also  defended  by  a  strong  redoubt  lished  a  work,  entitled  Recueil  de  Mimoire*  sur  la  Afr- 
on  the  summit  of  the  hill  to  the  south-east.  chanigue  el  la  Physique.  See  Dr.  Brewster's  Treatise 
The  church  of  Chatham,  rebuilt  in  1788,  is  a  neat  on  New  Philosophical  Instruments,  p.  188,  189,  note, 
building  of  brick.  The  west  wall  formed  part  of  the  See  also  our  articles  Micro metsb,  Vol.  XIV.  p.  213, 
ancient  Norman  church.     There  are  at  Chatham  two  and  Optics,  Vol.  XV.  p.  65t. 


hospitals,  one  founded  in  1078  for  poor  leprous  per- 
sons ;  and  another  in  1592,  for  decayed  mariners  and 
ship*  wrights. 

The  victualling  house  stands  near  the  entrance  of 
the  town,  near  Rochester,  and  consists  of  various  ex- 


ROCKS.  See  Mineralogy,  Vol.  XIV;  Organic 
Remains,  Vol.  XV ;  and  Theories  op  ths  Earth, 
Vol.  XVIII. 

ROCKETS.    See  Pyroteohny,  Vol.  XVII.  p.  278. 
RODNEY,  George  Bitydges,  a  celebrated  British 


1821 


tensive  ranges  of  building,  suited  to  the  various  pur-  admiral,  the  second  son  of  Henry  Rodney,  Esq.  of 
poses  of  victualling  the  shipping  of  Chatham,  Sheer-  Walton- upon-Thames,  was  born  in  1718.  In  1742  he 
ness,  and  the  Nore.  was  appointed  Lieutenant  of  the  Namur,  and  sAer. 

The  following  was  the  population,  &c.  of  the  town  wards  to  other  ships,  in  which  he  rose  to  considerable 
of  Chatham  and  the  city  of  Rochester  in  the  year  distinction  in  his  profession.  In  1759  he  accompanied 
lft01  •  Admirals  Hawke  and  Boscawen  in  their  attempt  upon 

the  French  coast ;  and  in  1759  he  was  appointed  Rear- 
Admiral  of  the  Blue.  In  the  same  year  he  was  tent 
to  bombard  Havre-de-Grace,  and  he  succeeded  in  burn- 
ing the  town,  and  the  magazines  of  stores  and  ammo* 
nition.  In  1761  he  assisted  at  the  capture  of  the 
French  West  India  Islands ;  and  at  the  conclusion  of 
the  war  he  was  raised  to  the  dignity  of  a  baronet  In 
consequence  of  a  contested  election  for  Northampton, 
in  which  he  was  successful  against  Mr.  Howe,  Sir 
George  Rodney  injured  his  affairs  to  such  a  degree! 


Inhabited  hooser   - 

Families 

Do.  employed  in  agriculture 

Bo.        do.        trade,  &c 

Males 

Females 

Total  population  in  1821 


4135 
5336 

385 

2701 

11,245 

12,818 

24,063 


See  the  Beauties  of  England  and  Wales,  p.  61 1,  666, 
and  Hasted's  History,  <$*c.  oj  Kent. 

ROCHON,  Alexis- Marie,  member  of  the  Royal 
Academy  of  Sciences,  was  born  at  Brest  on  the  21st  that  he  retired  to  France.  Through  the  DukedcBi- 
Feb.  1741.  From  his  residence  at  Brest,  in  the  midst  ron,  the  French  king  endeavoured  to  allure  him  into 
of  ships  and  sailors,  he  acquired  an  early  taste  for  the  the  French  service  by  high  pecuniary  offers.  "My 
objects  of  naval  science.  In  1765,  he  was  named  cor-  distresses,  he  replied,  have  exiled  me  from  ray  country, 
responding  member  of  the  Academy  of  Sciences.  Some  but  no  temptation  can  estrange  me  from  her  service. 
time  afterwards  he  was  appointed  astronomer  to  the  Had  this  offer  been  voluntary  on  your  part,  I  shouM 
navy,  and  in  that  capacity  he  performed  a  voyage  to  have  deemed  it  an  insult ;  but  I  am  glad  to  learn  that 
Morocco,  in  1767 ;  and  immediately  upon  his  return  it  proceeds  from  a  source  that  can  do  no  wrong/'  The 
to  Europe,  he  set  out  for  the  East  Indies,  in  a  vessel  Duke  de  Biron  ever  afterwards  entertained  the  warrant 
commanded  by  his  friend  and  relation  M.  de  Fromelin  ;  friendship  for  the  British  Admiral, 
and  during  that  voyage,  in  176*9,  he  determined  the  About  the  end  of  1779,  he  obtained  the  chief  con- 
position  of  the  islands  and  rocks  between  the  Mauri-  mand  of  the  Leeward  islands,  and  such  waa  his  ioc- 
tius  and  the  Indian  coast.  cess  on  this  station,  that  he  received  a  vote  of  thank* 

Upon  his  return  from  the  Mauritius,  in  1 772,  with    from  the  House  of  Lords,  and  the  freedom  of  the  cilia 
M.  ae  Poivre,  M.  Rochon  brought  from  Madagascar    of  London  and  Edinburgh. 

the  finest  crystals  of  quartz  that  had  at  that  time  been        His  great  victory  over  the  French  fleet,  of  which 
seen.     This  accidental  circumstance  led  him  to  ascer-    we  have  already  given  a  short  account,  under  Britain, 
tain  its  double  refraction,  and  by  the  combination  of    Vol.  IV.  p.  651,  was  gained  on  the  12th  April  17$*: 
two  prisms,  cut  in  a  particular  manner,  he  measured        This   victory   was  gained  by  putting   in    practice 
the  double  refraction,  so  as  to  apply  it  to  the  purpose    the  method  of  breaking  the  enemy's  line,  jn  vented 
of  a  double  image  micrometer.    This  idea  he  first  ap- 
plied  to  a  coming- up  glass,  for  ascertaining  whether  a 
ahip  was  approaching  to,  or  receding  from  the  obser- 
ver.    A  full  account  of  the  invention  was  published  at 
Paris  in  1807,  in  a  pamphlet  entitled,  Memoire  sur  It 
Micrometre  de  Crista!  de  Koche,  pour  la  mesure  des  dis- 
tances et  des  grandeurs.     In  the  year  1812,  he  laid  be- 
fore the  Institute  an  account  of  an  improvement  upon 
the  micrometer ;  and  in  the  same  year  he  read  a  me- 
moir, recommending  the  substitution  of  mica  in  place 
of  glass,  in  the  different  light- houses  of  France.    He 
was  led  to  this  idea,  from  the  circumstance  of  a  flock  of 
wild  ducks  having,  in  a  dreadful  tempest,  thrown  them- 
selves against  the  gla&S  frame,  broke  the  panes  of  glass, 


by  the  late  Mr.  Clerk  of  Eldin.  Admiral  Rodaty' 
own  ship,  the  Formidable,  kept  close  to  the  wind,  and 
an  opening  being  observed  near  the  enemy's  centra 
it  broke  through  at  the  head  of  the  rear  division,  sod 
the  enemy's  line  was  for  the  first  time  cut  in  tw. 
"  This  action,"  says  Professor  Play  fair,  in  his  Memoir 
of  Mr.  Clerk,  "  introduced  a  new  system,  gave  a  turn 
to  our  affairs  at  sea,  and  delivered  our  country  from 
that  state  of  depression  into  which  it  had  been  throws, 
not  by  the  defeat  of  its  fleets,  but  by  their  entire  wist 
of  success." 

"  It  was  in  the  beginning  of  that  year  that  the  A> 
val  Tactics  appeared  in  print,  though  for  more  than 
a  year  before,  copies  of  the  book  had  been  in  circul* 
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h  tion  among  Mr.  Clerk's  friends.  *   Before  going  out  to    parations  for  that  great  national  establishment  were  Roebuck, 
{    take  the  command  of  the  fleet  in  the  West  Indies,  Ad-    completed  in  1757.    (See  our  article  Cahron  Works,  Roemer, 
*  miral  Rodney  said  one  day  to  Mr.  Dunda%  "  There  is    Vol.  V.  p.  554,  for  an  account  of  the  establishment.)      OUm. 
t    one  Clerk,  a  countryman  of  yours,  who  has  taught  us        When  this  work  was  fairly  under  the  routine  of  its 
J  bow  to  fight,  and  appears  to  know  more  of  the  matter    ordinary  managers,  Dr.  Roebuck  took  a  lease  of  the 
than  any  of  us.     If  ever  I  meet  the  French  fleet,  1  in-    Duke  of  Hamilton's  extensive  coal  and  salt  works  at 
tend  to  try  his  way."  Borrowstounness  ;  but  after  many  years  of  labour  and 

That  Admiral  Rodney  did  try  Mr.  Clerk's  method,  industry,  the  speculation  turned  out  a  most  ruinous 
we  have  the  testimony  both  of  Lord  Melville  and  Ge-  one,  after  he  had  sunk  in  it  his  own  and  his  wife's 
neral  Ross,  who  heard  the  Admiral  distinctly  state,  fortune,  as  well  as  numerous  sums  borrowed  from  his 
"  that  he  owed  his  success  in  the  West  Indies  to  the  relations  and  friends.  After  withdrawing  his  capital 
manoeuvre  of  breaking  the  line,  which  he  learned  from  from  the  refining  work  at  Birmingham,  the  vitriol  work 
Mr.  Clerk's  book."  at  Prestonpans,  the  iron  works  at  Carron,  and  parted 

••  An  anecdote,"  says  Mr.  Playfair,  "  which  sets  a  with  his  interest  in  the  project  of  improving  the  steam 
seal  on  the  great  and  decisive  testimony  of  the  noble  engine  in  which  he  had  become  a  partner  with  Mr. 
Admiral,  is  worthy  of  being  remembered,  and  I  am  Watt,  he  was  allowed  by  his  creditors  to  draw  from 
glad  to  be  able  to  record  it,  on  the  authority  of  a  noble  his  colliery  a  moderate  annual  maintenance  for  him- 
Earl.  The  present  Lord  Haddington  met  Lord  Rod-  self  and  his  family  during  his  life, 
ney  at  Spa,  in  the  decline  of  life,  when  both  his  bodily  These  disasters  produced  a  great  effect  upon  his 
and  his  mental  powers  were  sinking  under  the  weight  spirits.  He  was  attacked  with  a  complaint  which  re- 
of  years.  The  great  commander,  who  had  been  the  quired  a  dangerous  surgical  operation,  which  he  sup- 
bulwark  of  his  country,  and  the  terror  of  his  enemies,  parted  with  his  usual  resolution.  The  effect  of  it, 
lay  stretched  on  his  couch,  while  the  memory  of  his  however,  never  left  him,  and  after  being  a  few  days 
own  exploits  seemed  the  only  thing  that  interested  his  confined  to  bed,  he  died  on  the  17th  July  1799,  in  the . 
feelings,  or  afforded  a  subject  fbr  conversation.     In  that    76th  year  of  his  age. 

situation  he  would  often  break  out  in  praise  of  the  Na-  Dr.  Roebuck  was  a  member  of  the  Philosophical 
val  Tactics,  exclaiming  with  great  earnestness,  "  John  Society  of  Edinburgh,  and  became  a  member  of  the 
Clerk  of  Etdin  for  ever."  Royal  Society  at  its  establishment  in  1783.     He  read 

As  a  reward  for  this  brilliant  victory,  Sir  George  to  the  Royal  Society  of  Edinburgh  the  following 
Rodney  was  created  a  Peer  of  Great  Britain,  with  the    papers :—  ' 

title  of  Baron  Rodney  of  Rodney-Stoke,  in  the  county  1  •  Observations  on  the  ripening  and  filling  of  corn, 
of  Somerset,  and  to  this  title  was  added  a  pension  of  Read  January  5th,  1784.  He  found  that  corn  ripened 
£2000  a-year,  to  descend  to  his  heirs.  He  died  in  at  a  temperature  of  43°,  and  he  advises  farmers  to  be 
London,  on  the  24th  May  1792,  in  the  74th  year  of  his  cautious  in  cutting  down  their  unripe  corn  on  the  false 
age.  See  our  article  Britain,  Stockdale's  edition  of  supposition  that  in  a  cold  autumn  it  could  fill  no  more. 
Campbell's  Lives  of  the  Admirals,  and  the  Edinburgh  S.  Account  of  certain  phenomena  observed  in  the 
Transactions,  Vol.  IX.  p.  127*  air  vault  of  the  furnaces  of  the  Devon  iron  works,  to- 

RODOLPH  I.    See  Austria,  Vol.  II I.  p.  135.  gether  with  some  practical  remarks  on  the  manage* 

ROEBUCK,  John,  an  eminent  physician,  and  a  ment  of  blast  furnaces.  In  a  letter  to  Sir  James  Hall, 
great  benefactor  to  Scotland,  was  born  in  Sheffield,  in  Bart  Read  July  2d,  1793*  Edinburgh  Transactions, 
1718.  Having  completed  his  clerical  education  under  Vol.  V.  p.  31.  See  also  the  article  Blowing  in  this 
Dr.  Doddridge  of  Northampton,  he  studied  medicine    work,  Vol*  HI.  p.  6 15-1 6. 

and  chemistry  at  Edinburgh,  from  whence  he  went  to  Dr.  Roebuck  was  elected  a  fellow  of  the  Royal  So- 
Ley  den,  and  took  his  degree  of  M.  D.  in  1743.  ciety  of  London  on  the  12th  July,  1764,  and  be  printed 

After  his  return  from  the  continent,  he  settled  as  a  in  the  Philosophical  Transactions  the  following  papers : 
physician  at  Birmingham,  where  the  rising  science  of  1.  A  comparison  of  the  heat  of  London  and  Edin- 
chemistry  attracted  his  particular  attention.  In  a  small  burgh.  Philosophical  Transactions, .  177 5,  Vol.  65, 
laboratory  which  he  fitted  up,  he  spent  all  his  leisure    p.  459. 

hours;  and  one  of  his  first  discoveries  was  a  new  method        2.  Experiments  in  ignited  bodies.      Philosophical 
of  refining  gold  and  silver,  and  of  collecting  the  smaller    Transactions,  1776,  Vol.  66,  p.  509. 
particles  ofthese  precious  metals,  which  had  previously        ROEMER  Olaus,  a  celebrated  Danish  astrono* 
been  lost.      He  discovered  an  improved  method  of   mer,  was  born  at  Aarhusen  in  Jutland,  in  1644.    He 
making  sublimated  hartshorn,  and  other  articles  of  great    studied  mathematics  at  the  university  of  Copenhagen, 
use.   Having  associated  himself  with  Mr.  Samuel  Gar-    and  such  had  been  his  progress,   that  Picard  and 
but  of  Birmingham,  they  established  a  laboratory  on  a    Casaini  employed  him  in  1671,  and  on  their  return 
large  scale,  and  after  they  had  discovered  a  method  of    from  their  astronomical  observations,  they  carried  him 
making  sulphuric  acid  in  vessels  of  lead  in  place  of   along  with  them  to  Paris,  where  he  was  received  aa 
glass,  they  established,  in  1749,  the  manufacture  of    a  member  of  the  Royal  Academy  of  Sciences  in  1672. 
sulphuric  acid,  which  still  exists  at  Preston  Pans,  about    In  this  capital  he  resided  ten  years,  during  which  time 
nine  miles  to  the  east  of  Edinburgh.    Scotland  now    he  made  his  great  discovery  of  the  velocity  of  light,  of 
became  the  principal  residence  of  our  author,  and  he    which  we  have  given  an  account  in  our  articles  As* 
here  conceived  the  great  project  of  establishing  an  ex-   ^bonomy  and  Optics.    Here  he  also  discovered  the 
tensive  manufactory  of  iron ;  and  having  fixed  upon    application  of  the  epicydoidal  curve  to  the  teeth  of 
Carron  aa  the  most  appropriate  site  for  it,  he  obtained    wheels,  as  described  in  our  article  on  Mechanics. 
plans,  &c.  of  the  machinery  from  Mr.  Smeaton.  The  pre-        In  1681,  Christian  V.  appointed  him  professor  of 

* 

•  In  the  library  of  Sir  George  Clerk,  Bart  at  PemuciiSk,  there  is  a  copy  of  the  Naval  Tactics,  with  marginal  notes  by  Lord  Rodney. 
These  notes  are  fall  of  icasadss  on  the  justness  of  Mr.  Clerk's  views,  and  contain  examples  where  his  own  conduct  had  been  conformable 
with 
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contrasts 
between  the 
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of  the  an- 
cient world 
and  the 
modern. 


History 
the  Euro- 
pean Ro- 
mance. 


The  earliest  fictitious  narrative  of  the  ancients,  and 
that  of  the  moderns,  were  both  grounded  on  the   a- 
chievementa  of  war.      They  both  called  into  their 
service  the  machinery  of  supernatural  beings — and  that 
machinery  is  in  the  two  cases  wonderfully  similar  as 
to  all  points  of  real  importance,  witchcraft,  incanta- 
tion, charms,  dreams,  prophecies,  local  spirits,  &c.  &c 
being  common  to  both..  The  purpose  being,  under 
whatever  veil  of  cloud,  ornament,  and  figure,  to  repre- 
sent human  life,  love,  of  course,  forms  a  principal 
topic  in  each  class.    But  here  comes  the  great  line  of 
demarcation.    Love  was  idealised  and  elevated  into 
an   all  but  heavenly  character    among  the  nations 
where  the  institutions  of  chivalry  had  their  origin. 
Here  is  not  the  place  to  trace  the  causes  of  this— but 
such  is,  and  such  is  universally  admitted  to  be  the  fact; 
— wherea3  love  among  the  people  of  classical  antiquity 
preserved,  from  the  earliest  period  in  which  we  can 
trace  their  history,  a  character  of  much  greater  coarse- 
ness.   Their  women  were  their  slaves— the  objects  of 
every  kind  of  passion,  but  not  of  intellectual  respect 
and  reverence.    Such  reverence  was,  in  a  great  mea- 
sure, extended  among  the  other  peoples,  even  to  those 
of  the  fair  sex  who  could  not  be  considered  as  perfect 
models  of  purity— it  breathed  an  air  of  lofty  and  gene- 
rous courtesy  over  every  situation  in  which  man  could 
be    brought  into  contact  with  the  fortunes  of   the 
feebler  sex.    On  the  other  hand,  even  irt  the  highest 
«ra  of  Greek  romance,  even  an  Andromache,  pure 
and  spotless,  royally  born,  and  universally  esteemed, 
is  represented  even  by  a  Greek  poet,  as  neither  ex- 
pecting, nor  having  any  reason  to  expect,  any  better 
fate,  in  case  Troy  were  taken,  than  that  of  forming 
part  of  the  haram  of  some  Greek  Prince.    There  is  no- 
thing so  rude  as  this,  even  in  the  old  German  romances, 
which  celebrate  the  achievements  of  Attila;   and  it 
would  be  worse  than  idle  to  show  how  diametrically  such 
a  conception  is  at  variance  with  the  tone  of  sentiment 
that  predominates  over  tlie  works  of  the  same  class, 
which  belong  to  the  other  two  great  cycles  of  heroes, 
illustrious  in  the  historical  romance  of  our  Gothic  an- 
cestors.    It  is  in  this  alone  that  we  find  the  essential 
difference  between  these  two  classes  of  imaginative  li- 
terature.    It  is  a  difference  which  is  equally  discernible 
in  every  branch  of  modern  European  Uleralure  (pro* 
perly  so  called),  which  we  have  the  means  of  com- 
paring with  any  class  of  works  composed  for  similar 
purposes  among  the  classic  peoples  of  the  ancient  world. 
It  has  always,  in  fact,  formed  the  great  distinction  be- 
tween all  ancient  poetry,  and  all  modern  poetry,  worthy 
of  being  talked  of  as  such  ;  nay,  it  forms  to  this  day  the 
great  distinction  between  the  actual  manners  of  the 
ancient  world  and  those  of  the  modern. 
0f     We   may  now  proceed  to  notice  briefly  the  dif- 
ferent classes  of  fictitious  narrative  which  have  succes- 
sively found  favour  in  modern  Europe;—- those  various 
classes  of  composition  which  are  in  common  parlance 
considered  as  included  within  the  application  of  the 
term  Romance.    But  before  entering  on  this,  it  is  ne- 
cessary to  observe  a  general  fact — at  first  glance  strange 
and  even  inexplicable— via.  that  unquestionable  though 
it  be,  that  among  each  of  the  Gothic  tribes  the  first 
exertions  of  imagination  were  bestowed  on  the  adorrt- 
ing  of  the  legends,  proper  and  peculiar  to  the  tribe  it- 
self, it  is  still  certain  that  no  one  nation  or  tribe  of  them 
all  can  at  th's  hour  point  to  its  oldest  existing  Roman- 
tic Literature,  and  say,  Behold  the  genuine  unadulter- 
ated tribute  paid  by  our  ancestors  to  the  greatness  of 


the  foundera   and  original  heroes  of  our  own  no. 

The  Germans  must  produce  the  Nrbelungen~lifd  and 

Heldenbuch — but  some  of  the  noblest  heroes  of  then 

not   Germans    but    Huns — the    very  chieftains 


are 

who  conquered  many  of  the  fairest  provinces  of  their 
country  under  the  guidance  of  Attila.  The  men  c^ 
Normandy  must  produce  the  romances  in  which  Chark-  r1  . 
magne  and  Roland,  and  thereat  of  that  cycle  flourish- 
but  these  heroes  were  not  Norman  heroes,  but  the  he- 
roic ancestors  of  the  very  people  whose  territory  the 
Normans  ravaged,  and  in  part  seised.  The  third  great 
division  of  historical  romance,  is  that  in  which  Arttrar 
and  the  knights  of  his  round  table  are  celebrated ;  b* 
the  first  compositions  of  this  class  were  to  all  appear. 
ance  framed  for  the  amusement  of  the  Norman  Court 
of  England— or,  if  the  Tristram  of  Thomas  the  Rymrr 
be  the  earliest  of  them  all,  that  was  still  the  work  of 
a  poet,  who  neither  wrote  in  the  language,  nor  to 
flatter  the  taste  of  the  British  or  Arinorican  descend- 
ants of  the  race  among  which  the  historical  Arthur 
flourished. 

The  facility  with  which  one  nation  borrows  and  Go 
adopts  the  heroic  legends  of  another,  is  illustrated  in 
every  literature,  or  very  nearly  so,  that  we  know  of  * 
By  such  adoption  those  whose  business  it  is  to  minister  " 
to  the  delight  of  others  by  the  composition  of  romantic 
narratives,  find  of  course  their  own  labour  much  lighten* 
ed :  nay  even  those  whose  genius  sets  them  abovetbis  con- 
sideration, are  tempted  to  the  same  practice  by  the  supe- 
rior field  which  it  obviously  opens  for  the  introduction  of 
that  marvellous  which  in  early  and  rude  times  muse  al- 
ways form  the  most  engaging  condiment  in  such  manu- 
facture. Be  this  as  it  may,  however,  the  facts  we  hate 
above  stated  are  undeniable — and  equally  so  is  the  still 
stronger  one,  that  from  the  remotest  times  until  this 
very  day,  the  favourite  and  flower  of  Persian  romance 
is, under  the  name  of  Iskendar,  that  very  Alexander  when 
overthrew  the  empire  of  old  Persia.  So  catching  indeed 
has  this  contagion  been  always  felt  to  be,  that  we  know 
Mahomet  himself  was  at  considerable  pains  to  prevent 
the  same  "  Macedonian  madman"  from  being  adopted 
in  a  similar  way  by  the  minstrels  of  bis  own  Arabia. 

It  would  appear,  however,  that  at  least  two  caaseif, 
of  a  more  particular  nature  must  have  operated  lot  * 
great  extent  in  the  adoption  of  these  foreign  legend  1 
by  the  different  romances  of  modern  Europe.  The  fir?:  "*| 
of  these  we  take  to  be  this :  that  in  the  original  imagi-    | 
native  or  romantic  compositions  of  all  these  nation). 
the  mythological  apparatus  employed  must,  of  coarse. 
have  been  heathen,  and  that  when  Christianity  had  ben 
introduced  among  them,  there  was  more  to  disgust  than 
to  attract  in  the  rude  and  bloody  character  of  that  ap- 
paratus.    The  heroes  themselves,  moreover,  must  hive 
been  represented  as  stained  with  traits  of  character  a- M 
tremely  offensive  to  the  Christian  priests,  who,  being  snO^ 
possession  of  almost  all  the  knowledge  of  the  times,  ? 
must  soon  have  exerted,  directly  or  indirectly,  a  co» 
manding  and  controlling  influence  over  its  h'teratore. 
It  is  only  in  considerations  of  this  sort  that  we  can  hfid 
a  satisfactory  explanation  of  the  substitution  of  Charle- 
magne and  his  captains,  for  the  northern  ancestors  of 
those  who  took  possession  of  the  fine  province  of  Neo> 
tria,  and  thence  extended  their  anna,  and,  with  their 
arms,  these  their  newly  adopted  legends  to  England  snd 
to  Sicily.    The  same  thing  may  be  said  of  the  banish- 
ment  of  the  old  Saxon  legends,  and  the  aasiisBprioo  «f 
those  of  the  Christian  Arthur  in  England ;  and  predsel; 
the  same  thing  may  be  aaid  of  the  adoption  of  the  hero© 
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e.  of  the  Nibelangsn-lied,  in  place  of  the  original  heathen 

*  Hermanns,  &c.  among  the  Germans. 

":    Another,  and  scarcely  perhaps  a  less  powerful  cause, 
oast  hare  operated  in  two  at  least  of  the  cases  we  have 

k  referred  to.  The  tribes  who  made  conquests  in  those 
days  were  always  far  ruder  in  manners,  and  of  course 
in  language,  than  those  who  were  obliged  to  submit  to 
their  arms.  Such  conquerors  in  all  cases  soon  borrow 
from  the  civilisation  of  those  whom  they  have  subdued. 
Tbe  Saxon  pirates,  and  subsequently  the  old  Norman 
sea-kings,  must  have  felt  themselves  to  be  savages  m 
comparison  with  those  whom  they  deprived  of  the  soil 
of  England,— a  country  which  had  for  centuries  par- 
taken in  the  light  of  Roman  cultivation.  The  Nor- 
mans, when  they  invaded  Neustria,  to  which  they  af- 
terwards gave  their  name,  must  have  felt  the  same 
thing  in  a  still  more  serious  degree  ;  or,  at  all  events, 
the  feeling  must  have  operated  still  more  strongly  with 
them,  since  they  were  led  to  adopt  so  much  more  of 
tbe  language  of  their  new  vassals*  This  must  have  fa- 
cilitated to  a  great  extent  the  adoption  of  the  more  po- 
lished and  adorned  legends  which  these  rude  warriors 
found  in  possession  of  the  conquered  soil. 

There  is  indeed  one  exception,  which  we  ought  per- 
haps to  have  mentioned  ere  now ;  we  mean  that  which 
is  to  be  found  in  the  existence  of  certain  real  old  hea- 

*  then  legends  in  the  literature  of  Scandinavia.  The  re- 
mains of  these,  preserved  in  some  of  the  Eddas,  are  no 
doubt  extremely  valuable,  not  only  on  account  of  the 
high  poetical  merit  which  they  exhibit,  but  still  more 
of  the  light  they  throw  on  the  ancient  life  of  kindred 
nations,  the  history  of  whose  manners  we  can  scarcely 
trace  to  any  extent  worth  mentioning  beyond  the  pe- 
riod of  their  Cbristianization.  The  existence  of  these 
relics  now,  is  however  to  be  accounted  for,  only  by  re- 
membering that  Scandinavia  was  not  Christianised  un- 
til at  a  comparatively  recent  period,  and  through  the 
agency  of  missionaries  refined  enough  to  take  some 
interest  in  the  preservation  of  the  original  traditions  of 
the  soil  merely  as  matters  of  curiosity.  Even  in  those 
regions,  it  may  be  added,  the  legends  of  Arthur  and 
Charlemagne  soon  supplanted,  generally  speaking,  the 
old  heathen  legends  ;  and  as,  at  all  events,  these  have  not 
exerted  any  discernible  direct  influence  over  the  liter- 
ature of  modern  Europe,  however  different  may  have 
been  the  case  in  regard  to  the  kindred  productions  im- 
ported from  the  north  at  an  earlier  period,  it  may  per- 
haps be  considered  as  sufficient,  that  we  have  chosen  to 
consider  them  as,  after  all,  forming  only  an  exception  to 
a  rule.  The  use  which  has  recently  been  made  of  these 
materials  by  some  ingenious  persons  in  Germany,  can- 
not deserve  to  be  particularly  commented  on.  That  is  the 
work  of  an  age,  in  which  literature  is  nothing  but  an  ex- 
quisite art,  in  which  the  fancy  is  satiated  with  imitations 
of  all  sorts  of  legends,  without  the  popular  feeling  being 
deeply  worked  upon  by  any  of  them.  La  Motte  Fouque 
and  his  brethren  treat  Scandinavia  exactly  as  the  au- 
thors of  our  own  Thalabas  and  Kehamasdo  Arabia  and 
India.  Indeed,  in  spite  of  all  their  pretences,  the  Scan- 
dinavian inspiration  of  the  modern  Danish  and  Swe- 
dish tragedians  and  romancers,  such  as  Ingelmann  and 
Oehlenschlaeger,  is  universally  fek  to  be  entirely  of  the 
same  artificial  and  ineffectual  character. 

Considering  the  great  length  at  which  every  the  mi- 
nutest item  of  the  present  subject  has  been  discussed 
io  separate  treatises  by  authors  of  the  greatest  research, 
ingenuity,  and  taste,  we  should  certainly  involve  our- 
selves in  an  attempt  alike  useless  as  presumptuous,  if 
we  pretended  to  exhaust  any  part  of  it  here ;  or  indeed, 


if  we  pretended  to  any  thing  beyond  sketching,- for  the 
use  of  those  who  have  not  as  yet  entered  on  this  wide 
field  of  study,  some  of  the  main  topics  to  which  they 
ought  to  direct  their  attention.  We  shall  endeavour  to 
do  tbe  little  we  pretend  to  with  as  much  brevity  as  is 
possible. 

All  critical  antiquaries,  then,  are  at  one  as  to  the 
opinion  of  which  we  have  been  speaking  above,  viz. 
that  the  romantic  literature  was  in  its  origin  historical, 
and  we  believe  they  all  concur  in  lamenting  the  faci- 
lity with  which  those  into  whose  hands  it  fell,  soon 
suffered  its  original  character  and  purpose  to  escape 
them.  While  this,  however,  is  admitted  on  every 
hand,  a  world  of  controversies  have  sprung  up  both  as 
to  the  question  whence  the  historical  materials,  and  as 
to  that  whence  the  mythological  ornaments  of  the  ear- 
liest romance»makers,  with  whose  own  works  we  have 
any  acquaintance,  were  derived.  One  contends,  that 
the  legends  of  European  romance  were  derived  from 
the  scalds  of  the  north.  Another  maintains  as  unrival- 
led and  alone  the  pretensions  of  the  British  bards.  A 
third  is  of  opinion,  that  although  our  ancestors  might 
have  possessed  from  a  much  earlier  period  a  few  rude 
strains  and  bloody  stories  of  their  own,  yet  for  the  whole 
array  of  fancy,  the  whole  ornaments  of  pleasing  wonder, 
the  whole  soul  and  spirit,  in  short,  of  what  we  now  talk 
of  as  the  old  Gothic  romance— for  every  thing  that  long 
made  that  ffbpular,  and  still  entitles  it  to  be  remem- 
bered—-our  Gothic  forefathers  were  entirely  indebted 
to  that  collision  with  the  arts  of  the  east/  which  at- 
tended their  collision  with  eastern  arms  at  the  period 
of  tbe  Crusades.  A  fourth  party,  finally,  attribute  a 
similar  exclusive  influence  to  the  knowledge  of  the 
works  of  the  ancients,  which  was  spread  abroad  among 
the  Gothic  nations  about  the  same  time,  and  in  part  at 
least  in  consequence  of  the  same  causes. 

It  appears  to  us,  and  we  believe  most  impartial  judges 
are  now  of  the  same  way  of  thinking,  that  there  is  a 
great  portion  of  truth  in  the  essays  by  which  each  of 
these  hypotheses  hss  been  ssserted  and  enforced,  and 
that  the  fault  of  each  of  the  theories  lies  in  its  being  too 
narrow  and  exclusive.  We  well  know  that  there  were 
bards  among  the  Celtic,  scalds  among  the  Gothic,  and 
story-tellers  by  profession  among  the  oriental  people,  as 
far  back  as  sny  history  reaches  them.  We  know  that 
in  consequence,  first  of  Teutonic,  then  of  Roman,  and 
then  again  of  a  long  series  of  Teutonic  invasions,  the 
population  of  tbe  western  countries  of  Europe  had  early 
acquired  a  very  mixed  character.  We  know  that,  in 
every  instance,  the  conquerors  and  the  conquered  peo- 
ple must  to  a  certain  extent  have  mingled  ;  and  in  the 
names  of  places,  in  the  assumption  of  customs,  and  in 
the  whole  composition  of  language,  we  have  perfect 
evidence  that  this  mixture  took  place,  in  most  instances, 
to  an  extent  totally  irreconcilable  with  the  reveries  in 
which  some  writers  indulge,  as  to  the  purity  of  any  of 
the  races  of  man  now  existing  in  western  Europe.  We, 
therefore,  cannot  see  any  difficulty  whatever  in  believ- 
ing, that  the  descendants  of  the  poets  described  by  Ta- 
citus in  his  work  on  Germany,  and  those  of  the  poets 
found  by  Julius  Cesar  in  Britain  and  Celtic  France, 
should  have  commenced  an  interchange  of  their  respec- 
tive legendary  treasures  soon,  and  carried  it  on  until  it 
might  he  a  matter  of  no  small  difficulty  for  themselves 
to  decide,  whether  any  one  given  fact  or  fable  was  in  its 
origin  the  property  of  the  one  race  of  people  or  of  the 
other.  In  like  manner  we  know,  that  the  romantic  lite- 
rature of  western  Europe  had  not  certainly  gained  any 
thing  like  the  shape  under  which  alone  we  are  acquainted 
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Romance.       The  earliest  fictitious  narrative  of  the  ancients,  and 
-— -v—  that  of  the  moderns!  were  both  grounded  on  the   a- 
b^'and  chievements  of  war.      They  both  called  into  their 
corrtrwts      service  the  machinery  of  supernatural  beings— and  that 
between  the  machinery  is  in  the  two  cases  wonderfully  similar  as 
early  poetxy  to  all  points  of  real  importance,  witchcraft,  incanta- 
of  the  an-     tion,  charms,  dreams,  prophecies,  local  spirits,  &c.  &c. 
cieatH°rW   b*ing  common  to  both..  The  purpose  being,  under 
modern^       whatever  veil  of  cloud,  ornament,  and  figure,  to  repre- 
sent human  life,  love,  of  course,  forms  a  principal 
topic  in  each  class.    But  here  comes  the  great  line  of 
demarcation.    Love  was  idealised  and  -elevated  into 
an   all  but  heavenly  character    among  the   nations 
where  the  institutions  of  chivalry  had  their  origin. 
Here  is  not  the  place  to  trace  the  causes  of  this— -but 
such  is,  and  such  is  universally  admitted  to  be  the  fact; 
—whereas  love  among  the  people  of  classical  antiquity 
preserved,  from  the  earliest  period  in  which  we  can 
trace  their  history,  a  character  of  much  greater  coarse- 
ness.   Their  women  were  their  slaves— the  objects  of 
every  kind  of  passion,  but  not  of  intellectual  respect 
and  reverence.    Such  reverence  was,  in  a  great  mea- 
ture,  extended  among  the  other  peoples,  even  to  those 
of  the  fair  sex  who  could  not  be  considered  as  perfect 
models  of  purity— it  breathed  an  air  of  lofty  and  gene- 
rous courtesy  over  every  situation  in  which  man  could 
be    brought  into  contact  with  the  fortunes  of   the 
feebler  sex.     On  the  other  hand,  even  iff  the  highest 
«ra  of  Greek  romance,  even  an  Andromache,  pure 
and  spotless,  royally  born,  and  universally  esteemed, 
is  represented  even  by  a  Greek  poet,  as  neither  ex- 
pecting, nor  having  any  reason  to  expect,  any  better 
fate,  in  case  Troy  were  taken,  than  that  of  forming 
part  of  the  haram  of  some  Greek  Prince.    There  is  no- 
thing so  rude  as  this,  even  in  the  old  German  romances, 
which  celebrate  the  achievements  of  Attila ;   and  it 
would  be  worse  than  idle  to  show  how  diametrically  such 
a  conception  is  at  variance  with  the  tone  of  sentiment 
that  predominates  over  the  works  of  the  same  class, 
which  belong  to  the  other  two  great  cycles  of  heroes, 
illustrious  in  the  historical  romance  of  our  Gothic  an- 
cestors.    It  is  in  this  alone  that  we  find  the  essential 
difference  between  these  two  classes  of  imaginative  li- 
terature.    It  is  a  difference  which  is  equally  discernible 
in  every  branch  of  modern  European  Literature  (pro* 
perly  so  called),  which  we  have  the  means  of  com- 
paring with  any  class  of  works  composed  for  similar 
purposes  among  the  classic  peoples  of  the  ancient  world. 
It  has  always,  in  fact,  formed  the  great  distinction  be- 
tween all  ancient  poetry,  and  all  modern  poetry,  worthy 
.of  being  talked  of  as  such ;  nay,  it  forms  to  this  day  the 
great  distinction  between  the  actual  manners  of  the 
ancient  world  and  those  of  the  modern. 

H'  torv  of  ^e  mav  now  Proceed  Xo  n°tice  briefly  the  dif- 
t lie*  Euro-  ferent  classes  of  fictitious  narrative  which  have  succes- 
sively found  favour  in  modern  Europe;— those  various 
classes  of  composition  which  are  in  common  parlance 
considered  as  included  within  the  application  of  the 
term  Romance.  But  before  entering  on  this,  it  is  ne- 
cessary to  observe  a  general  fact — at  first  glance  strange 
and  even  inexplicable—- viz.  that  unquestionable  though 
it  be,  that  among  each  of  the  Gothic  tribes  the  first 
exertions  of  imagination  were  bestowed  on  the  adorn- 
ing of  the  legends,  proper  and  peculiar  to  the  tribe  it- 
self, it  is  still  certain  that  no  one  nation  or  tribe  of  them 
all  can  at  this  hour  point  to  its  oldest  existing  Roman- 
tic Literature,  and  say,  Behold  the  genuine  unadulter- 
ated tribute  paid  by  our  ancestors  to  the  greatness  of 


the  founders  and  original  heroes  of  our  own  nor. 
The  Germans  must  produce  the  Nmelungen-licd  and 
Heldenbuch— - but  some  of  the  noblest  heroes  of  these 
not   Germans    but    Huns — the    very  chiefami 


pean  Ro- 
mance. 


are 

who  conquered  many  of  the  fairest  provinces  of  their 
country  under  the  guidance  of  Attila.    The  men  of A 
Normandy  must  produce  the  romances  in  which  Chark. 
magne  and  Roland,  and  thereat  of  that  cycle  flourish*^" 
but  these  heroes  were  not  Norman  heroes,  but  the  he- 
roic  ancestors  of  the  very  people  whose  territory  the 
Normans  ravaged,  and  in  part  seised*    The  third  grett 
division  of  historical  romance,  is  that  in  which  Arthur 
and  the  knights  of  his  round  table  are  celebrated ;  fat 
the  first  compositions  of  this  class  were  to  all  appear. 
ance  framed  for  the  amusement  of  the  Norman  Coon 
of  England— or,  if  the  Tristram  of  Thomas  the  Rymer 
be  the  earliest  of  them  all,  that  was  still  the  work  of 
a  poet,  who  neither  wrote  in  the  language,  nor  to 
flatter  the  taste  of  the  British  or  Armorican  descend- 
ants of  the  race  among  which  the  historical  Arthur 
flourished. 

The  facility  with  which  one  nation   borrows  and-; 
adopts  the  heroic  legends  of  another,  h  illustrated  mc 
every  literature,  or  very  nearly  so,  that  we  know  of  '*' 
By  such  adoption  those  whose  business  it  is  to  minister" 
to  the  delight  of  others  by  the  composition  of  romantic 
narratives,  find  of  course  their  own  labour  much  lighten- 
ed :  nay  even  those  whose  genius  sets  themabovethis  con- 
sideration, are  tempted  to  the  same  practice  by  the  supe- 
rior field  which  it  obviously  opens  for  the  introduction  of 
that  marvellous  which  in  early  and  rude  times  must  al- 
ways form  the  most  engaging  condiment  in  such  manu- 
facture.   Be  this  as  it  may,  however,  the  facts  we  bare 
above  stated  are  undeniable — and  equally  so  is  the  still 
stronger  one,  that  from  the  remotest  times  until  this 
very  day,  the  favourite  and  flower  of  Persian  romance 
is,  under  the  name  of  Iskendar,  that  very  Alexander  who  lis] 
overthrew  the  empire  of  old  Persia.  So  catching  indeed 
has  this  contagion  been  always  felt  to  be,  that  we  know 
Mahomet  himself  was  at  considerable  pains  to  prereot 
the  same  "  Macedonian  madman"  from  being  adopted 
in  a  similar  way  by  the  minstrels  of  bis  own  Arabia. 

It  would  appear,  however,  that  at  least  two  causes  T# 
of  a  more  particular  nature  must  have  operated  to  a 
great  extent  in  the  adoption  of  these  foreign  legends 
by  the  different  romances  of  modern  Europe.  Tbefim*? 
of  these  we  take  to  be  this :  that  in  the  original  imagi- 
native or  romantic  compositions  of  all  these  nations. 
the  mythological  apparatus  employed  must,  of  course, 
have  been  heathen,  and  that  when  Christianity  had  been 
introduced  among  them,  there  was  more  to  disgust  than 
to  attract  in  the  rude  and  bloody  character  of  that  ap- 
paratus. The  heroes  themselves,  moreover,  must  bare 
been  represented  as  stained  with  traits  of  character  ex-  \M 
tremely  offensive  to  the  Christian  priests,  who,  being  uU* 
possession  of  almost  all  the  knowledge  of  the  times,  ~ 
must  soon  have  exerted,  directly  or  indirectly,  a  com- 
manding and  controlling  influence  over  its  literature. 
It  is  only  in  considerations  of  this  sort  that  we  can  sod 
a  satisfactory  explanation  of  the  substitution  of  Charle- 
magne and  his  captains,  for  the  northern  ancestor*  of 
those  who  took  possession  of  the  fine  province  of  Neos- 
tria,  and  thence  extended  their  arms,  and,  with  their 
arms,  these  their  newly  adopted  legends  to  England  and 
to  Sicily.  The  same  thing  may  be  said  of  the  banish* 
ment  of  the  old  Saxon  legends,  and  the  assnmprien  of 
those  of  the  Christian  Arthur  in  England ;  and  preciielj 
the  same  thing  may  be  said  of  the  adoption,  of  theheroet 
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t  of  the  Nibelongen-lied,  in  place  of  the  original  heathen 

*  Hermanns,  &c.  among  the  German*. 

ri*     Another,  and  scarcely  perhapa  a  lest  powerful  cause, 
most  hare  operated  in  two  at  least  of  the  cases  we  have 

u  referred  to.  The  tribes  who  made  conquests  in  those 
days  were  always  far  ruder  in  manners,  and  of  course 
in  language,  than  those  who  were  obliged  to  submit  to 
their  arms.  Such  conquerors  in  all  cases  soon  borrow 
from  the  civilisation  of  those  whom  they  have  subdued. 
The  Saxon  pirates,  and  subsequently  the  old  Norman 
sea-kings,  must  have  felt  themselves  to  be  savages  m 
comparison  with  those  whom  tbey  deprived  of  the  soil 
of  England,— a  country  which  had  for  centuries  par- 
taken in  the  light  of  Roman  cultivation.  The  Nor- 
mans, when  they  invaded  Neustria,  to  which  they  af- 
terwards gave  their  name,  must  have  felt  the  same 
thing  in  a  still  more  serious  degree  ;  or,  at  all  events, 
the  feeling  must  Have  operated  still  more  strongly  with 
them,  since  they  were  led  to  adopt  so  much  more  of 
the  language  of  their  new  vassals*  This  must  have  fa- 
cilitated to  a  great  extent  the  adoption  of  the  more  po- 
liahed  and  adorned  legends  which  these  rude  warriors 
found  in  possession  of  the  conquered  soil. 

There  is  indeed  one  exception,  which  we  ought  per- 
haps to  have  mentioned  ere  now ;  we  mean  that  which 
is  to  be  found  in  the  existence  of  certain  real  old  hea- 

'"  then  legends  in  the  literature  of  Scandinavia.  The  re- 
mains of  these,  preserved  in  some  of  the  Eddas,  are  no 
doubt  extremely  valuable,  not  only  on  account  of  the 
high  poetical  merit  which  they  exhibit,  but  still  more 
of  the  light  they  throw  on  the  ancient  life  of  kindred 
nations,  the  history  of  whose  manners  we  can  scarcely 
trace  to  any  extent  worth  mentioning  beyond  the  pe- 
riod of  their  Christianiaation.  The  existence  of  these 
relics  now,  is  however  to  be  accounted  for,  only  by  re- 
membering that  Scandinavia  was  not  Christianised  un- 
til at  a  comparatively  recent  period,  and  through  the 
agency  of  missionaries  refined  enough  to  take  some 
interest  in  the  preservation  of  the  original  traditions  of 
the  soil  merely  as  matters  of  curiosity.  Even  in  those 
regions,  it  may  be  added,  the  legends  of  Arthur  and 
Charlemagne  soon  supplanted,  generally  speaking,  the 
old  heathen  legends  ;  and  as,  at  all  events,  these  have  not 
exerted  any  discernible  direct  influence  over  the  liter- 
ature of  modern  Europe,  however  different  may  have 
been  the  case  in  regard  to  the  kindred  productions  im- 
ported from  the  north  at  an  earlier  period,  it  may  per- 
haps be  considered  as  sufficient,  that  we  have  chosen  to 
consider  them  as,  after  all,  forming  only  an  exception  to 
a  rule.  The  use  which  has  recently  been  made  of  these 
materials  by  some  ingenious  persona  in  Germany,  can- 
not deserve  to  be  particularly  commented  on.  That  is  the 
work  of  an  age,  in  which  literature  is  nothing  but  an  ex- 
quisite arty  in  which  the  fancy  is  satiated  with  imitations 
of  all  sorts  of  legends,  without  the  popular  feeling  being 
deeply  worked  upon  by  any  of  them.  La  Motte  Fouque 
and  his  brethren  treat  Scandinavia  exactly  as  the  au- 
thors of  our  own  Thalabps  and  Kehamas  do  Arabia  and 
India.  Indeed,  in  spite  iof  all  their  pretences,  the  Scan- 
dinavian inspiration  of  the  modern  Danish  and  Swe- 
dish tragedians  and  romancers,  such  as  Ingelmann  and 
Oehlenschlzger,  is  universally  fek  to  be  entirely  of  the 
same  artificial  and  ineffectual  character. 

Considering  the  great  length  at  which  every  the  mi- 
nutest item  of  the  present  subject  has  been  discussed 
in  separate  treatises  by  authors  of  the  greatest  research, 
ingenuity,  and  taste,  we  should  certainly  involve  our- 
selves in  an  attempt  alike  useless  as  presumptuous,  if 
we  pretended  to  exhaust  any  part  of  it  here ;  or  indeed, 


if  we  pretended  to  any  thing  beyond  sketching,  for  the 
use  of  those  who  have  not  as  yet  entered  on  this  wide 
field  of  study,  some  of  the  main  topics  to  which:  they 
ought  to  direct  their  attention.  We  shall  endeavour  to 
do  the  little  we  pretend  to  with  as  much  brevity  as  is 
possible. 

All  critical  antiquaries,  then,  are  at  one  as  to  the 
opinion  of  which  we  have  been  speaking  above,  viz. 
that  the  romantic  literature  was  in-  its  origin  historical, 
and  we  believe  they  all  concur  in  lamenting  the  faci- 
lity with  which  those  into  whose  hands  it  fell,  soon 
suffered  its  original  character  and  purpose  to  escape 
them.  While  this,  however,  is  admitted  on  every 
hand,  a  world  of  controversies  have  sprung  up  both  as 
to  the  question  whence  the  historical  materials,  and  as 
to  that  whence  the  mythological  ornaments  of  the  ear- 
liest romance-makers,  with  whose  own  works  we  have 
any  acquaintance,  were  derived.  One  contends,  that 
the  legends  of  European  romance  were  derived  from 
the  scalds  of  the  north.  Another  maintains  as  unrival- 
led and  alone  the  pretensions  of  the  British  bards.  A 
third  is  of  opinion,  that  although  our  ancestors  might 
have  possessed  from  a  much  earlier  period  a  few  rude 
strains  and  bloody  stories  of  their  own,  yet  for  the  whole 
array  of  fancy,  the  whole  ornaments  of  pleasing  wonder, 
the  whole  soul  and  spirit,  in  short,  of  what  we  now  talk 
of  as  the  old  Gothic  romance— for  every  thing  that  long 
made  that  rJbpular,  and  still  entitles  it  to  be  remem- 
bered—our Gothic  forefathers  were  entirely  indebted 
to  that  collision  with  the  arts  of  the  east/  which  at- 
tended their  collision  with  eastern  arms  at  the  period 
of  the  Crusades.  A  fourth  party,  finally,  attribute  a 
similar  exclusive  influence  to  the  knowledge  of  the 
works  of  the  ancients,  which  was  spread  abroad  among 
the  Gothic  nations  about  the  same  time,  and  in  part  at 
least  in  consequence  of  the  same  causes. 

It  appears  to  us,  and  we  believe  most  impartial  judges 
are  now  of  the  same  way  of  thinking,  that  there  is  a 
great  portion  of  truth  in  the  essays  by  which  each  of 
these  hypotheses  has  been  asserted  and  enforced,  and 
that  the  fault  of  each  of  the  theories  lies  in  its  being  too 
narrow  and  exclusive.  We  well  know  that  there  were 
bards  among  the  Celtic,  scalds  among  the  Gothic,  and 
story-tellers  by  profession  among  the  oriental  people,  as 
far  back  as  any  history  reaches  them.  We  know  that 
in  consequence,  first  of  Teutonic,  then  of  Roman,  and 
then  again  of  a  long  series  of  Teutonic  invasions,  the 
population  of  the  western  countries  of  Europe  had  early 
acquired  a  very  mixed  character.  We  know  that,  in 
every  instance,  the  conquerors  and  the  conquered  peo- 
ple must  to  a  certain  extent  have  mingled  ;  and  in  the 
names  of  places,  in  the  assumption  of  customs,  and  in 
the  whole  composition  of  language,  we  have  perfect 
evidence  that  this  mixture  took  place,  in  most  instances, 
to  an  extent  totally  irreconcileable  with  the  reveries  in 
which  some  writers  indulge,  as  to  the  purity  of  any  of 
the  races  of  man  now  existing  in  western  Europe.  We, 
therefore,  cannot  see  any  difficulty  whatever  in  believ- 
ing, that  the  descendants  of  the  poets  described  by  Ta- 
citus in  his  work  on  Germany,  and  those  of  the  poets 
found  by  Julius  Caesar  in  Britain  and  Celtic  France, 
should  have  commenced  an  interchange  of  their  respec- 
tive legendary  treasures  soon,  and  carried  it  on  until  it 
might  be  a  matter  of  no  small  difficulty  for  themselves 
to  decide,  whether  any  one  given  fact  or  fable  was  in  ita 
origin  the  property  of  the  one  race  of  people  or  of  the 
other.  In  like  manner  we  know,  that  the  romantic  lite- 
rature of  western  Europe  had  not  certainly  gained  any 
thing  like  the  shapeunder  which  alone  we  are  acquainted 
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Homance.  with-it,  and  therefore  entitled  to  speak  decidedly  about 
it,  until  in  or  about  the  period  of  the  Crusades ;  and 
therefore,  recognising,  as  we  cannot  fail  to  do,  the  ex* 
inordinary  resemblance  between  many  of  the  most 
atriking  features  of  that  literature;  and  many  of  the 
most  striking  features  of  the  fiction  of  the  "  unchang- 
ing east/'  we  cannot  hesitate  about  admitting  the  ex- 
treme probability,  that  the  minstrels  who  accompanied 
the  armies  of  the  Frankieh  princes  into  the  east,  bor- 
rowed ornaments  for  their  own  use  among  the  people 
with  whom  these  journey  ings  carried  them  into  immedi- 
ate and  intimate  contact.  We  conceive,  on  the  contrary, 
that  in  the  absence  of  all  distinct  and  positive  proof— 
which,  from  the  character  of  these  uncritical  times  is 
.of  course  the  case  here— it  would  be  the  extreme  of 
imbecility  to  regret  the  views  which,  supported  by  all 
reason  and  likelihood,  are,  to  say  the  least  of  it,  uncon- 
tradicted by  any  authority  worthy  of  being  opposed  for 
a  single  moment  to  these.  And  we  take  exactly  the 
aame  view  of  the  matter  in  regard  to  the  fourth  or  clas- 
sical hypothesis  above  stated.  Our  ancestors  were  de- 
scended from  the  same  original  stock  with  the  Greeks. 
In  their  mythology,  and  in  the  more  elaborate  mytho- 
logy of  the  Greeks,  there  were  a  thousand  essential 
points  of  radical  resemblance.  What  more  natural, 
than  that  the  ruder  people  should  be  glad  to  engraft 
upon  their  own  fables  the  beautiful  ornaments  of  fancy, 
which  they  found  interwoven  with  fables  originally 
not  of  an  incongruous  character  ?  What  more  natural, 
than  that  they  who  unquestionably  had  witches  and 
charms,  and  giants  enough  6 f  their  own,  should  borrow 
eagerly  from  those  storehouses  of  classical  fiction,  in 
which  all  the  arts  of  poetry  had  been  lavished  on  the 
spells  of  Circe,  the  incantations  of  Medea,  the  impene- 
trable armour  of  Vulcan's  forge,  and  the  exploits  of 
Polyphemus  and  his  brethren  ? 

Formed  out  of  the  mixture  of  these  several  kinds  of 
materials,  we  have,  in  our  European  literature,  three 
distinct  bodies  of  romantic  writing  ;  and  the  most  an- 
cient of  these  appears  from  internal  evidence  to  be 
that  of  the  Germans.  We  say  from  internal  evidence, 
and  by  this  we  mean  not  so  much  the  internal  evidence 
of  style  and  language  as  that  of  thought  and  concep- 
tion. In  early  times,  compositions  of  this  .class  were 
handed  down  orally  from  one  generation  to  another, 
and  of  course  the  mere  language  of  them  was  perpe* 
tually  undergoing  alterations.  But  one  strong  circum- 
stance cannot  be  overlooked,  and  indeed  appears  to  us  to 
be  conclusive.  In  all  the  existing  romances  of  Arthur 
and  of  Charlemagne,  we  have  the  clearest  traces  of  that 
peculiar  spirit  of  religious  chivalry  which  was  first  ex- 
cited in  western  Europe  in  the  period  of  the  Crusades. 
Jn  the  Nibelungen-lied  we  have  nothing  whatever  of 
this.  The  poem  therefore  may,  as  it  now  stands,  have 
been  the  work  of  an  age  posterior  to  the  first  crusades ; 
in  all  probability  it  was  so  by  at  least  a  hundred  years ; 
but  the  person  or  persons  who  gave  to  these  legends 
their  present  form  and  dress,  must  have  carefully  fol- 
lowed more  ancient  editions  of  them,  otherwise  it  seems 
impossible  that  we  should  be  able  to  discover  in  them 
nothing  of  the  anti-Saracen  ardour,  nothing  of  the  idea 
of  a  chivalry  formed  and  preserved  for  purposes  not 
political  and  military  only,  but  religious ;  nothing,  in 
abort,  of  that  peculiar  spirit  which  animates  the  far 
greater  portion  of  the  Norman  romances  connected  with 
the  traditions  of  Charlemagne  and  Arthur.  Besides, 
jfche  superior  antiquity  of  the  Nibelungen-lied  legends 
h  equally  attested  by  the  far  less  formal  manner  in 
prliich  the  institution  itself  of  chivalry  is  brought  for- 
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ward.  We  have  no  trace  t>f  the  solemn  institutions  ftaaj 
and  brotherhoods  .by  which  chivalry  was  distinguished  *»v 
in  its  perfect  state ;  and  we  know  enough  of  all  the  ro- 
mance writers  to  be  quite  certain,  that  they,  under 
whatever  colouring  of  distance,  aimed  at,  or  «t  least 
indulged  in,  nothing  so  much  as  the  deHpceaien  of  the 
actual  manners  of  their  own  period. 

We  have  both  heathens  and  Christiana  in  these  fe» 
gends ;  but  the  heathens  are  genuine  worshippers  of 
Odin  not  of  Mahomet,  and  the  Christiana  are  repre- 
sented as  living  in  peace  with  them,  beneath  the  tole- 
rating, sway  of  Attila  the  Hun.2  A  great  deal  of  the  I 
.pure  old  Scandinavian  tone  is  preserved  in  the  man- 
ners of  the  heroes,  and  in  the  tone  of  the  narrative.  A 
peculiarly  dark  and  solemn  character  of  melancholy 
pervades  the  whole  spirit  of  the  work.  Bevetion  and 
daring  are  carried  to  their  utmost  height;  and  a  rode 
and  imperfect  idea  of  the  Christian  doctrines  appears 
to  struggle  throughout  with  elements  of  a  very  different 
description,  softening  rather  than  expelling  the  stem 
and  iron  gloom  of  the  black  and  bloody  creed  of  Scan- 
dinavian mythology.  It  is  impossible  for  ns  to  bestow 
more  time  on  this  singular  relic  of  antiquity  here  ;  but 
we  regret  this  the  less,  as  we  see  a  translation  of  it  into 
the  English  language  announced  as  nearly  ready  for 
publication. 

-  The  Heldenbuch,  or  Book  of  Heroes,  which  is  com- 
monly esteemed  as  the  second  great  storehouse  of  this 
old  German  romance,  is  a  compilation  of  very  incoa- 
gruous  materials.  Many  of  the  pieces  contained  in  h 
approach  very  closely  the  tone  of  the  Nibelungtn-lied, 
but  others  are  obviously  the  productions  of  a  later  pe- 
riod, as  they  abound  in  allusions  to  the  very  things,  the 
absence  of  all  mention  of  which  in  the  older  collection 
has  been  already  commented  on.  We  refer  our  readers 
to  the  editions  of  these  works,  published  by^  Miller, 
Grimm,  and  Haagen,  and  to  the  comments  on  them 
scattered  over  the  works  of  Herder  and  the  Schlegels. 

The  other  two  great  bodies,  however,  of  romance—  & 
those  which  may  be  generally  designated  by  the  names  A 
of  Arthur  and  Charlemagne— are  the  only  ones  which ( - 
may  be  said  to  have  possessed  a  really  European  cha-  *** 
racter  and  influence.     It  ia  by  no  means  easy*  to  decide 
which  of  these  ought  to  be  considered  as  the  more  an- 
cient.   The  historical  Arthur  belonged  to  an  Mf(€  far 
remoter  than  that  of  the  son  of  Pepin;  and  it  can 
scarcely  be  doubted  that  the  people  of  his  own  race 
had  founded  romantic  narratives  on  his  adventures  si- 
most  in  his  own  time.     But  the  romances  concerning 
him  and  his  heroes  which  we  now  possess,  were  all,  it 
is  obvious,  the  productions  of  a  much  more  recent 
time.     They  are  all,  in  a  word,  distinguished  by  the 
vividness  with  which  the  manners  of  the  most  perfect 
age  of  chivalry  are  represented  in  them.     Nay,  many 
critics  have  gone  so  far  as  to  decide  against  them  the 
question,  as  to  their  relative  antiquity  and   that  of 
the  romances  of  the   Charlemagne  body,  upon  this 
ground  only,  that,  as  they  aHege,  the  spirit  of  chivalry 
appears  in  them  under  a  puner«nd  more  idealised  form 
than  in  the  others.    Such  in  particular  ia  the  opinion 
of  the  great  German  critic,  Schlegel. 

This  controversy  has  not  yet  been  terminated,  nor  a-: 
do  we  consider  it  as  one  of  any  sort  of  importance.  V- 
We  now  know  very  well,  that  both  of  these  bodies  oft*** 
romantic  fiction  were  arrayed  in  the  dress  which  is  to 
us  their  earliest,  among  the  same  nattojn,  and  in  orabost 
the  same  period.     The  sagacious  guess  of  the  Com* 
de  Tressan  has  been  converted  into  all  but  eertsistr 
by  the  accurate  researches  of  the  Abbe  de  la  Rue ;  sod 
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ft.  we  may  state  With  to  much  confidence  as  is  attainable 
^  in  any  matters  of  the  kind,  that  the  earliest  metrical 
romances  both  of  the  Charlemagne  class  and  of  the 
other  were  composed  in  Norman  French,  for  the 
amusement  of  the  Anglo-Norman  court  of  the  early 
PJantagenets,  and  their  powerful  barons,  who,  in  that 
age  held  estates  for  the  most  part  both  in  Normandy 
and  England,  and  among  whom  the  language  of  their 
old  duchy  was  used  almost  exclusively  for  the  better 
part  of  three  centuries,  subsequent  to  the  invasion  of 
William  I.  They  are  all  composed  in  the  Langue  d*Oil.m 
The  Abbe  has  traced  in  a  vast  number  of  instances  the 
persons  to  whom  they  are  dedicated  and  addressed ; 
and,  lastly,  he  has  pointed  out  with  audr-acuteness, 
and  such. con vincmg  tact,  the  innumerable,  the  perpe- 
tual complimentary  allusions  to  the  power  and  great* 
ness  of  the  Anglo-Normans,  that  altogether  the  mass 
of  evidence  is  quite  irresistible.    We  refer  our  readers 
to  his  interesting  works  for  the  details  of  his  masterly 
exposition. 

Another  important  particular,  in  which  these  two 
classes  of  romance  coincide*  is  this,— -(we  have  already 
e  alluded  to  it)— that  the  groat  and  leading  inspiration 
of  both,  seems  to  lie  in  the  representation  of  Christian 
'  knighthood  arrayed  against  the  spirit  of  paganism.  In 
both,  we  hare  a  great  monarch  surrounded  by  a  cycle 
of  knightly  brothers,  all  living  under  the  rules  of  an 
established  brotherhood  of  chivalry.  •  The  great  object 
of  both  cycles,  is  the  assertion  of  the  cause  of  Christ 
against  that  of  a  warlike  race  of  misbelievers.  Arthur 
and  his  knights  are  opposed  to  the  bloody  heathenism 
of  the  Saxon  hordes,  who  invaded  the  civilized,  in  so 
far  at  least,  and  christianized  provinces  of  Britain. 
Charlemagne,  and  the  peers  of  his  cycle,  are  opposed 
in  precisely  the  same  manner  to  the  Mahometans,  who, 
in  the  days  of  the  historical  Charlemagne,  certainly 
threatened  to  obliterate  every  trace  of  western  civiliza- 
tion, and  to  eradicate  the  Christian  faith  from  the  soil 
of  Europe.  This  is  the  great  and  presiding  idea  in 
these  two  kindred  classes  of  romance  ;  and  the  picture 
i*  filled  up  in  them  both  with  materials  and  colourings 
of  a  wonderfully  similar  nature.  In  each,  the  monarch 
knight  forms  the  centre  of  a  band  of  brothers,  among 
vhom  the  great  and  leading  diversities  of  human  cha- 
racter and  disposition-  are  divided.  In  each,  prophe- 
cies, charms,  enchantments,  giants,  dwarfs,  witches, 
are  called  in  to  supply  the  marvellous ;  in  each,  amo- 
rous and  ludicrous  adventures  are  employed  to  relieve 
the  solemnity  of  the  main  body  of  the  fiction ;  in  each; 
we  .find  a  crowd  of  minor  characters  and  incidents  di- 
verging in  all  directions  from  the  great  centre,  yet  all 
in  some  way  or  other  attesting  their  connection  with 
it.  What  Charlemagne  is  to  hie  peers,  the  romance  of 
Charlemagne  is  to  its  age;  and  exactly  so  as  to  Arthur, 
and  the  body  of  fictions  of  which  his  round  table  is  the 
centre  point. 

In  both  of  these  classes  of  romance,  reference  to 
historical  authority  is  continually  and  ostentatiously 
made. .  In  a  geeat  measure,  the  incidents  of  which  they 
treat  are  to  be  found  sketched  in  the  chronicles,  or  pre- 
tended chronicles,  of  Turpin  on  the  one  hand,  and  of 
Geoffrey  of  Monmouth  and  his  compeers  on  the  other. 
There  seem*,  however,  to  be  no  reason  to  doubt  that 
the  compilers  of  these  chronicles  had  embodied  in  them 


the  materials  used  by  the  original  "bards  of  Britain  and  Bomanc*. 
Armorica,  and  minstrels  of  Normandy.  Charlemagne,  ^^Y-*^ 
for  instance,  is  personally  represented  throughout  as  a 
character  very  different  from  what  he  was  in  real  his- 
tory ;  as  a  rather  indolent  and  good-natured  old  man, 
harassed  by  the  conflicting  claims  and  pretensions  of  a 
set  of  too  powerful  vassals.  This  is  very  much  the  view 
of  the  matter,  which  we  might  imagine  likely  to  be 
taken  among  the  original  Norman  invaders  of  Neu- 
stria ;— such  having  been  in  fact  the  situation  in  which 
they,  for  their  own  luck,  found  the  French  monarchy. 
But  it  is  not  the  view  of  the  matter  natural  to  persons 
in  any  other  situation. 

The  earliest  romances  of  both  classes  now  in  exist*-  Oldest 
ence  are,  as  has  been  observed  above,  metrical ;  and  English 
the  oldest  English  metrical  romances  are  professedly  metrical 
translated  from  the  French,  unless  one  exception  be  romance8 
found  in  the  Sir  Tristram  of  Thomas  of  Ercildoun,  J^,*™'" 
which  has  been  so  ably  edited  of  late  years  by  Sir  Wal- 
ter Scott.    According  to  that  learned  author's  hypo*  g-  T  • 
thesis,  Thomas  the  Ilhymer  lived  and  composed  early  tl£m  ^e%m 
in  the  thirteenth  century,  close  to  the  boundary  of  the  ception. 
old  British  kingdom  of  Strath-Clyde,  which  had  no 
doubt  preserved  entire  for  a  long  time  the  original  le- 
gends of  that  scattered  and  humbled  people.     And  in- 
deed it  is  to  be  kept  in  mind,  that  the  sites  of  many  of 
the  places  and  events  most  illustrious  in  the  Arthurean 
romances  are  in  the  northern  parts  of  the  island.     The 
great  capital  is  Caerleol,  (Carlisle).     Galloway  is  sup- 
posed to  have  taken  its  name  from  Sir  Ga wain.     Ber- 
wick was  the  guardefayetise,  the  residence  of  Launce- 
lot;  and  the  tomb  of  the  faithless  Queen  Guenever  is 
still  pointed  out  by  the  country  people  at  Meigle,  in 
Angus.    This  part  of  Sir  Walter  Scott's  essay  on  Tris- 
tram must  be  consulted  by  every  one  who  wishes  to 
understand  the  subject ;  as  also  Mr.  Ellis's  preface  to 
his  Specimens  of  the  Ancient  English  Metrical  Romances, 
where  the  hypothesis  first  started  by  Sir  Walter  is 
adopted,  and  strenuously  enforced. 

.  According  to  the  opinion  of  the  best  writers,  the  ear**  Robert 
liest  French  metrical  romance  about  Arthur,  as  yet  dis-  Wace,  &c. 
covered,  is  he  Brut,  the  work  of  Robert  Wace,  a  na- 
tive of  Jersey,  written  in   1155,  and  founded  on  the 
chronicle  of  Geoffrey  of  Monmouth.     For  analyses  of 
this  and  of  the  Chevalier  au  Lyon,  attributed  by  most 
antiquaries  to  the  same  author,  tis  also  of  the  various 
romances  of  Tiie   Sangreal,  Per  rival,  &c.  composed 
during  the  two  next  centuries  by  Chretien  de  Troyes, 
Menessier,  and  others,  we  must  content  ourselves  with 
referring  to  the  works  of  M.  Legrand,  M.  Tressan,  &c.   . 
among  the  French.    Many  interesting  particulars  con- 
cerning them  may  also  be  found  in  the  English  works 
of  Ellis  and  Ritson,  and  in  the  more  recent  history  of 
fiction  by  Mr.  John  Dtmlop. 

The  oldest  metrical  romances  of  the  Charlemagne  Huon  de 
class  are  likewise  in  French.     It  is  not  easy  to  fix  their  Bourdeaux, 
dates ;  but  Huon  de  Bourdeaux,  (the  foundation  of  the  &c* 
charming  poem  of  Oberon  by  Wieland,)  is  generally 
supposed  to  be  the  oldest  of  them ;  and  the  romance 
of  Fierabras,  which  king  Robert  Bruce  delighted  to 
read  to  his  companions,  seems  also  to  be  among  the 
earliest.     It  would  be  in  vain  to  attempt  even  an  enu- 
meration of  these  works.    Mr.  Ellis  has  furnished  us 
with  admirable  analyses  and  abundant  specimens  of 


■  The  Lf&ngms  4*OU  was  the  dialect  of  northern  France,  in  contradistinction  to  the  Langvt  fOc,  that  of  the  southern  province  still  so 
called.  These  dialects  were  so  named,  from  the  circumstance  that  in  the  one  of  them,  when  the  Roman  tongue  became  corrupted,  the  af- 
firmative aio  (some  say  utiqut)  was  retained-  under  the  form  of  oil,  afterwards  otdf  while  in  the  other,  hoc,  (ibis,  nothing  but  this,)  war  pre- 
served under  the  form  of  oc.  Sic,  shortened  to  #f,  gave  in  like  manner  a  distinctive  name  to  the  vulgar  dialect  of  Italy  hersek  jieno) 
Dante's  Jl  bd  Pane  la  done  l/iiir  Suona. 
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Romance,  the  English  translations  and  imitations  of  them,  exe- 
cuted when  the  use  of  the  French  language  had  begun 
to  give  way  in  this  country. 

.  About  the  same  time  various  metrical  romances  were 
composed  in  French,  and  imitated  both  in  German 
and  English,  in  which  the  old  Greek  heroes  once  more 
make  their  appearance.  The.  composers  of  these  fol* 
lowed  the  same  plan  a9  those  of  the  proper  Gothic  ro- 
mances ;  that  is,  they  took  their  materials  from  monk* 
ish  chronicles  of  the  Trojan  and  Macedonian  wars 
written  in  Latin.  The  constant  habit  of  representing 
the  actual  manners  of  the  writer's  own  time  being  ad- 
hered to,  these  romances,  though  professing  to  detail 
the  events  of  periods  so  remote,  are  in  fact  quite,  or 
nearly  as  valuable,  to  the  student  of  our  own  Gothic 
antiquities,  as  any  others.  Achilles  is  no  more  than  a 
preux  chevalier,  and  Alexander  the  Great  is  merely 
another  shadow  of  Charlemagne  or  Arthur.  Troy, 
Babylon,  &c.  are  only  so  many  disguises  for  Palestine. 
The  theme  is  always  the  success  of  European  arms  in 
expeditions  to  the  east. 

The  expeditions  of  the  crusader?,  however,  were  ce- 
lebrated by  other  romances  of  their  own  age  in  a  more 
direct  manner.  Richard  Cceur. de-Lion,  Godfrey  of 
Bouillon,  &c.  shared  the  favour  of  both  bards  and  his- 
torians with  the  Rolands  and  Olivers,  whose  real  or  fan- 
cied achievements  had  kindled  their  own  imaginations, 
and  whom,  it  must  be  admitted,  they  imitated  in  many 
particulars  with  wonderful  success. 
By  whom  .  The  question  by  whom,  or  rather  by  what  set  of 
composed.  men  these  metrical  romances  were  composed,  has  been 
made  the  subject  of  much  and  angry  controversy ;  some 
contending  that  they  were  always  the  work  of  the 
minstrels,  who,  we  know,  wandered  from  abbey  to  ab- 
bey, and  from  castle  to  castle,  singing  or  reciting  them 
for  the  amusement  of  the  company  there  assembled  ; 
others,  with  equal  confidence  and  pertinacity,  main- 
taining that  the  works  so  dear  to  them,  bear  marks  of 
art  and  refinement  altogether  above  what  could  be  ex- 
pected in  the  compositions  of  an  order  of  men,  whom 
it  pleases  them  to  consider  as  low-bred,  profligate,  and 
vagrants,  in  all  but  the  most  offensive  modern  meaning 
of  that  term.  Here,  as  elsewhere,  it  appears  to  us  that 
both  aides  are  in  the  right  and  both  in  the  wrong.  The 
former  party,  at  the  head  of  whom  is  Percy,  the  excel- 
lent Bishop  of  Dromore,  forget,  or  seems  to  forget,  that 
with  whomsoever  any  species  of  composition  originates, 
it  is  always  sure  to  be  taken  up  and  imitated  by  others 
the  moment  its  popularity  is  ascertained ;— and  that 
therefore  we  may  be  all  but  certain,  that  the  ecclesias- 
tics in  whom  the  information  and  learning  of  those 
times  mostly  resided,  and  who,  as  their  own  story 
shows,  were  fond  of  hearing  romances  recited,  must 
have  indulged  themselves  in  the  compositions  of  other 
fictions  of  the  same  class.  This  was  the  popular  liter- 
ature of  the  time,  and  that  is  always  in  the  hands  of  the 
most  literary  persons  of  the  time.  The  other  party  again, 
and  particularly  the  venomous  Ritson  their  chief,  talk 
far  too  slightingly  of  the  minstrels.  We  find  that  men 
of  that  class  obtained  large  grants  of  land,  both  in 
England  and  Normandy,  under  the  early  Plantagenets ; 
and  we  also  know,  from  the  authorities  produced  by  Sir 
Walter  Scott  in  his  Tristram,  that  they  were  in  many 
instances  treated  after  the  same  liberal  fashion  in  Scot- 
land.  Their  profession  admitted  originally,  like  most 
others,  of  various  degrees  of  excellence  and  of  honour 


within  its  bound ;  and  it  is  ridiculous  to  snppose,  that 
the  degraded  condition  to  which  it  had  flunk,  when  it 
was  found  necessary  to  suppress  it  altogether  by  sta* 
tute  in  the  reign  of  Queen  Elizabeth,  affbeds  any  eri. 
denoe  whatever  as  to  the  character  and  inaamen  of  in 
members  in  those  earlier  days,  when, as  there  wessonrct- 
ly  such  a  thing  as  a  reading  baron,  the  most  mteUectasl 
amusement  of  the  highest  classes  of  society  depended 
on  the  exertions  of  the  visitors,  who  sung,  or  said,  the 
legends  of  romance  in  their  hall*<  Wace  was  a  digni- 
fied ecclesiastic;— Thoniaaof  EreekloJUiwasagenueiotD 
of  family  and  fortune;— -yet  why  should  we  strive  tolinit 
the  claims  of  genius  in  a  much  humbler  class  of  life, 
we  who  have  in  our  time  seen  so  much  poetical  gaum 
spring  up  and  command  the  attention  of  the  wottt 
from  the  very  bosom  of  our  peasantry? 

The  metrical  romances  were  gradually  converted 
into  prose  ones  in  the  coarse  of  the  two  or  three  fol* 
lowing  centuries.  This  was  the  nature!  coarse  of 
things.  Taste  for  this  kind  of  fiction  growing,  out 
form  of  composition  in  which  it  was  tee  most  fuSy  sad 
elaborately  brought  out,  gained  favour,  and  the  rhyme 
of  the  old  minstrels,  by  whomsoever  written,  gaw 
place  to  longer  and  much  more  artificial  tales  in  prose; 
—to  those  romantic  histories,  in  short,  of  Merlin,  Ar. 
thur,  Tristan  and  Yseult,  Ysaie  le  Triste,  Gyron  Le 
Courtois,  Perceforest,  Meliadus,  Guerin  de  Moa. 
glave,  Gallien  Rhetore,  Ogier  le  Danois,  Delia 
de  Mayence,  and  the  other  works  of  the  not 
order,  which  are  all  of  them  fully  described  by  tbt 
modern  authors  already  referred  to,  end  from  which 
unquestionably  one  of  the  most  fruitful  end  mteresting 
species  of  modern  European  literature  has  been  derived, 
through  but  one  or  two  easy  gradations  of  descent 

The  French  prose  romance  of  chivalry  began  to  de- 
cline in  popularity  from  the  time  when  LobefrV  the 
Portuguese,  (who  lived  in  the  fourteenth  centnrj) 
composed  the  first  four  books  of  Amadia  de  Gail 
This  formed  the  commencement  of  an  altogether  sew 
series  of  chivalrous  romances.  The  adventures  «f 
Araadis  himself  were  so  extended  by  imitators  of  the 
original  author,  as  to  fill  twenty-five  books ;  and  Pal* 
merin  of  England,  Esplandean,  Florismond  of  Greta, 
Belianis,  and  a  variety  of  other  works  all  grew  out  of 
the  same  new  field  of  fiction.  Lobeira  had  the  merit 
of  introducing  a  regularity  of  plan  and  purpose  alto- 
gether unknown  to  his  Norman  predecessors ;  be  e> 
riched  his  web  of  fiction  by  a  more  skilful  exposiooa 
and  contrast  of  character :  he  gave  far  more  drsxnstk 
truth  to  his  interlocutors,  and  finally  he  composed  in  I 
style  infinitely  more  artificial  and  elegant.  His  gnat 
work,   therefore,  obtained  an  easy  victory  over  tat 

Erose  tales  of  Arthur  and  Charlemagne,  and  sane  ef 
is  imitators  were  not  Unworthy  ef  partaking  his  tri- 
umph. But  it  must  be  confessed  that  his  school  we 
upon  the  whole  a  miserable  one,  and  that  the  connwl 
accumulation  of  inferior  stories  of  the  Areedis  racs 
had  become  a  real  nuisance,  more  especially  in  Spsn, 
long  before  Cervantes  appeared  to  pot  en  end  to  it  by 
his  irresistible  satire. 

The  first  essential  distinction  between  the  luuenrti 
of  this  class  and  their  predecessors  is,  that  the  heron 
of  the  Amadistan  cycle  are  altogether  neeginsry  per- 
sonages ?  the  second  is,  that  in  these  works  the  jura- 
tion is  always  fixed  upon  the  fortunes  of  some  cos  be* 
or  heroine.    We  are  no  longer  occupied  with  national 
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trails,  or  with  national  feelings  b«ft  with  tbo  exploits 
and  adventures  «f  individual  knight*  This  was  an 
important  step  in  the  history  of  romantic  fiction.  It 
marks  the  transition  to  another  state  of  society.  The 
great  coUisions  between  peoples  of  different  races  con- 
tending for  country  and  faith  had  passed  over ;  and 
romance,  following  the  stream,  betook  herself  to  the 
influence  of  the  spirit  of  chivalry  upon  private  knights 
—their  wild  and  wavering  adventures*~their  restless 
life— their  tournaments,  duels*  and  other  mockeries  of 
war. 

Another  species  of  fictitious  writing  sprung  up  also 
in  Spain,  under  the  name  of  the  pastoral  romance. 
George  de  Montemayor,  a  nan  of  great  talents,  first 
gave  vogue  to  this  kind  of  writing  or  his  Diana,  a 
work  which  was  long  most  extensively  popular,  and 
from  an  episode  in  which,  Shakespeare  has  taken  the 
story  of  me  Two  Gentlemen  of  Verona.  Cervantes 
)augb*d  at  the  absurdities  of  Montemayor's  disciples ; 
bet  his  own  first  romance,  the  Galatea,  was  after  all  a 

C eduction  of  the  very  same  school.  The  wearisome 
ignore  ef  the  Arcadian  existence  depicted  in  the 
works  of  this  brood,  their  piping  sentimental  shepherds, 
and  crook-bearing  heroines!  their  Jade  and  unmanly 
tone,  were  radical  end  ineradicable  absurdities,  and 
not  even  the  names  of  Montemayor,  Cervantes,  and 
our  own  Sir  Philip  Sidney,  have  been  able  to  keep 
their  productions  ef  this  class  from  total  neglect-- all 
but  total  oblivion. 

We  may  dispatch  in  as  few  words  the  heroic  ro- 
mance as  it  was  called  of  the  seventeenth  century. 
This  was  begun  by  Honore  D'Urfe,  a  fantastic  cha- 
racter, who  wished  to  shadow  out  some' adventures  of 
his  own  family  under  a  stately  disguise  of  remote 
manners.  He  was  much  obliged  to  the  unreadable 
love  romances  of  the  later  Greeks,  but  on  the  whole 
bis  colouring  is  the  reflection  of  the  romance  of  chi- 
valry. He  was  followed  by  Madame  Scuderi  and  other 
writers  of  considerable  talent,  who  in  vain  endeavoured 
to  give  Kfe  to  n  species  of  composition  radically  ab- 
surd. Nevertheless  the  melancholy  metaphysics  of 
this  school  of  amorous  fiction,  its  ridiculously  over- 
itrsined  sentimentality,  its  pompous  affectations  of  all 
torts,  foetid  favour  for  a  time ;  the  enormous  folios  in 
which  these  follies  were  embodied,  continued  to  infest 
the  taste  of  the  reading  pubKc  until  the  nature  and 
sense  of  the  modern  novel  appeared,  and  gave  them 
the  coup-de-grace. 

But  before  we  enter  upon  the  consideration  of  the 
existing  literature  of  romance,"  we  must  say  a  few 
words  in  regard  to  some  other  elements  which  were 
mingled  in  its  original  formation  with  the  genera)  form 
(however  improved  and  refined)  and  with  not  a  little 
slso  of  the  spirit  of  the  genuine  old  European  romance. 
AU  down  through  the  ages  in  which  those  old  ro- 
mances were  composed  and  admired,  there  was  another 
tad  a  totally  distinct  species  of  fictitious  narrative  in 
which  our  ancestors  found  sources  of  amusement  and 
delight,  generally  speaking,  of  a  lighter  and  more 
ttMMc  character.    It  is  not  easy  to  say  what  were  ori- 
ginally the  precise  limits  of  the  proper  Roman,  the 
jfcWtca,  and  the  lot.    By  many  critics  of  great  name  it 
k  (apposed  that  lot  was  originally  the  name  given  to 
compositions  in  verse  borrowed  by  the  Romans  from 
tta  people  of  Bretagne— in  .other  words,  of  Celtic  ori- 
gin; and  they  go  on  to  state  their  opinion  that  the 


proper  Roman  differed  from  the  Fabliau  only  in  being  Romance. 
of  greater  length,  and  turning  on  incidents  of  a  more  "  »  ~ 
serious  cast.  We  have  no  room  for  discussing  these 
controversies  here,  but  it  is  certain  that  the  Norman 
Trouveurs  had  a  body  of  light  ludicrous  poetry  from  a 
very  early  period,  and  that,  whatever  hands  the  fic- 
tions  of  this  class  may  have  passed  through,  they  may 
in  far  the  greatest  proportion  be  traced  to  an  oriental 
original.  The  collection  of  tales  by  Petrus  Alphonsus, 
the  collection  entitled  Gesta  Romanorum,  the  famous 
legend  of  the  Seven  Wise  Masters,  were  obviously  a- 
mong  the  readiest  and  most  used  sources  whence  the 
trouveurs  took  their  materials,  and  a  very  great  part 
of  these  materials  has  been  already  traced  to  the 
ancient  literature  of  Persia,  and  the  yet  more  ancient 
literature  of  India. 

The  corresponding  class  of  men  in  southern  France,  Boccaccio, 
the  troubadours,  produced  but  few  fabliaux  ;  they  be-  **• 
took  themselves  almost  exclusively  to  the  poetry  of 
sentimental  and  metaphysical  lpve.  Each  of  these 
classes  of  poets  have  produced  a  powerful  influence  on 
European  literature,  but  their  influence  has  not  been 
equally  acknowledged  by  those  indebted  to  them* 
Petrarch  and  Dante  gloried,  in  confessing  their  obliga- 
tions to  the  troubadour  poets  of  Languedoc  and  Pro- 
vence ;  but  Boccaccio  and  his  followers,  the  classical 
novelists  of  Italy,  have  preserved  silence  as  to  their 
not  inferior  obligations  to  the  fictions  of  the  trouveurs* 
The  apologues,  merry  tales,  satirical  anecdotes,  witty 
turns,  comic  satires,  and  ludicrous  love-stories  of  the 
Fabliaux,  were  transformed  into  the  elegant  novclli  of 
the  old  Florentines.  From  them  they  passed  into 
European  literature  at  large,  under  a  shape  of  refine* 
ment  which  secured  them  lasting  popularity  ;  and,  in 
a  word,  it  is  not  quite  easy  to  say  whether  the  drama 
and  romance  of  Spain  and  of  England  be  more  in* 
debted  to  the  Italian  novelists  for  humorous  inci- 
dents, or  to  the  old  romance  of  the  middle  ages  for 
elements  of  a  higher  description. 

Cervantes  was  the  great  genius  for  whom  it  was  re-  Cervantes. 
served  to  mould  out  of  the  admixture  of  these  various 
elements  of  fiction,  that  species  of  composition,  the 
possession  of  which  may  be  said  to  form  one  of  the 
chief  distinctions  of  modern  literature  in  general  as 
compared  with  the  literature  of  classical  antiquity. 
He  tried  them  separately  ere  he  hit  upon  the  happy 
idea  which  has  immortalized  him.  He  imitated  the 
tales  of  Boccaccio  and  the  Diana  of  Montemayor,  and 
he  at  one  time  certainly  had  entertained  thoughts  of 
writing  a  serious  imitation  of  Amadis.*  But  Don 
Quixote  was  the  felicitous  conception  destined  to  form 
a  new  era  in  European  letters. 

The  Spaniards  had,  before  this  work  appeared,  di- 
vided their  favour  between  the  brood  of  Amadis  on 
the  one  hsnd,  and  on  the  other  comic  satirical  tales, 
formed  no  doubt  from  the  Italian  novels,  but  composed 
at  greater  length,  turning  almost  exclusively  on  the 
tricks  of  cheats,  sharpers,  and  vagrants— the  tales  of 
what  they  called  the  gusto  piscaresco—of  which  Laza- 
rillo  de  Tonnes,  and  Guzman  D'Alfarache  are  the 
best,  and  the  best  known.  In  these  works  the  base 
side  of  nature  was  caricatured  as  exclusively  as  the 
lofty  one  was  exaggerated  in  the  proper  romances. 
Cervantes  conceived  a  plan  by  which  he  was  enabled 
to  unite  all  the  best  elements  of  both,  and  to  give  both 
the  benefit  of  being  illustrated  by  the  power  of  con- 


*  Thfr  U  certainly  the  fact,  if  the  Canon  of  Toledo  in  Don  Quixote  be  intended,  as  few  can  doubt  he  is,  to  speak  the  critical  sentiments 
*&mnusaiai«U; 
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trast.  How  far  he  was  himself  aware  of  the  extent  to 
which  he  was  about  to  change  the  whole  face  of  ro- 
mantic literature,  it  is  hard  to  say,  for  no.gveat  man 
was  more  modest  than  hf »  not  even  his  contemporary 
Shakespeare.  The  result,  however,  i*,  that  we  have  a 
species  of  literature  which  the  world  had  never  had 
before,  and  which  appears  to  have  a  fair  chance  of  ul- 
timately holding  a  rank  not  inferior  to  that  of  the 
drama'  itself— the  prose  epic  of  actual  life— a  form  of 
Composition  which  opens  the  widest  field  imaginative 
genius  has  ever  been  engaged  upon;  "which  admits  the 
use  of  materials  of  at  least  as  diverse  character,  and  is 
capable  of  rewarding  the  exertions  of  talents  at  least 
as  various  as  the  stage ;  and  which  permits  manners, 
feelings,  characters,  incidents, — above  all,  the  deve- 
lopment of  individual  natures,  and  the  picturesque  of 
manners,— -to  be  represented  in  a  style  infinitely  more 
full,  satisfactory,  and  complete,  than  any  other  mode 
of  composition  with  which  the  world  has  ever  been 
acquainted. 

It  would  be  ridiculous  to  enter  into  a  particular  de- 
scription of  a  work  so  perfectly  known  to  all  who  read 
any  thing,  as  this  ;  we  shall  only  observe,  Jirst,  that  it 
is  a  total  mistake  to  suppose  that  Cervantes  intended 
to  attack  the  spirit  of  heroism ;  on  the  contrary,  in 
Don  Quixote  himself,  he  is  careful  to  make  us  revere 
the  high  feelings  of  the  Castilian  gentleman,  even 
while  we  are  smiling  at  the  extravagancies  of  the 
madman.  It  is  equally  wrong  to  suppose  that  he  at- 
tacked the  real  old  stately  romance  of  the  middle  ages : 
on  the  contrary,  he  had  at  one  time  an  intention  to 
write  a  solemn  romance  of  that  sort  himself;  and 
throughout  all  his  books  we  have  distinct  laudations  of 
Amadis  and  Palmerin,  and  the  truly  excellent  romances. 
He  caricatured  indeed  some  of  the  incidents  of  the  ori. 
ginal  Amadis,  because  they  were  universally  familiar 
to  his  readers,  but  his  true  object  (and  he  himself  says 
ao  in  his  preface)  was  to  put  down  the  taste  for  the 
bad  imitations  of  Amadis  with  which  Spain  was  at 
that  time  actually  deluged.  His  happy  genius  ren- 
dered him  incapable  of  executing  this  without  doing 
things  infinitely  better.  He  could  not  ridicule  those 
trashy  romances,  without  producing  a  true  romance 
himself— a  romance  in  which  the  ludicrous  and  the 
pathetic,  the  .satirical  and  the  poetical,  the  fulness  of 
narrative,  and  the  clearness  and  terseness  of  dramatic 
composition,  were  all  for  the  first  time  blended  together, 
■—each  element  gaining  life  and  beauty  from  the  con- 
trasts under  which  it  is  surveyed. 

This  masterpiece  has  been  imitated  in  the  most  close 
and  direct  manner  by  many,  and  some  of  these  works 
&o  composed,  with  the  avowed  purpose  of  laughing 
down  particular  absurdities  in  the  same  way  in  which 
Cervantes  had  exploded  the  romances  of  knight  erran- 
try, are  by  no  means  destitute  of  merit  and  interest.. 
The  English  Spiritual  Quixote,  in  which,  the  enthusi- 
asm and  folly,  of  the  first  itinerant  Methodist  preachers 
was  attacked ;  the  Sylvio  de  Rosalva  of  Wieland,  dU 
rected  against  the  mania  for  Fairy  Tales  which  pre- 
vailed in  those  days  in  Germany ;  The  Heroine,  a  laugh- 
able satire  upon  modern  novel  readers,  by  the  late  Air. 
Barrett ;  and  a  crowd  of  other  works  of  the  same  order 
might  be  mentioned.  By  far  the  ablest  and  best  of  them 
all,  however,  is  scarcely  known  in  this  country  even  by 
name — the  Don  Gerundio  of  the  Spanish  Jesuit  Ysla,  a 
work  written  with  the  view  of  ridiculing  the  various 
tricks  of  the  Mendicant  Friars,  who  still  infest  every 
quarter  of  the  Peninsula.  The  author  being  a  man  of 
true  genius,  has  done  much  more  than  his  plan  might 


seem  to  suggest— so- much  that  in  its  owir  country  the  la 
Don  Gerundio  baa  come  to  be  generally  talked  of  as  the  ^ 
Quixote  of  Letters.  p* 

But  the  influence  of  Cervantes  has  extended  very  far  ^ j 
beyond  aH  this.  He  had  set  the  example  of  represent.  ~J 
ing  men  and  manners  in  a  totally  new  style—*  style 
not  essentially  less  captivating  than  that  of"  the  dram, 
and  admitting  of  a  fulness  of  detail  and  execution  far 
beyond  the  limits  of  works  intended  for  stage-repre. 
sentation.  His  work,  though  designed  for  a  main 
comic  purpose,  contains,  within  itself,  abundant  specU 
mens  of  serious  eloquence,  and  profound  pathos,  and, 
written  to  ridicule  one  kind  of  romance,  overflows  with- 
every  element  of  romantic  intereat,  the  loftiness  often, 
timent,  and  the  picturesque  of  nature.  In  a  word,  it 
may  be  doubted  whether  any  one  specimen  of  fictiuoos 
narrative  in  prose,  has  since  that  time  commanded  ret) 
lasting  success  in  any  European  country,  the  author  of 
which  has  not  been  in  a  high  degree  indebted  to  the 
Cervantic  model.  The  whole  race  of  oar  modem  noTti 
and  romance  writers  are  his  imitators*  in  the  just  bat 
liberal  sense  of  that  term.  He  has  taught  every  thin; 
to  those  whose  genius  was  exclusively  comic ;  and  ts 
those  whose  turn  of  mind  and  purpose  of  writing  are 
the  most  opposed  to  the  comic— to  the  most  ardent 
lovers  of  the  tragic,  the  marvellous,  the  sentimental,, 
the  passionate,  he  still  continues  to  teach  the  great  lej. 
son  of  controlling, the  extravagances  of  enthusiasm. 
It  was  he  who  revealed  the  secret  of  throwing  an  air 
of  truth  and  reality  even  over  the  wildest  dreams  of 
imagination. 

It  is  true  that  Xenophon,  in  his  Cyropsedia,  set  the ^ 
first  example  of  attempting  to  attain  a  particular  phi- 
losophical purpose  through  the  means  of  narrating  the 
life  of  a  particular  individual.  But,  to  say  nothing  of 
the  important  circumstance  that  after  all  Cyrus  was  a 
real  personage,  and  that  we  do  not  know  how  much, 
or  how  little,  of  Xenophon's  materials  falls  within  the 
proper  limits  of  fiction,  the  taraeneas  and  total  want  of 
dramatic  power  of  his  work  are  too  obvious  to  be  de- 
nied by  any  one.  He  was  not  a  man  of  sufficient  ge- 
nius to  do  a  thing  that  had  not  been  done  before,  to- 
well  as  to  make  that  often  be  done  again.  It  is 
doubtful  whether  Cervantes  knew  Xenophon  at  all 
It  is  certain  that  if  the  elegant  Greek  modelled  a  cold- 
ly pleasing  statue,  he  was  the  true  Prometheus  who 
breathed  the  breath  of  life  into  it. 

The  truth  is,  that  refined  as  the  arts  of  Greece  were,  ^fH 
the  Greek  nation  was  never  in  such  a  atate  of  refine-*'**1 
ment  as  to  admit  of  this  kind  of  composition  becoming  Btf3 
an   effectual  instrument  of   delight  and  instruction 
among  them.     The  drama  was  their  romance.    Their 
imagination  was  more  lively  than  their,  curiosity  wis 
profound,  and  they  preferred  the  visible  representation 
of  a  part  to  the  complete  exposition  of  a  whole.    la  * 
word,  they  were  not  a  reading  population ;  and  we  nuM 
it  to  be  equally  clear,  that  a  species  of  composition,  soch. 
as,  the  modern  fictitious  narrative  of  Europe,  could 
never  have  become  extensively  popular  among  any 

{>eople,  unless  reading  bad  come  to  be  most  extensive* 
y  the  amusement  of  that  people;,  in  other  words,  we 
consider  this  species  of  Literature  as  incapable  of  exiting; 
unless  among  nations  far  more  thoroughly  educated  sou1 
refined  than  any  of  the  nations  of  classical  antiquity  could 
have  been.  "  The  drama,"  says  Goethe,  in  his  Wdhtim 
Meister,  "  has  characters  and.  deeds— the  field  of  ro- 
mance is  incident,  feeling,  and  manners."  The  Greeki 
were  (when  their  literature  flourished)  a  young  peo- 
ple ;  they  were  almost  ignorant  of  peace;  their  prop* 
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Heroic  poetry  was  so  unrivalled  m  excellence,— and  its  native  literature  bas  been  die  literature  of  romance,  Romance, 
leroes  were,  comparatively  speaking,  so  near  to  them;  not  of  the  drama.  What  are  all  their  comedies  subse-  '-•"Y"— ", 
md  their  drama  was  so  admirably  calculated  to  satisfy  qnent  to  Moliere,  compared  with  a  single  volume  of  Le 
ill  the  wishes  of  a  clever  people,  who,  as  a  people.  Sage  ?  What  literature  has  exerted  that  sort  of  influ- 
wuld  not  read;— ^hat  it  is  any  thing  but  wonderful  they  ence  over  them  which  the  Greek  drama  did  over  the 
should  have  left  at  least  one  great  department  of  iraa-  old  Greeks  ?— Not  their  drama  certainly— but  their 
rinative  literature  to  be  opened  and  cultivated  by  the  exquisite  romances.  Rousseau's  Emilias,  Voltaire's 
noderns.  Their  domestic  manners,  moreover,  were  Candide,  Madame  de  Stael s  Delphtne  and  Corinne-- 
dways  barbarous— the  hearth  had  with  them  but  a  what  plays  of  the  last  century  can  they  compare  as  to 
sarrow  circle.— What  wonder  that  they  should  have  real  influence  with  such  works  as  these  ?  Germany 
:lung  exclusively  to  the  literature  of  character  and  of  is  the  only  other  country  worth  mentioning.  Her  mo- 
iction,  as  contradistinguished  from  that  of  sentiment  dern  imaginative  literature,  however,  is  essentially  110- 
md  feeling?  Lastly,  they  knew  no  manners  but  their  thing  but  an  imitation  of  the  literature  of  England,  of 
»wn,  therefore,  they  did  not  understand  their  own  recent  growth  too,  and  grown  among  a  nation  highly 
nanners.  Upon  what  other  principle  can  we  account  refined  and  educated  ere  it  began  to  appear  among 
for  the  real  ignorance  of  their  domestic  life,  under  them.  Their  stage,  in  particular,  is  a  mere  child  of 
which,  with  so  much  of  their  beautiful  literature  before  ours,  and  so  is  their  romance.  In  spite  of  all  the  ex. 
us,  we  unquestionably  feel  ourselves  to  be  left,  unless  ertions  of  courts  and  patrons,  what  has  been  the  fate  of 
upon  the  very  same  principle  which  we  have  mention*  these  ?  .  Have  not  Werther  and  William  Meister  pro- 
ed  as  accounting  for  their  having  no  literature  of  the  duced  ten  times  more  effect  in  Germany,  than  the  dra- 
kind  we  are  now  discussing ;  none,  at  least,  that  can  be  matic  works  of  Goethe  ?— -excepting,  perhaps,  the  Fans- 
talked  of  as  worthy  of  their  genius— none  that  has,  in  tus,  which  is  a  dramatic  poem,  not  a  drama.  And  is  not* 
point  of  fact,  been  found  worthy  or  capable  of  com-  the  only  tragedy  of  Schiller's  that  sen  be  said  to  sus- 
aunding  our  elsewhere  willing  imitation  ? .  tain  his  fame  in  the  altitude  for  which  his  genius  was- 
It  does  not,  we  must  confess,  appear  to  us,  that  this  born-— his  Wallenstein— is  not  that  tragedy  a  complete 
matter  has  ever,  in  any  of  its  really  essential  points,  romance,  thrown  merely  into  a  dramatic  form  ?  A 
obtained  any  thing  like  the  attention  to  which  it  is  en-  tragedy  in  three  long  plays;  a  complete  history,  in  the 
titled.  Above  all,  it  does  not  appear  to  us,  that  the  form  of  scenes  !  The  drama  has  been  found  incapable- 
philosophical  criticism  of  modern  Europe  has  been  in  of  contending  in  the  great  race  of  influence  with  the 
any  effectual  manner  directed  to  the  consideration  of  a  romance.  The  latter  species  of  composition  has  almost 
fact,  which  one  might  have  supposed  to  be  of  a  nature  supplanted  the  former,  even  among  the  nations  richest 
sufficiently  distinct  and  obvious,  as  well  as  important—  in  them  both.  And  why  ?  It  is  a  species  of  litera- 
the  fact,  namely,  that  to  all  intents  and  purposes  the  ture,  the  peculiar  growth  of  the  modern  mind,  and  pe* 
literature  of  romance  has  Bupplanted,  in  modern  Eu-  culiarly  calculated  to  keep  pace  with  that  mind*  by 
rope,  the  literature   of  the  drama.     Lope  de  Vega  turns  leading  and  led,  reflected  and  reflecting. 

was  the  contemporary  of  Cervantes;  and  Calderon  The  very  popularity  of  this  new  literature  will  form  Modern 

flourished  immediately  after  hkn.    Lope  was  a  greater  the  best  of  all  apologies  for  not  detaining  our  readers  romao* 

man  in  his  own  day  than  Cervantes,  and  Calderon  was  with  much  farther  disquisition  upon  it  here.     What  literature. 

as  gveat  a  one  in  his:    but  what  are  their  plays  to  readers  are  not  as  well  acquainted  as  we  can  be  with 

Spain  now  ?  What  have  they  been  to  Spain,  compared  Le  Sage,  Rousseau,  Mariveaux,  Marmontel,  De  Stael, 

with  the  author  of  Don  Quixote  ?  What  characters  of  De  Foe.  Richardson,  Fielding,  Smollett,  Sterne,  Gold- 

theirs  are  known  at  all,  when  compared  with  his?  Are  smith,  Radcliffe,  &c  at  least  with  those  works  of  theirs 

their  books,  or  have  they  been,  like  his,  the  staple  which  deserve  to  be  placed  in  the  first  class  of  romantic. 

food  of  the  Spanish   mind?      It  is   absolutely  im-  literature? 

possible  that  if  they  had  been  so,  they  should  have  The  first  thing  that  must  strike  every  one,  consider- Its  compre- 

remained  so  completely  unknown  out  of  Spain  as  ing  the  matter  in  a  broad  light,  is  the  extraordinary  tensive 

they  have  done.    Looking  to  England,  again,  Shake-  range  which  this  species  of  literature  opens  for  the  ex-  chaiactcr' 

ipeare  was  exactly  contemporary  with  Cervantes ;  he  ertion  of  talent.     What  beings  can  we  conceive  off  as 

alone  created  the  drama  of  England-— did  not  that  more  diametrically  opposed  to  each  other  than  almost 

drama  also  (to ,all  serious  intents  and  purposes,)  termi-  any  two  that  could  be  selected  even  from  the  small 

oate  with  him  ?  Is  it  not  the  fact  that  the  genius  exerted  number  of  names  we  have  just  been  repeating  ?    What. 

on  our  drama,  subsequent  to  his  time,  is  totally  un-  is  that  peculiar  vein  of  thought,  what  is  that  variety  of 

worthy  of  being  named  in  the  same  day  with  the  ge-  passion,  what  is  that  field  of  manners,  what  that  sphere. 

nhia  exerted  on  our  romance,,  since  the  masterpiece  of  of  philosophical  purpose,  what  that  satire,  what  that 

Cervantes  waa  made  known  amongst  us?     Is  it  not  sentiment,  that  may  not  find- its  easy  and  adequate  re* 

the  fact,  that  but  few  even,  of  Shakespeare's  plays  are  in  presentation  within  this  earth-wide  walk  ?. 

possession  of  the  British  stage?     Is  it  not  the  fact.  Perhaps  the  very  greatest  charm  of  this  form  of  com- 

that  the  stage  has  ceased  to  be  to  any  extent  worth  position,  is  the  facility  with  which  it  permits  the  most. 

mentioning  an   entertainment   of  the    more    refined  various  elements  of  interest  to  be  blended  and  inter* 

classes  of  British  society  ?     Is  it  not  the  feet,  that  fused  together  within  one  work ;  and  perhaps  the  very 

Shakespeare  is  studied. and  enjoyed  by  us  huhe  closet?  best  of  its  productions  are  those,  in  which  the  greatest 

—Is  it  not  a  fact,  that  Lear  and  Macbeth  are  read  variety  of  these  elements  are  found  in  combination.. its  variety. 

tather  than  seen  ?— In  France  the  play-house  is  more  The  very  first  romance  writers  have  indeed  been  men 

popular  than  with  us— the  French  are  a  more  frivo*  of  that  highest  order  of  intellect,  which  excludes  the 

bus  people  than  we  ;  and  are  more  easy  to  lie  pleased  notion  of  the  possessor  being,  distinguished  by.  the 

**  to  amusements.    But  what  has  been  the  case  as  to  greatness  of  one  class  of  his  powers  alone*.   The  very. 

*he  real  talent  of  France?    What  has  been  the  course  greatest  have  been  both  wise  men  and  wits,  both  poet* 

of  her  literature?.    Their  drama  has  certainly  made  no  and  orators,  both  humorists  and  satirists,  great  both 

Propess  since  the  time  of  Louis  XLY.— their  imagU  in  the  conception  and  development  of  character,  great 
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Jtanance,  in  dialogue,  in-  narrative,  and  in  reflection.  The  great* 
w*y-**^  gst  of  them,  however,  have  as  certainly  exerted  these 
variety  of  powers,  under  the  guidance  of  some  one 
leading  aim  and  purpose.  The  free  and  unfettered 
character  of  the  form  of  composition,  has,  in  other 
words,  allowed  and  encouraged  each  individual  mind 
to  stamp  upon  it  the  broad  and  indelible  traces  of  its 
own  favourite  energies.  Here  genius  paints  full  lengths 
of  itself,  as  well  as  of  its  creations.  Who  does  not  feel 
as  if  the  elegant  wit  of  Fielding,  the  irresistible  hu- 
mour and  sarcasm  of  Smollett,  the  precise  hair-pencil 
description  of  Richardson,  the  capricious  flights  of 
Sterne, the  sharp  and  all  but  demoniacal  satire  of  Le  Sage, 
the  profound  pathos  of  Goethe,  the  easy  gentlemanlike 
humour  (to  mention -nothing  else  at  present),  of  the  au- 
thor of  Waverley— who  does  not  feel  as  if  these  had 
been  the  most  distinguishing  elements  of  the  fireside 
conversation  of  some  of  his  own  most  intimate  asso- 
ciates ? 
Its  real  and  *  ^°  mo^e  of  composition  was  ever  invented,  in  which 
distinctive  it  is  so  easy  to  lay  bare  the  inmost  mysteries  of  the  na- 
cxcellence.  Uire  of  man  ;  and  for  that  reason,  the  nature  of  man 
becoming  the  favourite  object  of  attention  exactly  in 
proportion  as  civilisation  is  extended,  we  have  no  hesi- 
tation in  expressing  our  opinion,  that  this  branch  of 
imaginative  literature  has  the  fairest  prospect  of  con* 
tinning  to  be,  as  it  unquestionably  has  been  during  the 
last  century,  the  most  popular  and  successful  of  all. 

A  distinguished  contemporary,  (alluded  to  at  the  be- 
ginning of  this  paper)  seems  to  consider  the  novel  and 
the  romance  as  forming  two  essentially  distinct  classes 
of  modern  literature,  drawing  his  distinction  from  the 
presence  or  absence  of  the  marvellous.  We  have  al- 
ready ventured  to  express  our  dissent  from  this  view  of 
the  matter;  but  it  may  be  proper  to  say  a  few  words 
more  on  the  subject  ere  we  close  our  article. 

To  us,  then,  it  seems  that,  from  the  date  of  Cervantes' 
masterpiece,  the  mere  marvellous  has  ceased  to  form 
the  essential  merit,  and  therefore  we  cannot  consider  it 
as  forming  the  essential  distinction,  of  any  successful 
class  of  fictitious  narrative.  From  that  time  actual  na- 
ture was  and  is  imperatively  demanded  from  every  one, 
who  hopes  to  fix  attention  on  his  .compositions  in  this 
great  department  of  literature ;  and  we  venture  to 
doubt,  whether  even  the  highest  genius  could  now  give 
any  thing  more  than  a  mere  ephemeral  popularity  to 
any  lengthened  work  of  fiction,  in  which  possibi- 
lity should  be  absolutely  set  at  naught,  for  any  pur- 
pose other  than  a  merely  satirical  one.  Gulliver  is  the 
only  work  of  first-rate  genius  of  last  century,  the  sub- 
stratum of  which  is  an  actual  impossibility  ;  and  even 
there  we  have  only  to  grant  one  postulate  (a  startling 
one  we  admit)  at  the  outset,  and  from  that  moment  we 
are  reading  an  admirable  narrative  of  actual  nature. 
The  day  of  the  castle  of  Otranto,  and  of  all  similar 
works,  is  but  a  short  one,  and  moreover,  such  works 
are,  even  in  their  own  day,  admired  only  as  elegant  mo- 
dernizations of  the  genuine  old  romance  of  the  middle 
ages.  They  have  nothing  to  do  with  that  literature 
which  derives  its  power  and  its  charm  from  its  express- 
ing the  movements  of  living  mind,  and  die  picturesque 
of  real  manners. 

It  would  be  totally  ridiculous  to  deny  that  the  mar- 
vellous, (even  taking  the  term  fn  its  strictest  sense,) 
has  ceased  to  be  a  great  element  of  interest.  Super- 
stition is  not  yet  eradicated  from  the  human  mind : 
fear  and  terror  never  will  be  so.  Schiller,  in  his  Ghost- 
seer,  Radclifle  jo  her  admirable  works,  Godwin  in  his 
Si.  Leg*,  and  some  others,  have  produced  a  powerful 
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effect  by  their  use  of  supernatural  machinery ;  but  h 
how  ?  only  by  presupposing,  as  Swift  did  in  Gtt  *i 
liver,  the  possibility  of  one  or  two  absurdities,  and 
then  proceeding  to  write  a  narrative,  it  is  no  matter 
whether  one  calls  it  a  romance  or  a  novel,  of  whit 
might  have  occurred— .these  preliminaries  being  grain. 
ed.  The  whole  charm  with  them  liea  in  toe  super, 
structure  of  actual  feeling  and  manners*  In  the  old 
romance  the  marvellous  stood  per  #e  the  grand  baobk 
of  a  young  and  unthinking  age,  totally  and  ?«bctl)r 
distinct  from  the  worthy  delight  of  a  highly  refined, 
a  profoundly  curious,  and  a  profoundly  reflective  state 
of  society. 

This  literature  is  the  reflection  of  actual  life— that  »J^ 
its  essential  character  and  its  peculiar  merit.  Difcrajt" 
authors  will  of  course  tinge  their  compositions  accord** 
mg  to  the  turn  of  their  own  minds  ;  a  Defoe  will  a). 
ways  describe  incidents  with  a  more  prosaic,  yet  a  mow 
satisfactory  fulness  than  a  Sterne  ;  a  Godwin  will  aU 
ways  sound  the  depths  of  passion  plummet  and  phun- 
met  below  the  reach  of  a  Fielding ;  a  Fielding  agm 
will  always  represent  more  of  the  bright  aide  of  trans* 
existence  than  a  Smollett,  and  a  Smollett  will  alwirc 
paint  mere  absurdities  more  strongly  than  a  Fielding; 
a  Rousseau  will  always  skim  the  surface  of  manners, 
and  plunge  into  the  world  of  sentiment  A  Cervantes 
alone,  or  an  Author  of  Waverley,  will  have  the  eomprr- 
hension  and  the  grasp  to  unite  in  his  picture,  all,  or 
nearly  all  the  elements  of  human  life  and  sources  of 
human  interest 

It  is  impossible  for  us  to  guess  to  what  purposes  this  h 
branch  of  literature  may  be  hereafter  converted.   OwjJ 
remark  we  may  hazard,  and  this  is,  that  at  the  extend  3 
manners  of  the  different  nations  of  Europe  as  nauoeVJ 
of  the  different  classes  of  society  as  classes  within  etch 
nation,  and  of  the  members  of  each  class  of  society 
within  itself,  are  daily  becoming  more  closely  assimi- 
lated, that  department  of  this  art  which  concerns  ittdf 
with  manners  chiefly,  must  of  necessity  be  the  first  ex- 
hausted.    You  may  teach  men  to  behave  like  eaca 
other,  but  you  never  can  teach  them  to  feel  and  to 
think  so ;  and  there  is  the  really  inexhaustible  province 

In  our  own  time,  no  doubt,  the  painting  of  ram  « 
planners  has  been  considered  as  forming  one  of  the*1 
principal  sources  of  attraction  in  the  most  popular 
works  of  this  kind  that  have  appeared.     We  attribute 
this  circumstance,  however,  to  mere  secondary  wxm, 
and  to  causes  which  are  not  likely  to  operate  again : 
and,  besides,  we  cannot  doubt  that  the  beat  and  nn*t 
lasting  charm  of  the  works  to  which  we  allude,  will 
be  fotmd  to  consist  in  elements  of  a  much  higher  or- 
der— in  the  universal  nature  of  character,  and  tbepn> 
found  feeling  for  truth  and  beauty  by  which  the  Au- 
thor of  Waverley  is  throughout  distinguished.    To  vj 
truth,  we  think  the  solemn,  formal,  and  elaborate  wijr 
in  which  even  that  unrivalled  writer  describes  Dee 
manners,  is  of  itself  a  sufficient  proof  that  the dsjtf 
such  description  is  near  its  close— tr^nr  «v  Xmrhru-  w 
admirable  antiquarian  knowledge  possessed  by  thai  au- 
thor, and  the  peculiar  circumstances  of  the  country  in 
which  he  was  born,  have,  in  short,  enabled  him  toopea 
and  to  adorn  a  field  on  which  we  do  not  apprehend  hi 
is  likely  to  have  any  very  successful  successors.  Bet 
there  are  two  higher  elements  irr  his  fame — his  Shake- 
spearian range  of  character,  and  his  happy  express* 
of  the  peculiar  spirit  and  tone  of  thought  and  sentiment 
impressed  on  the  character  of  his  own  age,  so  direcdy 
the  reverse  of  that  of  the  age  immediately  preceding;*** 
there  are  excellencies  in  which,  though  we  cannot  i0p» 

3 


ROM  383  R  O  M 

iose  it  likely  he  shall  ever  be  surpassed,  we  jet  see  no  whatever  varieties  of  thought  and  feeling  it  may  be  the  Romance. 

nlikeUhood  of  his  being  followed  with  steps  less  dia*  fortune  of  our  race  to  pass.    We  see  no  form  of  imagi- 

dvantageous.    Romance  may  always  continue  to  be  native  literature  which  appears  to  us  so  likely  to  keep 

be  mirror  of  that  i^uman  nature  which  is  inexbaueti-  pace  with  the  .daily  increasing  luxury,  and  yet  the 

>le,  and  depict  the  spirit  of  age  after  age,  throughout  daily  increasing  expansion  of  the  modern  mind. 


ROMAN  EMPIRE. 

The  early  history  of  Rome,  like  that  of  all  other  an-  An  alliance  between  the  Rutuli  and  Mezentius,  the    Roman 

:Ient  nations,  is  involved  in  mystery  and  fable.    When  king  of  the  Tyrrhenians,  again  forced .  JEneas  into  the    Empire. 

he  memory  of  distant  events  has  been  preserved  only  field.     The  hostile  armies  met  near  Lavinium,  and 

n  poetry,  it  is  difficult  to  separate  the  true  from  the  JEneas,  being  pressed  by  superior  numbers  to  the  banks 

ictitious  narrative  ;  and  this   difficulty  is  no  where  of  the  Numicus,  was  driven  into  the  river  and  drowned.  ~   A  f 

greater    than    in   the    early  history    of   Rome.      If  Having  concealed  his  body,  the  Trojans  pretended  that  jEneas.° 

he  poet,  however,  exaggerates  and  embellishes,  and  he  had  ascended  to  heaven ;  and  a  temple  was  erected 

ven  invents  new  circumstances, '  we  must  not  deny  to-  him  under  the  appellation  of  Jupiter  Indiges. 

he  whole  narrative  as  fictitious,  because  a  part  of  it  The  Trojan  warrior  was  succeeded  by  his  son  Asca- 

ias  existed  only  in  the  imagination  of  the  narrator.  In  nius,  or  Euryleon,  who  prudently  sought  to  terminate 

uch  a  case  the  probability  of  the  events  is  the  only  the  war  by  an  honourable  peace.    Mezentius,  how- 

est  which  we  can  obtain  of  their  truth ;  and  even  if  ever,  having  demanded  too  high  a  tribute,  the  Latins 

he  poet  has  been  careful  to  stamp  this  character  upon  resolved  to  try  the  contingencies  of  war.     The  flower 

lis  own  creations,  we  cannot  err  much  in  adopting  the  of  the  Tyrrhenian  army  lay  entrenched  at  the  very 

eading  outlines  of  his  story.  gates  of  Lavinium,  and  was  placed  under  the  command 

When  iEneas  was  driven  from  his  native  land  by  the  of  Lausus,  the  son  of  Mezentius.  The  Trojans,  accus- 
ock  of  Troy,  he  landed  in  Italy  after  a  variety  of  wan-  tomed  to  this  species  of  warfare,  made  a  valorous  sally 
lerings  and  misfortunes.*  He  first  disembarked  at  Cape  against  the  besiegers,  and  having  forced  the  entrench- 
Vlinerva,  in  Japygia,  and  afterwards  sailed  toDrepanura,  ments  under  Lausus,  drove  him  to  the  main  body, 
n  Sicily,  where  a  Trojan  colony  had  already  established  which  was  posted  in  the  plain.  The  terror  which  tvas 
tself  under  Elymus,  and  JEgystua.  Either  from  necessity  thus  struck  into  the  confederated  army,  incited  the 
»  choice,  or  perhaps  partly  from  both,  he  left  behind  Latins  to  pursue  their  advantages,  by  driving  the  enemy 
bim  at  Drepanum  several  of  his  followers,  and  pursu-  into  the  fastnesses  of  the  neighbouring  mountains.  In 
ing  his  course  over  the  Tyrrhenian  Sea,  he  landed  in  this  pursuit  Lausus  fell,  and  Mezentius,  disheartened 
Italy  near  a  cape,  to  which  he  gave  the  name  of  his  by  the  loss  of  his  favourite  son>  sued  for  peace,  and 
faithful  pilot  Palinurus,  who  terminated  his  life  and  yielded  to  the  principal  condition  of  the  Latins,  that 
his  duties  at  the  same  interesting  moment.  From  hence  the  Tiber  should  henceforth  be  the  boundary  between 
iEneas  continued  his  examination  of  the  Italian  coast,  the  Latin  and  the  Tyrrhenian  territories, 
till  he  reached  the  territory  of  Latium,  situated  on  the  Lavinia,  who  was  with  child  at  the  death  of  JEneas, 
east  side  of  the  Tiber,  and  now  forming  a  part  of  the  began  to  entertain  an  unreasonable  dread  of  Ascanius  ; 
Campagna  di  Roma.  The  capital  of  this  territory  was  and  retiring  to  the  woods,  was  delivered  of  a  son,  who 
called  Laurentium.  It  was  subject  to  Latinus,  who  was  received  the  name  of  ^Eneas  Sylvius.  As  soon  as  As- 
then  engaged  in  a  war  with  the  Rutuli,  and  who  on  canius  became  acquainted  with  the  retreat  of  Lavinia, 
that  account  gave  a  warmer  reception  to  the  helpless  and  the  cause  of  her  alarm,  he  treated  her  with  the 
strangers,  and  speedily  secured  their  friendship  by  a  greatest  gentleness,  and  prevailed  upon  her  to  return 
liberal  alliance.    The  character  of  jEneas  and  of  his  to  Lavinium  with  her  child. 

followers  seem  to  have  inspired  the  Latins  with  the  As  iEneas  Sylvius  was  the  undoubted  heir  to  the  Alba 

highest  confidence.     Latinus  gave  iEneas  his  daughter  throne  of  Latium,  Ascanius  cheerfully  resigned  the  l*>nga 

Lavinia  in  marriage ;  and  the  rest  of  the  Trojans  formed  sovereignty,  and  built  for  himself  the  town  of  Alba!!0™  ^'^ 

matrimonial  alliances  with  Latin  families.  Longa,  where  he  died  after  a  reign  of  thirty-eight  ~   lh  of 

These  events,  however,  while  they  united  the  houses  years,  of  which  he  had  spent  twelve  in  his  new  city.     Ascanius. 

of  Latinus  and  of  iEneaa  in  the  closest  bonds  of  friend-  Ascanius  left  behind  him  an  only  son  Julius,  the 

ship,  gave  rise  to  a  formidable  attempt  against  Latium.  undoubted  sovereign  of  Alba  Longa,     To  prevent  the 

Turnus,  a  relation  of  the  queen,  and  who  had  been  risks  of  a  divided  kingdom,  the  Latins  agreed  to  unite 

brought  up  in  the  family  of  Latinus,  had  conceived  an  both  these  states  under  the  political  sovereignty  of  Syl- 

early  attachment  to  Lavinia.     Enraged  and  mortified  vius,  and  to  confer  upon  Julius  the  sovereign  authority 

that  a  stranger  should  possess  that  being  on  whom  he  in  religious  affairs. 

had  placed  nis  happiness,  he  joined  the  arms  of  the  After  the  death  of  Sylvius,  who  reigned  29  years,  his 

Hutuli ;  and  in  the  first  battle  which  took  place  both  son  JEneas  Sylvius  governed  Latium  fpr  31  years;  La- 

Tunros  and  Latinus  fell.  tinus  Sylvius  for  51  years  ;  Alba  39  ;'  Capetus  or  Atys 

Raving  thus  come  into  the  peaceful  possession  of  26;  Capis  28;  Capetus  13;  Tiberinus  (who  gave  his 

the  throne,  JEneas  united  the  religion  of  Troy  with  name  to  the  Tiber  where  he  was  drowned)  41  years ; 

that  of  Latium.    He  introduced  the  worship  of  Vesta,  and  AUadius  J9.     His  successor  Aventinus  left  his 

and  it  was  probably  from  him  that  the  Latins  derived  name  to  the  Aventine  Hill,  where  he  was  buried ;  and 

^ifknowbdgeofJupiter4  and  many  other  of  the  Trojan  Procus,  who  reigned  after  him  for  23  years,  left  the 

deities*  throne  to  his  eldest  son  Numitor.    His  younger  bro- 

♦  See  JExsASy  .&x&u>,  Vol.  L  p»  16 ;  Anchisis,  Vol  II* ;  aod  Home*,  Vol.  XI.  r>  97. 
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Roman     ther  Amulius,  however,  murdered  JEgestus,  the  only  torn*  oFthe  Etruscans  required,  Romulus  yoked  an  ox  a 

Empire    son  of  Numitor ;  and,  in  order  to  secure  the  sovereignty,  and  a  cow  to  a  plough,  and  surrounded  Mount  P*la-  i 

^^Y"^  he  consecrated  Numitor's  daughter,  Rhea  Sylvia,  to  the  tine  with  a  square  outline,  to  form  the  wall  of  the  new  \J 

worship  of  Vesta,  and  to  the  virginity  which  that  office  city,  which  was  begun  on  the  21st  of  April,  tboot 

demanded.  the  year  753  before  Christ 

Rhea              While  the  unwilling  vestal  was  fetching  water  from  After  the  city  was  finished,  it  consisted  of  about  1000  U 

fylm.        a  neighbouring  spring,  she  was  ravished  by  a  person  in  houses  irregularly  arranged,  and  the  inhabitants  were^j 

a  military  dress ;  but  whether  the  ravisher  was  Mars,  principally  employed  in  the  cultivation  of  the  soil.  When :s 

Amulius,  or  some  lover  of  her  own,  she  was  carefully  they  were  thus  sheltered  from  the  weather,  their  first 

watched  by  Amulius  till  she  was  delivered  of  two  sons,  care  was  to  choose  their  form  of  government.  RomaJni 

An  assembly  of  the  people  condemned  Rbea  to  death,  was  unanimously  elected  king,  and  no  sooner  bid  he 

and  her  offspring  to  be  thrown  into  the  Tiber.     The  obtained  this  high  office,  than  he  devoted  himself  to 

.    sentence  upon  Rhea  was  changed  into  confinement;  the  formation  of  laws,  and  the  establishment  of  good 

Birth  of      nut  tne  innocent  children  were  launched  upon  the  Tiber  order  among  his  people.     Assuming  a  distinctive  bi- 

Romulus     in  a  wooden  trough.     Fortune  drove  their  frail  bark  bit  for  himself,  he  appointed  twelve  lictors  as  his  body  j 

andHemus.  upon  the  strand,  and  its  helpless  crew  were  saved  by  guard,  and  divided  his  subjects,  who  amounted  to 

the  king's  shepherd  Faustulus,  and  carefully  suckled  about  53,000,  into  curia?,  decu'rise,  patricians,  plebeian*, 

by  his  wife  Acca  Laurentia.  patrons,  clients,  &c.     He  established  a  senate  of  100 

At  the  age  proper  for  education,  Faustulus  sent  the  patricians ;  and  he  formed  a  guard  of  300  youth,  for  the 

boys  to  Gabii,  to  be  instructed  in  Greek  learning.    A  purpose  of  fighting  either  on  foot  or  on  horseback.  To 

superiority  of  mien  and  of  intellect  acquired  for  them  a  the  senate  he  gave  the  power  of  debating  and  resolv. 

superiority  among  the  other  shepherds ;  and  during  a  ing  upon  measures  proposed  by  the  king  ;  and  to  the 

quarrel  between  the  herdsmen  of  Numitor  and  Amulius,  people  he  gave  the  power  of  electing  magistrates,  enact, 

the  twins,  who  had  received  the  name  of  Romulus  and  mg  laws,  and  resolving  upon  any  war  which  might  be 

Remus,  took  the  part  of  the  latter.    The  herdsmen  of  proposed  by  the  king.    Of  the  religious  affairs  of  bis 

Numitor  seized  the  earliest  opportunity  of  revenging  kingdom  he  was  equally  careful,  electing  priests,  e*U- 

themselves  for  the  injury  which  had  been  done  to  their  blishing  festivals,  and  constructing  a  regular  system 

party.     They  surprised  Remus  at  the  festival  of  the  of  religion. 

Lupercalia,  and  carried  him  before  Numitor,  to  receive  The  scarcity  of  females  in  the  new  colony,  induced  ft 

the  punishment  which  he  was  thought  to  have  merited.  Romulus  to  resort  to  violence  for  recruiting  this  branch  ^ 

The  appearance  of  the  ydung  prisoner  inspired  Numitor  of  his  population.     By  the  advice  of  Numitor,  and  the  '^ 

with  a  deep  interest  in  his  fate.    He  inquired  into  his  consent  of  the  senate,  he  proclaimed  a  solemn  feast  and 

early  history,  and  he  quickly  perceived  in  the  myste-  public  games  in  honour  of  Neptune  Equestris,  which 

rious  circumstances  of  his  infancy  that  Remus  was  his  were  notified  in  all  the  neighbouring  towns.    The 

i)wn  grandson*  splendid  preparations  which  were  made  for  that  celt* 

In  order  to  dissuade  Romulus  from  pursuing  the  bration,  attracted  to  Rome  the  Cseninenses,  the  Crustu. 

shepherds  who  had  carried  off  his  brother,  Faustulus  mini,  the  Antemnates,  and  the  whole  nation  of  the  Si- 

was  obliged  to  dUclose  the  history  of  his  birth.     The  bines,  with  their  wives  and  children.     The  strangers 

mingled  excitements  of  ambition  and  natural  affection  were  every  where  received  with  the  warmest  civility. 

to  which  this  disclosure  gave  rise,  instantly  prompted  But  when  the  shows  began,  a  signal  was  given,  and  the 

Romulus  to  deliver  his  mother  and  his  grandfather  from  Roman  youth  seized  ana  hurried  off  about  700  of  their 

the  tyranny  of  Amulius.     Remus  had  by  this  time  re-  female  visitors,  the  most  beautiful  of  whom  were  car* 

ceived  the  same  information  respecting  his  origin  from  ried  to  the  houses  of  the  principal  senators. 

Numitor;  and  a  plan  was  speedily  arranged  for  assem-  Although  the  Sabine  women  were  soon  reconciled ff" 

bling  the  peasantry,  and  investing  the  palace  of  Amu-  to  their  husbands,  yet  their  fathers  resolved  to  hive^l 

A     y        lius.    Formed  into  companies  of  100  each,  and  carrying  revenge  for  that  breach  of  hospitality  which  they  bid ol 

killed  and    as  ensigns  tne  raanipuli,  or  bundles  of  bay,  upon  long  experienced.    The  injured  nations  under  Acron,  king 

Numitor     poles,  this  army  of  peasants  entered  the  palace,  and  of  Caenina,  invaded  Rome ;  but  Romulus  succeeded  in 

restored,       having  slain  the  tyrant  after  a  reign  of  42  years,  they  defeating  the  armies  which  were  successively  brought 

restored  Numitor  to  his  throne.  against  him,  and  in  adding  to  his  own  population  the 

Romulus         With  the  advice  of  Numitor,  Romulus  and  Remus  inhabitants  of  the  conquered  districts.  By  this  socessuffl 

and  Remus  resolved  to  establish  a  new  colony  on  the  lands  near  the  of  inhabitants,  it  became  necessary  to  add  the  hill  Ss»f* 

f.-ur.d  a  co-  Tiber,  where  they  had  been  educated.     Most  of  the  tumius  to  the  city,  and  the  citadel  which  was  erected"1' 

lcry.           Trojan  families,  and  the  inhabitants  of  the  two  small  upon  it  was  placed  under  the  charge  of  Tarpeius. 

towns  of  Pallantium  and  Saturnia,  united  themselves  Although  several  of  the  Etruscan  states  had  volun-^ 

with  Romulus  and  Remus.  The  workmen  were  formed  tarily  submitted  to  the  Roman  power,  yet  the  Sabine?,  &** 

into  two  detachments,  one  under  Romulus  and  the  other  undismayed  at  their  success,  demanded  the  restitution  of 

under  Remus  ;  but  this  separation  gave  rise  to  two  their  women,  and  when  the  request  was  refused,  tber 

parties,  one  of  whom  chose  the  Aventine,  while  the  marched  to  Rome  with  an  army  of  25,000  foot  and 

other  under  Romulus  fixed  upon  the  Palatine  hill,  as  1000  horse  under  the  command  of  their  king,  Titos 

Death  of      the  most  desirable  site  of  the  city.     Having  failed  in  Tatius.     Romulus  took  the  field  with  20,000  foot  vA 

Remus.       settling  this  difference  by  augury,  the  two  factions  had  800  horse,  and  fortifying  himself  in  an  advantageous 

recourse  to  arms,  and,  in  the  contention  which  ensued,  position,   would   probably  have  driven  back  the  $*• 

Faustulus  was  killed,  and  Remus  fell  by  the  hand  of  bines,  had  not  the  treachery  of  Tarpeia,  the  governor 

his  brother.  of  the  citadel's  daughter,  betrayed  this  important  po«- 

Foundation      Thus  left  at  the  head  of  the  colony,  Romulus  re-  t ion  into  the  hands  of  the  Sabines.    Entrenched  in  thii 

of  Rome,     solved  to  build  the  city  on  Mount  Palatine,  and  to  die-  stronghold  they  defied  for  a  while  the  power  of  Roum* 

tinguish  it  by  his  own  name.     After  performing  the  lus.    They  were  defeated,  however,  in  a  general  eo- 

preparatory  ceremonies  and  sacrifices  which  the  cus-  gagement,  and  driven  back  into  the  citadel,  bot the 
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a     Romans  in  attempting  to  retake  this  poet,  wit  assailed 
u     from  the  top  of  toe  hill  with  huge  stones,  one  of  which 
+J  wounded  Romulus  on  the  head,  and  were  pursued  with 
great  losa  to  the  very  gates  of  Rome.     The  king,  how* 
*.   ever,  having  quickly  recovered  from  the  blow,  rallied 
be    his  retreating  forces,  and  drove  the  Sabines  back  into 
u4  the  citadel.    In  this  crisis  of  danger  the  Sabine  women, 
>     who  bad  been  carried  off,  marched  in  a  body  to  the 
camp  of  their  country  men,  and  pleaded  the  cause  of  their 
husbands  with  such  sincerity  and  force,  that  an  union 
was  instantly  effected  between  the  contending  nations. 
M       The  conditions  of  this  treaty  were  highly  favourable 
to  both  parties.     It  was  stipulated  that  the  two  kings 
should  reside  and  reign  jointly  at  Rome;    that  the 
name  of  Quirites,  peculiar  to  the  Sabines,  should  be 
taken  by  the  Romans,  while  the  city  should  preserve 
the  name .  of   Rome,  and  the  Sabines   enjoy  all  the 
privileges  of  Roman  citizens.    Peculiar  marks  of  dis- 
tinction were  conferred  on  the  Sabine  women ;  and  their 
children  were  allowed  to  wear  decorations  and  garments 
to  distinguish  them  from  the  rest  of  the  people. 

During  the  joint  reign  of  Tatius  and  Romulus,  the 
city  of  Cameria  was  reduced,  and  4000  of  the  Came- 
rini  transplanted  to  Rome.  An  affray,  however,  un- 
luckily arose  between  the  kinsmen  of  Tatius  and  the 
Laurentian  ambassadors,  and  when  the  king  went  to 
an  annual  sacrifice  at  Lavinium,  the  populace  rose 
and  put  him  to  death.  The  Laurentiana  delivered  up 
the  assassins,  but  Romulus  did  not  think  it  prudent  to 
inflict  upon  them  any  punishment,  and  he  contented 
himself  with  renewing  the  treaty  between  Rome  and 
Lavinium. 
e.  The  progressive  increase  of  the  Roman,  state  induced 
•ck  the  inhabitants  of  Fidenae  to  disturb  its  tranquillity. 
A  number  of  young  men  suddenly  ravaged  the  country 
between  Fidense  and  Rome.  Romulus  lost  no  time 
in  repelling  this  unlooked-for  assault.  He  encamped 
his  army  about  a  mile  from  Fidense,  and  by  a  skilful 
ambuscade,  with  which  he  deceived  the  Fidenates,  he 
routed  their  army  and  pursued  them  into  the  heart  of 
their  capital.  Having  added  the  country  of  the  Fi- 
denates  to  his  empire,  the  Veientes,  dreading  a  similar 
fate,  endeavoured  to  avert  it  by  force  of  arms.  Romu- 
lus drew  up  his  army  to  meet  them,  and  after  an  ob- 
•tinate  engagement  he  drove  them  within  the  walls  of 
Veii,  and  fojeed  them  to  sue  for  peace.  Seven  small 
towns  on  the  Tiber,  the  salt  pits  near  the  mouth  of 
the  river,  and  fifty  hostages,  were  the  results  of  this 
short  campaign. 

Being  thus  freed  from  all  opposition  on  the  part  of 
the  neighbouring  states,  Romulus  devoted  the  rest  of 
his  life  to  the  improvement  of  the  laws.     He  is  said, 
however,  to  have  conducted  himself  in  such  an  arbi- 
trary manner  that  the  senate,  whose  rights  he  had 
usurped,  resolved  to  destroy  him,  and  accomplished 
their  purpose  during  a  review  of  his  troops,  when  a 
violent  storm  had  dispersed  the  army  and  left  him  in 
I    the  hands  of  the  senators.    The  body  of  Romulus  was 
J;   never  seen ;  and  it  was  found  necessary  to  impose  upon 
C*  the  soldiers  the  easy  belief,  that  the  violence  of  the 
tempest  had  carried  up  their  divine  sovereign  and  placed 
him  among  the  gods. 

During  the  interregnum  which  followed  the  death 

of  Romulus,  the  senate  governed  the  kingdom ;  but, 

at  all  parties  wished  to  be  under  the  rule  of  a  king,  it 

was  agreed  that  he  ahould  be  a  Sabine  by  birth,  and 

that  the  Romans  should  make  the  election. 

«u.     Noma  Pompilius,  who  had  married  Tatia  the  late 

c*  king'i  daughter,  was  unanimously  chosen.   Devoted  to 

Tot.  xvix.  pabt  iz. 


philosophy  and  the  superstition  of  the  times,  he  em-     Beeun 
ployed  himself  in  cherishing  the  arts  of  peace.    He    KmPirc- 
promoted  agriculture,  reformed  the  calendar,  divided 
the  citizens  into  distinct  trades,  erected  temple?,  and 
regulated  the  religious  condition  of  the  kingdom. 

After  a  reign  of  forty-three  years,  he  was  succeeded  TultuiHo* 
by  Tullus  Hostilius,  whose  impetuous  temper  proved  tiliufc 
a  striking  contrast  to  that  of  Numa.  A  system  of  Wtt  **"  ^ 
mutual  plunder  having  been  for  some  time  carried  on 
among  the  Roman  and  Alban  peasants,  a  war  ensued 
between  the  two,  nations.  .  The  Albans  pitched  their 
tents  about  five  miles  from  Rome;  but  feeling  that  they 
were  descended  from  the  same  stock,  the  contending 
armies  seemed  unwilling  to  fight.  Ccelius,  the  Alban 
general,  having  been  found  dead  in  his  tent,  Mettius 
Fuffetius  was  chosen  his  successor.  Intelligence,  how* 
ever,  having  arrived  that  the  Veientes  and  Fidenates 
intended  to  attack  the  Romans  and  Albans  after  they 
had  been  weakened  by  battle,  Fuffetius  sent  a  herald 
to  Tullus  and  decided  upon  the  settlement  of  their 
differences  by  single  combat. 

In  the  Roman  army  there  were  three  brothers  born  Combat  of 
at  one  birth,  called  the  Horatii,  and  in  the  Alban  the  Horstit 
army  there  were  other  three  also  bom  at  one  birth,  *?*  Go- 
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called  the  Curiatii.  The  rival  armies  agreed  w  ^  „  c 
submit  their  cause  to  the  martial  decision  of  these 
two  families,  and  a  treaty  was  formally  ratified  by 
which  that  nation  whose  representative  champions 
came  off  victorious,  should  peacefully  reign  over 
the  other.  The  arena  of  the  combat  lay  between 
the  marshalled  hosts  of  the  Romans  and  Albans: 
The  combatants  took  their  station  in  the  midst  of 
the  hopes  and  anxieties  of  their  countrymen,  and  the 
flittering  -  of  their  burnished  swords  and  the  clash? 
ing  of  their  arms  indicated  the  commencement  of  that 
fatal  encounter.  Three  of  the  Albans  were  soon 
wounded,  and  two  of  the  Romans  having  fallen  dead 
beneath  their  blows,  the  surviving,  but  unhurt  Roman, 
was  soon  surrounded  by  the  three  wounded  Curiatii. 
Unable  to  contend  with  three  antagonists,  the  Roman 
immediately  retreated,  and  was  followed  at  unequal 
distances  by  the  three  wounded  Curiatii.  No  sooner 
did  he  perceive  that  he  had  succeeded  in  separating 
his  enemies,  than  he  turned  round  upon  the  nearest, 
and  having  slain  him  at  one  blow,  he  flew  ta  encounter 
the  second,  whom  he  dispatched  before  the  third  could 
come  to  his  assistance.  The  joyful  shouts  which  had 
so  lately  resounded  from  among  the  Alban  legions,  were 
now  transferred  to  the  Roman  Tine.  The  wounded  and 
dispirited  Alban  became  an  easy  prey  to  the  victorious 
Roman,  and  yielded  up  with  his  life  the  sovereignty  of 
Albs. 

The  treachery  of  the  Fidenates  in,  the  late  war,  and  Tulku  eon. 
their  unwillingness  to  atone  for  it,  called  forth  the  quert  the 
hostility  of  Tullus.  Aided  by  the  Veientes  they  drew  ~ 
out  their  forces,  and  Tullus,  availing  himself  of  the 
Alban  army  under  Fuffetius,  made  preparations  for  a 
general  engagement.  The  Alban  general,  however, 
resolving  to  side  with  the  conqueror,  withdrew  his 
army  to  an  eminence ;  but  no  sooner  did  Tullus  per- 
ceive this  than  he  pretended  that  this  post  was  occu- 
pied by  his  allies,  so  that  his  own  army,  unacquainted 
with  the  defection  of  their  allies,  obtained  a  victory 
over  the  Fidenates.  After  consulting  the  senate  re* 
apecting  this  act  of  treachery,  he  sent  Horatius  to  de. 
moiish  Alba,  and  commanded  the  Roman  and  Alban 
armies  to  attend  him  unarmed.  The  Romans,  how- 
ever, had  their  swords  concealed,  and  when  the  treach- 
ery of  Fuffetius  was  explained  to  the  assembled  troops, 
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he  was  ordered  to  be  torn  in  pieces  by  horses,  bis  ac- 
complices were  put  to  the  sword,  ana  the  inhabitants 
of  Alba  transported  to  Rome.  After  reducing  the  Fi- 
denates,  Tullus  sunk  into  indolence  and  superstition. 
Having  reigned  33  years,  he  and  bis  whole  family 
were  either  killed  by  lightning,  or  by  the  hands  of 
Ancus  Martius,  the  grandson  of  Numa,  who  succeeded 
him  on  the  throne. 

The  peaceful  pursuits  with  which  Ancus  Martius 
began  his  reign  induced  the  Latins  to  invade  Rome. 
B.  C.  638.  This  attempt,  however,  was  crushed  by  the  activity  of 
the  king;  and  defeating  the  Latins  in  a  pitched  hat- 
tie,  he  vanquished  the  Fidenates,  Veientes,  and  Sa> 
bines.  After  building  the  port  of  Ostis,  and  adding 
Mount  Janiculum  to  the  city,  he  died  in  the  24th  year 
of  his  reign. 

The  two  children  of  Ancus  Martius  having  been  put 
under  the  care  of  one  Tarquin,  an  opulent  merchant 
from  Corinth,  who  had  risen  to  the  rank  of  patrician  and 
senator,  he  ventured  to  assume  the  sovereignty.  After 
conquering  the  Latins  and  the  Hetrurians,  he  devoted 
himself  to  the  arts  of  peace.  He  built  the  walls  of 
Rome  with  bewn  stone;  he  constructed  the  cloacae,  those 
immense  common  sewers  which  have  been  the  won- 
der of  succeeding  ages ;  and  he  erected  the  circus  and 
the  capitol*  The  sons  of  Ancus  Martius  assassinated 
him  in  bis  palace,  in  the  80th  year  of  bis  age ;  but  his 
wife  Tanaquil,  having  spread  the  report  that  the  king 
was  only  stunned*  the  sons  of  Ancus  fled,  and  Ser- 
vius Tullius,  the  son-in-law  of  Tanaquil,  pretended 
to  supply  the  place  of  the  sovereign.  When  the 
royal  deputy  had  acquired  the  respect  of  the  people, 
the  death  of  Tarquin  was  promulgated,  and  Tullius 
was  chosen  his  successor.  After  vanquishing  the  He- 
truriane,  the  new  sovereign  began  to  enlarge  and  beau- 
the  throne  *'ty  *"*  c*i^'  ^e  Added  to  it  theEsquiline  and  Viminal 
B.  C.  576.  Hills,  and  built  a  palace  on  the  former.  He  divided 
the  Roman  state  into  distinct  tribes,  with  a  pagus  or 
village  in  each.  He  relieved  the  poor  from  public 
burthens,  and  increased  the  power  of  the  rich.  He 
B.  C.  $66.  divided  the  population  into  six  classes.  He  gave  free- 
dom to  the  slaves;  and  finally  abridged  the  regal  power. 
The  age  and  services  of  Tullius  did  not  protect  him 
from  the  ambitious  views  of  his  son-in-law  Tarquin, 
to  whom  he  had  given  his  daughter  Tullia  in  marriage. 
The  younger  TuUta,  who  had  married  Arunx  the  brother 
of  Tarquin,  formed  the  scheme  of  murdering  her  hus- 
band and  bier  sister,  and  of  thus  acquiring  the  hand  of 
Tarquin.  After  paving  the  way  to  this  incestuous 
marriage  by  the  help  of  poison,  their  union  was  ef- 
fected with  the  consent  of  the  king ;  but  their  ambition 
did  not  stop  here.  Tarquin  laid  claim  to  the  crown 
itself,  and  after  eeyeral  unsuccessful  attempts  to  attain 
it  through  the  medium  of  the  people,  he  tried  to  take  it 
by  storm,  and  appropriate  the  name  and  the  functions 
of  royalty.  He  entered  the  temple  and  the  senate,  and 
seated  himself  upon  the  throne.  .Servius  having  ar- 
rived  at  this  conjuncture,  ascended  the  steps,  but  was 
immediately  precipitated  by  bis  son-in-law  into  the 
fcretn.  Assassins  were  sent  to  complete  the  murder, 
and  the  unnatural  Tallia,  in  her  eagerness  to  salute  her 
husband  es  king,  is  said  to  have  driven  the  wheels  of 
her  chariot  over  the  mangled  body  of  her  lather. 
Tarquin  The  means  by  which  Tarquin  obtained  the  throne 

obtains  the  held  out  no  favourable  prospects  of  his  future  conduct. 
^TO°e-        He  abolished  the  salutary  regulations  of  Servius.    He 
B*  c  5*9'  banished  the  nobles  who  were  most  distingukhed  by 
their  virtues,  and  he  seised  the  estates  of  those  who 
were  more  wealthy.    The  tyranny  which  he  exercised 
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at  home,  was  equalled  only  by  the  treachery  sad  bid  ■*• 

faith  with  which  he  treated  his  enemies.  He  tubducd  ***, 
the  Volsci  and  the  Gabii  by  the  most  dishonourable  Vm 
expedients;  and  he  appointed  his  son  Sextus  king  of 
the  Gabii.  The  power  thus  acquired  by  oppression 
and  dishonour  could  not  last  long.  Among  the  in* 
jured  parties  was  one  Marcus  Junius,  who  had  married 
the  daughter  of  Tarquinius  Priscus.  His  son  Lucius 
Junius  Brutus  bad  assumed  idiotcy,  to  evade  the  cm* 
elty  of  the  tyrant.  Titus  and  Arunx  the  sons  of  Tar. 
quin,  were  sent  to  consult  the  oracle  at  Delphos  re- 
specting the  plagues  which  bad  broken  out  at  Rome; 
and  they  took  along  with  them  -  the  supposed  idiot  for 
the  purposes  of  amusement. 

Sextus  Tarquinius,  having  conceived  a  passion  fors*r< 
Lucretia,  the  wife  of  Collatinus,  the  nephew  of  Tar*  L* 
quin,  paid  a  visit  to  her  house  in  her  nusbsnd's  ab- 
sence. In  the  dead  of  night  he  entered  her  apartment, 
and  demsnded  her  person  at  the  risk  of  her  life.  The 
virtuous  Lucretia  resisted  his  entreaties,  but  when  the 
monster  threatened  to  kill  one  of  her  male  slaves  and 
lay  him  naked  by  her  body,  he  extorted  from  her 
dread  of  shame  what  she  would  have  prevented  at  the 
risk  of  her  own  life.  Next  morning  she  sent  for  her 
husband  and  her  father,  and  after  entreating  them  to 
revenge  her  wrongs,  she  stabbed  herself  with  a  dagger 
which  she  had  concealed  beneath  her  robes.  Brutus, 
who  was  present  at  this  tragical  event,  drew  the  dag- 
ger from  its  wound,  and  swore  by  the  blood  which 
stained  it,  that  he  would  be  revenged  on  the  tyrant 
and  his  hated  offspring.  The  assembly  took  the  lime 
vow.  They  shut  the  gates  of  the  city  of  which  Lu- 
cretius was  governor.  They  exposed  the  body  of  La* 
cretia  to  public  view;  and  Brutus  explaining  the  reason 
why  he  had  counterfeited  mental  imbecility,  exhorted 
the  people  to  aid  him  in  expelling  the  tyrant  The 
senate  decreed  his  expulsion.  Tarquin  was  deposed,  J* 
and  the  government  of  Rome  was  vested  in  two  con*  *** 
suls. 

The  establishment  of  a  republic  being  approved 
of  by  all  classes  of  the  people;  Brutus  and  Collate 
nus  were  proposed  as  the  first  two  consols.    Having  («J 
in  vain  attempted  to  enter  the  city,  and  finding  that  the  &i 
army  had  been  gained  over  to  the  new  state  of  things,  1|* 
Tarquin,  at  the  age  of  76,  was  compelled   to  take  *h* 
refuge  along  with  his  wife  and  three  sons,  with  bis  ton 
Sextus,  king  of  the  Gabii.     In  the  mean  time,  the  con- 
suls endeavoured  to  secure  the  liberties  of  the  republic, 
They  assembled  the  people  by  centuries ;    they  con- 
firmed the  expulsion  of  Tarquin— they  elected  a  ret  m- 
crorumto  superintend  their  religious  affairs,  and  they  re- 
vised many  of  the  salutary  laws  of  Servius  Tullius. 
The  restless  spirit  of  Tarquin,  however,  succeeded  in 
disturbing  the  tranquillity  which  these  wise  measora 
seemed  so  well  calculated  to  secure.    After  many  at* 
tempts  to  regain  his  authority,  he.  contrived,  by  means 
of  his  ambassadors,  to  organise  a  conspiracy  in  bis  fa- 
vour, in  which  were  implicated  three  sons  of  Cd!a-      i 
tinus's  sister,  two  brothers  of  the  wife  of  Brutus,  along 
with  Titus  and  Tiberius,  Brutus's  own  sons.    The  pro- 
ceedings of  the  conspirators  having  been  overheard  hy 
Vindicius,  a  slave,  they  were  immediately  apprehend* 
ed.    Brutus  sat  as  the  judge  of  his  own  sons,  and  m'A 
the  feelings  of  a  true  patriot,  he  passed  the  stern  de- 
cree that  they  should  be  beheaded  in  his  preset** 
When  the  sentence  was  executed,  he  quitted  the  tri- 
bunal, and  left  Collatinus  to  preside  at  the  other 
trials.     Collatinus,  however,  allowed  his  feelings  to 
soften  the  demands  of  justice;  bat  the  people  eslhd 
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ftloud  for  Brotu?,  and  by  a  decide  of  the  council,  the 
other  traitors  suffered  the  punishment  which  they  to 
ju9tly  merited.  Vindicius1  received  his  liberty;  the 
palaces  of  the  Tarquins  were  destroyed,  and  the  lands 
divided  among  the  poor. 

In  consequence  of  the  abdication  of  Collatinus*  ren- 
dered necessary  by  his  recent  pusillanimity,  Valerius 
was  Chosen  to  supply  his  place.  The  Voted  and  the 
Tarquinienses  now  united  their  forces  at  the  instigation 
of  Tarquin.  Brutus  at  the  head  of  the  cavalry,  and 
Valerius  at  the  head  of  the  infantry,  marched  out  to 
meet  them.  A  personal  combat  took  place  between 
Brutus  and  Arunx,  one  of  Tarquin's  sons,  and  both  of 
the  combatants  fell;  The  battle  raged  with  the  utmost 
fury  till  night,  when  some  supposed  stratagem  of  Va- 
lerius influenced  the  superstitious  minds  of  the  Volsci, 
and  caused  them  to  quit  the  camp  in  confusion. 

The  great  attachment  of  Valerius  to  the  interests  of 
the  people,  procured  for  him  the  surname  of  Poplicola, 
and  at  the  expiration  of  his  consulship  he  was  re-elected 
along  with  Titus  Lucretius,  the  brother  of  Lucretia. 
While  they  were  providing  against  an  incursion  from 
the  Latins,  Porsena*  king  of  Clusiura,  in  Hetruria, 
commanded  the  Romans  either  to  take  back  the  Tar- 

Suins,  or  to  restore  them  their  estates ;  and  he  supported 
)e  demand  by  a  formidable  army  which  marched  to* 
wards  Rome,  and  was  joined  by  the  exiles,  and  by  the 
Latins,  under  Mamilius,  the  son-in-law  of  Tarquin. 
The  Romans  were  soon  driven  from  the  fort  Janiculum, 
but  they  made  a  bold  stand  at  the  bridge  which  sepa-- 
rates  the  fort  from  the  city.  Victory,  however,  de- 
clared for  the  Hetrurians ;  but  Horatius  Codes,  the 
Consul's  nephew,  with  8p.  Lartius  and  T.  Hermmius, 
who  had  commanded  the  right  wing,  posted  themselves 
at  the  entrance  of  the  bridge,  and  maintained  it  for  a  long 
time.  The  defensive  arms  of  Lartius  and  Herminiua 
having  been  broken,  they  retired  across  the  bridge, 
and  Horatius  having  desired  them  to  have  the  bridge 
cut  down  At  the  other  end,  be  sustained,  single  handed, 
the  whole  force  of  the  enemy.  Being  at  last  wounded 
in  the  thigh,  and  perceiving  that  the  bridge  was  nearly 
broken  down,  he  leapt  into  the  river,  and  swam  across 
it  amid  a  shower  of  darts. 

The  dangerous  position  in  which  Rome  was  now 
placed,  ercited  a  young  patrician,  Mutius  Cordius,  to 
attempt  the  assassination  of  Porsena.  In  the  disguise 
of  a  peasant  be  penetrated  the  king's  tent ;  but  mis- 
taking the  richly  dressed  secretary  for  the  king,  he  in- 
etenily  slew  him.  When  seised  and  brought  before 
Porsena,  he  expressed  in  his  countenance  the  disap- 
pointment which  he  felt,  and  he  thrust  his  right  hand 
into  a  pan  of  burning  coals  which  stood  by.  Porsena, 
admiring  his  courage,  granted  him  his  life  and  liberty, 
and  even  returned  the  dagger  which  had  been  aimed 
against  himself.  Mutius,  however,  deceived  the  Tus* 
Can  king,  by  the  declaration  that  300  young  Romans 
had  sworn  to  take  away  Porsena's  life ;  and  hence  he 
was  induced  to  enter  into  an  amicable  arrangement 
with  the  Romans.  This  wise  resolution  was  confirmed 
by  an  act  of  treachery  on  the  part  of  the  Tarquinian 
exiles,  which  had  placed  bis  own  life  in  imminent  dan* 
ger.  He  ordered  them  to  leave  his  camp,  concluded  a 
peace  with  Rome  and  left  behind  him  all  the  corn 
and  provisions  which  he  had  accumulated. 

Although  the  generosity  and  wisdom  of  Porsena  had 
thus  relieved  Rome  from  the  greatest  danger  that  had 
ever  threatened  her,  yet  the  persevering  ambition  of  the 
Tarquins  soon  succeeded  in  besetting  her  with  new  dif» 
fcultjet*    A  conspiracy  of  the  slaves  to  burn  the  city 


\-as  no  sooner  discovered  and  put  down,  than  a  more     Roman 
general  one,  embracing  the  lower  classes  of  the  citizens     Brapire. 
was  completely  organized.     Sulpitius,  one  of  the  con-  ^-'"r  "'-, 
suls,  having  been  put  in  possession  of  all  their  plans, 
contrived  by  the  help  of  the  two  informers  to  have  the 
conspirators  assembled  in  the  forum,  which  he  invested 
with  a  body  of  chosen  troops.     The  people  were  con- 
vened by  curiae,  and  made  acquainted  with  the  con-  Conspiracy 
spiraey.    The  conspirators  were  unable  to  make  any  diieovcrcd- 
defence  when  they  were  called  npon,  and  sentence  of 
death  decreed  by  the  Senate,  was  approved  of  by  the  peo- 
ple.  When  these  steps  were  taken,  the  people  were  or* 
dered  to  retire,  and  the  conspirators  were  put  to  the 
sword.     The  two  informers  were  highly  rewarded,, 
and  the  deliverance  of  the  city  was  marked  by  festi- 
vities, expiations,  and  public  games.     The  general  joy, 
however,  was  disturbed  by  the  death  of  Manlius  Tal- 
lin s,  the  consul,  who  fell  from  his  chariot  when  the 
Seople  were  conducting  him  from  the  Circus  to  his  own 
ouse. 

The  reduction  of  the  city  of  Fidense  by  the  Ro- 
mans, incited  the  Latins  to  make  a  vigorous  attempt 
against  Rome.     A  spirit  of  mutiny,  however,  aro?e 
among  the  nobles  and  the  lower  classes.    They  loud- 
ly demanded  a  remission  of  their  debts;  and  though* 
various  expedients  were  proposed  to  quiet  this  turbulent 
disposition,  yet  it  was  found  necessary  to  place  the 
commonwealth  under  a  dictator,  with  absolute  power. 
When  the  popular  concurrence  was  obtained  to  this  Appoint- 
measure,  Titus  Lartius,  one  of  the  consuls,  was  elect-  "?wt  of  * 
ed  to  the  high  office.    Lartius  chose  Sp.  Cassius,  gene-  b°  n^Iog 
ral  of  the  horse,  which  gave  him  the  second  station 
in  the  republic ;  and  from  the  pomp  and  state  in  which 
the  dictator  always  appeared,  the  seditious  were  overs- 
ewed, and  the  Romans    again   united  against  their 
common  enemies.     Lartius  raised  four  armies,  and 
having  succeeded  by  his  skill  and  his  moderation  in 
restoring  the  republic  to  its  former  tranquillity,  he  re- 
signed the  dictatorship. 

A  new  war  having  been  excited  by  the  Tarquins, 
Posthumius  was  appointed  dictator.  With  an  army  of 
40,000  foot  and  8000  horse,  commanded  by  himself, 
by  Vhrginius,  and  Ebutius  Elva,  general  of  the  horse, 
he  encamped  on  a  steep  hill,  near  Lake  Regillus,  while  Battle  of 
Vhrginius  posted  himself  on  another  opposite,  and  Ebu-  Regillnt. 
tius  occupied  a  third  eminence.  Lucius  Tarquin  aU  B.  G.  40fi» 
tacked  Ebutius,  but  he  was  thrice  repulsed  with  great 
loss.  Having  learned  from  two  intercepted  couriers, 
that  in  a  few  days  the  Volsci  and  Herniei  were  to  join 
the  Latin  forces;  Posthumius  immediately  gave  them 
battle.  At  the  commencement  of  the  affair  Titus  Tar- 
quinius  engaged  the  dictator  in  single  combat;  being, 
wounded  in  the  side  by  Posthumius's  javelin,  the  • 
Latins  began  to  retire;  but  being  rallied  by  Sextua 
Tarquinius,  the  field  was  contested  with  great  violence. 
The  generals  on  both  sides  displayed  great  skill  and 
personal  bravery;  .and  when  victory  was  doubtful,  it 
was  agreed  to  decide  it  by  single  combat.  Ebutius 
and  Mamilius  were  thus  brought  into  contact,  and  in  a 
short  time  both  of  them  were  wounded  and  fell  from 
their  horses.  Marcus  Valerius,  who  succeeded  Ebutius 
in  his  command,  renewed  the  general  engagement,  but 
he  was  immediately  wounded,  and  his  nephews,  the 
two  sons  of  Poplicola  also  fell.  The  Roman  left  wing 
thus  disheartened  by  the  loss  of  their  leaders,  began  to 

Eve  way ;  but  Posthumius,  with  a  body  of  Roman 
lights,  brought  them  back  to  the  charge,  and  obliged 
the  enemy  to  retire  in  confusion.  At  that  criticaliunc- 
ture   Titus   Heiminiua  rallied   some  of  the  flying 
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Roman    troops,  and  fell  upon  some  close  battalions  under  M&- 
Kmpiic.     miliug  .  he  slew  Mamilius  with  his  own  hand,  but  he 
V**/*-'  himself  received  a  fatal  wound  while  he  was  stripping 
the  body  of  his  enemy. 

While  the  battle  was  raging  between  Sextus  Tar- 
quinius  and  the  Roman  left,  under  Virginius,  which  had 
begun  to  give  way,  it  was  unexpectedly  supported  by 
the  dictator.  The  career  of  Sextus  being  thus  checked, 
he  threw  himself  in  distraction  in  the  middle  of  the 
Roman  knights,  and  perished  bravely  among  their 
swords.  The  Latin  army  was  thus  entirely  routed 
and  destroyed,  and  when  the  Volsci  and  Hernici  ar- 
rived next  day,  they  found  it  more  prudent  to  retire 
than  to  try  their  strength  with  a  victorious  though  ex- 
hausted army. 

The  Latins  yielded  entire  submission  to  the  Roman 
"  power,  and  having  agreed  to  abandon  the  Roman  exiles, 
Tarquin  retired  to  Aristodemus,  king  of  Cumse,  where 
he  died  in  the  90th  year  of  his  age,  and  the  14th  of  his 
exile. 
The  Volsci       No  sooner  were  the  Romans  delivered  from  their  fo- 
in?ade         reign  enemies,  than  they  began  to  oppress  each  other 
Roaie*         at  home.     The  Patricians  and  the  Plebeians  cherished 
opposing  interests ;  and  in  the  midst  of  the  disturb- 
ances which  were  thus  excited,  the  Volsci,  Hernici,  and 
Sabines  advanced  to  the  gates  of  the  city.    P.  Ser- 
viliue  succeeded  in  raising  a  small  army,  with  which 
he  defeated  the  enemy  in  a  pitched  battle,  and  took  and 
plundered  their  capital.     He  then  marched  against  the 
armies  who  had  entered  Latium,  and  compelled  them 
to  retire  into  their  own  territories. 
Notwithstanding  these  successes  Rome  was  again 
4f  1  B.  C.    agitated  with  fresh  dissensions.     The  Sabines  invaded 
the  republic  and  were  beaten ;  but  the  army  revolted 
and  retired  precipitately  to  a  hill,  afterwards  called 
Mons  Sacer,  about  three  miles  from  Rome,  where  they 
Institu-        continued  till  the  Senate  agreed  to  institute  tribunes 
tion  ofTri-  °f  tne  People,  whose  persons  were  to  be  sacred,  and 
bunes  of       who  were  to  have  the  power  of  preventing  any  law 
the  People,  from  being  passed  which  was  prejudicial  to  the  people. 
The  people  being  thus  reconciled  to  the  Senate  by 
the  predominance  thus  given  to  their  own  order,  made 
no  opposition  to  the  levies  which  were  required  against 
the  Volsci.  The  Consul  Cominius,  after  defeating  them 
in  battle,  and  taking  Longula  and  Polusia,  march- 
ed against  Corioli,  a  city  strongly  fortified.     The  scal- 
ing party  being  repulsed  at  the  first  attempt,  were  ral- 
411  B.  C    lied  by  Caius  Marcius,  who  led  them  back  to  the  walls, 
and  made  himself  master  of  the  city.    He  afterwards 
marched.against  the  Antiatea,  who  had  come  to  relieve 
the  city,  and  defeatedjthem  after  displaying  the  greatest 
bravery. 
Caiui  Mar.      The  Consul  Cominius  assembled  the  army  next  morn- 
cittareeeirea  ing,  pronounced  a  panegyric  upon   Marcius,   put   a 
the  surname  crown  upon  his  head,  and  bestowed  upon  him  the  sup- 
er Corio-      name  of  Coriolanus,    The  army  returned  to  Rome,  and 
the  arts  of  peace  flourished  for  a  .while. 

The  neglect  of  agriculture,  which  had  arisen  from  the 
revolt  of  the  army,  occasioned  a  severe  and  destructive 
famine ;  and  it  was  only  by  the  breaking  out  of  a  dread- 
ful pestilence  among  the  Volsci  that  Rome  was  pro- 
tected from  their  incursions.  The  distresses  and 
hunger  of  the  lower  orders  excited  disturbances  in 
Rome,  which  the  tribunes  of  the  people  made  it  their 
business  to  exasperate.  The  most  -violent  andindecent 
contentions  took  place ;  and  when  a  large  supply  of 
corn  arrived  from  Gelon,  King  of  Sicily,  Xloriolanus 
insisted  that  it  should  not  be  distributed  till  the 
grievances  of  the.  senate  .were  redressed. 


The  resentment  which  this  proposal  excited,  eo«  jJ 
couraged  the  tribunes  of  the  people  to  devise  charges  M 
against  that  intrepid  warrior.     They  charged  him  with  ^*y 
aspiring  to  the  sovereignty,  and  accused  him  of  hiring 
embezzled  the  plunder  of  Actium.   Summoned  to  stand 
trial  before  the  people,  this  great  general,  who  had  saved 
his  country,  appeared  unconcerned  before  the  snguft 
tribunal.    Neither  his  sorrow  nor  his  eloquence  amid  mi 
save  him*    He  was  condemned  to  perpetual  exile;  and 
having  returned  home  to  take  leave  of  his  wife,  bis 
childrenv  and  his  mother  Veturia,  he  took  refuge  with 
Tullus  Atticus,  a  powerful  Volscian. 

The  Volscians  soon  found  reason  for  availing  them-  ft 
selves  of  the  injury  done  to  Coriolanus,  and  war  having  Wb 
been  formally  proclaimed,  the  Volscians  laid  waste  the 
Roman  territory,  with  a  powerful  army,  commanded  ^j 
by  Coriolanus  and  Tullus.  The  most  unexampled  sue* 
cess  followed  all  their  operations,  and  the  city  itself  was 
speedily  invested  by  tneir  triumphant  arms.  When 
the  Romans  saw  no  hope  but  in  submission,  they  sent 
embassy  after  embassy  to  avert  the  fate  which  awaited 
them j  but  when  all  these  attempts  proved  fruitless,— 
when  the  pontiffs,  the  priests,  and  the  virgins  returned 
from  the  inflexible  Coriolanus,  despair  seised  upon  all 
ranks,  and  hurried  the  old  and  young  to  the  shelter  of 
the  altars.  The  last  resource,  however,  was  suggested. 
A  deputation  of  Roman  matrons,  attended  by  Veto* 
ria,  and  Volumnia,  the  mother,  and  the  wife  ot  Corio- 
lanus, and  by  his  own  children,  set  off  to  the  hostilt 
camp,  to  make  a  last  intercession  for  their  country. 
When  he  saw  from  afar  the  approach  of  the  mournful 
train,  Coriolanus  assembled  his  officers  to  witness  the 
resolution  which  he  had  summoned  up  for  the  inter* 
but  when  he  learned  that  his  wife  and  mother 
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view^ 

were  amongst  the  supplicants,  the  sternness  of  the 
warrior  could  not  resist  the  claims  of  natural  affection. 
The  eloquence  with  which  they  pleaded  for  their  country 
was  irresistible,  and  raising  his  mother  from  her  feet, 
he  exclaimed,  "  Thou  hast  saved  Rome,  but  lost  your 
son."    The  besieging  army  was  withdrawn;  but  the** 
lenity  which  was  thus  shown  to  the  Romans  *asj^ 
avenged  by  the  Volsci,  who  slew  Coriolanus  during  an  ^ 
insurrection  of  the  people  which  followed  their  return 
from  Rome. 

The  attempt  of  the  Roman  people  to  pass  the  agrarian 
law,  by  which  the  lands  of  the  commonwealth  were  to  bt 
equally  divided  among  the  inhabitants,  created  party  dis- 
sensions between  the  Senate  and  the  people.    Under 
these  circumstances  the  consuls  had  recourse  to  the  n> 
fluence  of  a  dictator.    Quint  us  Cincinnatus  was  chosen  ^ 
for  that  high  office ;  and  the  senatorial  deputies  found  m 
him  in  the  attire  of  a  husbandman  tilling  the  ground  ^j 
with  his  plough.    By  wisdom,  moderation,  and  jot- 
tice,  Cincinnatus  succeeded  in  softening  the  animo- 
sities of  the  contending  factions.      He  ordered  the      j 
tribunes  to  postpone  the   consideration  of  the  «gn- 
rian  law,  and  when  he  gave  tranquillity  to  his  dindtd 
country,  he  retired  again  to  enjoy  the  seclusion  of  • 
rural  life. 

The  tranquillity  of  Rome  was  again  disturbed  by  m 
incursion  of.  the  Equi  and  Volsci.  The  Consul  Mino- 
cius  was  -sent  to  oppose  them  ;  but  he  unskilfully  per* 
mitted  his  army  to  be  driven  into  a  defile  between  two 
mountains,  from  which  there  was  no  escape  bat  through 
the  ranks  of  the  enemy.  Some  knights  who  had  con- 
trived to  find  their  way  through  the  enemy's  camp. 
brought  the  news  of  their  disaster  to  Rome.  In  this 
alarming  crisis  all  eyes  were  again  directed  to  Cmcinw 
tus,  whom  it  was  resolved  to  make  dictator.  Taken  i* 
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eond  time  from  the  Ubours  of  rural  industry,  be  hist- 
ened  to  provide  for  the  pressing  exigency  of  the  Ro- 
'  man  army.  He  chose  a  poor  man,  Tarquitius,  to  be 
master  of  the  hone.  He  assembled  before  sunset  all 
who  could  bear  arms,  and  providing  them  with  corn, 
and  with  five  days  provisions,  he  marched  a))  that  night, 
and  arrived  at  day  break  before  the  camp  of  the  Volaci. 
He  intimated,  by  the  loud  shouts  of  his  army,  that  sue* 
cour  was  at  hand,  and  immediately  threw  up  entrench* 
ments  to  prevent  the  escape  of  the  Equi,  who  were 
thus  enclosed  between  two  enemies,  A  furious  combat 
ensued.  The  Equi,  assailed  on  both  sides,  offered  Cin- 
cinnatus  his  own  terms.  The  generals  and  captains 
were  made  prisoners  of  war.  The  enemy's  camp  was 
given  up  to  plunder ;  and  after  Rome  was  thus  saved 
from  imminent  danger,  Cincinnatus  resigned  his  dicta- 
torship, which  he  had  held  for  a  fortnight,  and  retired 
to  the  tranquillity  of  a  country  life.  The  agrarian  law 
again  agitated  the  contending  factions.  Licinius 
Dentatus,  a  plebeian  veteran  of  extraordinary  bravery, 
who  had  fought  in  ISO  battles,  and  gained  all  kinds  of 
military  honours,  pleaded  the  cause  of  the  people,  by  the 
eloquence  of  his  scars.  The  measure,  however,  was 
violently  opposed  by  several  young  patricians,  who 
broke  the  balloting  urns,  and  dispersed  the  multitude 
that  threatened  to  oppose  them.  The  tribunes  joined 
the  offending  parties,  but  declined  to  press  the  obnoxi- 
ous measure. 

5  Both  the  Senate  and  the  people  were  tired  with  the 
endless  discussions  which  had  taken  place  between 
them ;  and  all  parties  concurred  in  the  opinion,  that 
these  evils  might  be  greatly  removed  by  the  enactment 
of  wholesome  laws.  Three  ambassadors,  Posthumius, 
Sulpicius,  and  Man  Li  us,  were  accordingly  sent  to  col- 
lect the  legislative  wisdom  of  Greece ;  and  after  a  year's 
absence,  during  which  time  Rome  was  depopulated 
with  the  plague,  they  returned  with  a  body  of  laws 
which,  when  digested  into  ten  tables,  and  two  add;- 
tional  ones  added,  formed  the  celebrated  code  of  the 
Law  oftht  Twelve  Tables,  of  which  some  fragments 
•till  exist 

In  order  to  digest  these  new  laws,  and  to  carry  them 
into  effect,  ten  of  the  principal  senators  were  chosen, 
whose  power  should  be  annual,  and  equal  to  that 
of  kings  and  consuls,  without  any  appeal.  Thus 
clothed  in  absolute  power,  the  decemvirs  discharged 
their  duties  with  seal  and  industry ;  but  at  the  expira- 
tion of  their  year  of  authority,  they  were  permitted  by 
the  Senate  to  continue  in  office,  on  the  ground  that 
laws  were  yet  necessary  to  complete  the  code. 

When  this  pretence  could  no  longer  be  urged,  the 
decemvirs  openly  resolved  to  continue  in  power.  The 
popular  discontents  which  were  thus  excited,  called 
forth  fresh  acts  of  tyranny  on  the  part  of  the  decemvirs. 
The  very  property  of  the  people  was  seized,  and  a 
system  of  slavery  and  proscription  was  thus  organised 
into  law. 

Amid  these  intestine  divisions  the  Equi  and  Volsci  ad- 
vanced within  ten  miles  of  Rome.  The  leading  mem- 
bers of  the  decemvirate  took  the  command  of  the  army; 
but  in  order  to  punish  their  generals,  the  Roinan  sol- 
diers shamefully  abandoned  their  camp  on  the  approach 
of  the  enemy.  When  the  news  of  this  defeat  reached 
Rome,  the  blame  was  thrown  upon  the  generals ;  some 
crjed-out  for  a  dictator,  and  the  veteran  Dentatus  spoke 
*ith  openness  and  freedom  of  the  commanders.  En- 
raged at  this  treatment,  Appius,  the  principal  leader 
narked  out  Dentatus  for  destruction,  and  under  the 
pretence  of  doing  him  honour,  he  was  sent  from  Borne 


with  supplies  for  the  army.  The  aged  hero  was  re- 
ceived most  respectfully  at  the  camp.  Having  found 
fault  with  the  situation  of  it,  he  was  put  at  the  head 
of  150  men,  to  discover  a  more  commodious  place. 
The  soldiers  who  attended  him  were  ordered  to  assassi- 
nate him.  They  conducted  him  into  the  hollow  of  a 
mountain  and  attacked  him  from  behind.  The  brave 
veteran  saw  the  design  Of  his  enemies ;  he  placed  his 
back  against  a  rock,  and  killed  fifteen  of  his  assailants, 
and  wounded  thirty.  He  kept  off  their  javelins  with 
his  shield,  but  he  at  last  sunk  beneath  the  atones  which 
they  hurled  down  upon  him  from  above.  The  decem- 
virs decreed  him  a  public  funeral  with  military  honours, 
but  their  pretended  sorrow  only  added  to  the  detesta- 
tion in  which  they  were  so  justly  held. 

An  event  of  a  still  morel  horrible  nature  opened  the 
eyes  of  the  Romans  to  a  deep  sense  of  the  oppression 
under  which  they  groaned.    Appius  conceived  an  in- 
controllable  passion  for  Virginia,  the  daughter  of  Vir- 
ginius,  a  centurion.     This  lady,  who  was  only  fifteen 
years  of  age,  possessed  the  most  exquisite  beauty,  and 
was  betrothed  to  Julius,  formerly  a  tribune  of  the 
people.    Appius  would  have  himself  married  Virgi- 
nia, had  the  new  laws  permitted  the  Patricians  to  in- 
termarry with  the  Plebeians ;  but  finding  that  impos- 
sible, he  adopted  the  most  flagitious  measures  for  gain- 
ing possession  of  her  person.    He  bribed  one  Claudius 
to  maintain  that  Virginia  was  his  slave,  and  to  refer  the 
question  to  the  decision  of  his  own  tribunal.  The  cause 
accordingly  came  on;   the  miscreant  Claudius  main- 
tained that  she  was  born  of  a  female  slave  in  his  own 
house,  and  that  that  slave  sold  her  to  the  wife  of  Vir- 
ginia when  she  was  born ;  and  he  offered  to  produce 
witnesses  to  these  facts.  .  Appius  decided  that  Virgi- 
nia should  be  kept  by  Claudius  till  Virginius's  arrival ; 
but  the  clamours  of  the  multitude  became   so  violent 
that  Claudius  fled  from  their  fury,  and  Appius  was 
obliged  to  suspend  his  judgment.     The  following  day 
was  fixed  for  the  trial.    Appius  wrote  to  the  General 
to  confine  Virginius,  whb  was  with  the  army,  about 
eleven  miles  from  Rome ;  but  these  letters  were  in- 
tercepted by  the  friends  of  the  centurion,  who  made 
him  acquainted  with  the  plot  which  had  been  laid 
against  his  own  liberty,  as  well  as  the  honour  of  his 
only  daughter.     Indignant  and  bent  on  revenge,  the 
centurion  obtained  leave  to  go  to  Rome,  and  appeared 
next  day  at  the  tribunal  of  Appius,  conducting  his  only 
daughter,  clad  in  the  deepest  mourning.    When  Clau- 
dius had  repeated  his  story,  Virginius  declared  that  his 
wife  had  many  children,  that  hundreds  had  seen  her 
pregnant ;  and  that  Virginia  had  been  nursed  by  her. 
The  people  saw  at  once  the  justice  of  his  cause,  but  the 
brutal  consul  did  not  hesitate  to  adjudge  her  to  Clau- 
dius, and  to  order  the  lictors  to  carry  her  away.   Virgi- 
nius apparently  acquiescing  in  the- sentence,  wished 
permission  to  take  a  farewell  of  his  child ;  and  while 
he  was  supporting  bis  distracted  daughter  in  his  arms, 
he  seized  a  knife,  and  buried  it  in  her  breast     Bran- 
dishing in  his  hand  the  bloody  weapon,  he  exclaimed, 
"  By  this  blood,  Appius,  I  devote  thy  head  to  the  in- 
fernal gods,"  and  running  wildly  through' the  city,  he 
roused  the  people  to  arms,  and  hastening  to  the  camp, 
he  spread  the  same  flame  through  the  army,  who  in- 
stantly left  their  generals,  and  again  took  their  stations 
on  Mount  Aventme.    The  army  which  opposed  the 
8abine8,  joined  them  in  large  parties,  and  all  the  at- 
tempts of  Appius  to  quell  the,  general  insurrection  were 
utterly  fruitless.    The  Senate  yielded  to  the  wishes  of 
the  army;    The  decemvirs  were  abolished.     Appius 
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ft**2*  died  by  his  own  hands  in  prison.  %  Opptus,  one  of  h» 
Kmp-Tt>  ^  colleagues,  shared  the  same  fate,  and  the  other  decern-* 
s~***m**'  yirs  fled  from  the  country. 

The  demands  of  the  popular  party  now  became  more 
clamorous,  and  the  Senate  was  obliged  to  pass  a  law 
which  permitted  the  Plebeians  to  intermarry  with  the 
Patricians.  Still,  however,  they  were  not  satisfied,  and 
had  recourse  to  their  former  plan  of  refusing  to  enlist 
upon  the  approach  of  an  enemy.  "  In  order  to  remedy 
this  evil,  it  was  agreed  to  appoint  military  tribunes, 
who  should  have  the  power  of  consuls  ;  but  this  mea- 
sure, though  carried  into  effect,  was  neither  useful  nor 
popular ;  and  consuls  were  again  appointed,  who  were 
to  be  assisted  by  censors,  chosen,  every  fifth  year.  The 
first  two  censors  were  Papirius  and  Sempronius ;  and 
the  office  was  filled  for  100  years  by  Patricians. 

The  tranquillity  which  followed  these  changes, 
though  enlivened  by  the  triumph  gained  by  the  Consul 
Geganius,  over  the  Volsci,  was  disturbed  by  a  famine 
which  occasioned  new  discontents.  In  this  conjuncture, 
Malms  .  Spurius  Melius,  an  opulent  merchant,  bought  up  all 
MmriaDtT.  the  corn  in  Tuscany,  and  distributing  it  among  the 
poor,  he  acquired  a  sort  of  influence  which  prompted 
him  to  aim  at  the  sovereignty  of  Rome.  The  plot  which 
he  had  for  this  purpose  organised  was  detected  by  Minu- 
cius.  The  election  of  a  dictator  was  again  resorted  to,  and 
Cincinnatus,at  the  age  of  80,  was  again  summoned  to  the 
deliverance  of  his  country.  Melius  was  commanded  to 
appear  before  him,  but  having  refused  to  obey,  Attila, 
master  of  the  horse,  killed  him  on  the  spot.  Cincinnatus 
commended  the  heroism  of  Attila,  and  ordered  the 
house  of  Melius  to  be  demolished,  and  his  goods  di- 
vided among  the  poor. 

The  insolence  of  the  Veientes  induced  the  Romans 
to  resolve  upon  the  destruction  of  their  capital.  This 
resolution,  however,  was  more  easily  made  than  exe- 
cuted. The  Roman  army  which  invested  Veii,  con- 
tinued their  operations  with  various  success  for  ten 
years.  The  loss  which  they  sustained  had  become  very 
alarming  to  the  state,  and  a  taw  was  on  that  account 
made,  that  the  bachelors  should  marry  the  widows  of 
the  soldiers  who  were  slain.  Vigorous  measures,  how- 
ever, now  became  necessary,  and  Furius  Camillus  was 
chosen  dictator,  for  the  purpose  of  putting  an  end  to 
the  war.  Already  distinguished  as  a  military  tribune 
and  as  a  consul,  he  had  acquired  the  confidence  of  the 
..  people.  Unable  to  take  Veii  by  force  of  arras,  he  con- 
60  e,!*  trived  by  arduous  labour  to  carry  a  mine  beneath  the 
citadel.  When  the  operations  were  nearly  finished, 
he  wrote  to  the  Senate,  requesting  that  all  who  wished 
to  partake  in  the  plunder  of  Veii  should  repair  to  the 
army ;  and  having  directed  his  men  how  to  get  through 
the  breach,  his  legions  entered  without  opposition,  to 
the  utter  consternation  of  the  besieged,  who  were 
unable  to  make  any  effectual  resistance.  The  fortu- 
nate issue  of  this  siege,  while  it  rewarded  the  victors, 
gained  a  splendid  triumph  for  the  general  who  achieved 
iU 

The  same  good  fortune  attended  the  arms  of  Camii- 
and  Faltrit.  lus,  in  an  expedition  against  the  Falisci.  When  the 
capital  Falerii  was  vigorously  resisting  the  Roman 
arms,  a  schoolmaster  contrived  to  decoy  the  children 
whom  he  taught  to  the  Roman  camp,  for  the  purpose 
of  putting  them  into  the  hands  of  Camillus.  Horrified 
with  this  act  of  treachery,. Camillus  ordered  the  mis- 
creant to  be  stripped,  to  have  his  hands  tied  behind  his 
back,  and  to  be  whipped  into  the  town  by  his  own 
scholars.  Struck  by  the  generosity  of  this  action,  the 
magistrates  of  Falerii  submitted  to  the  Senate*  and  the 
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city  was  received  into  an   alliance-  with  the  coo-  4 
querors,  * 

Notwithstanding  these  signal  triumphs,  Camillas  ^ 
speedily  felt  the  ingratitude  of  his  countrymen.  Petty  & 
charges  were  constantly  brought  against  him,  and,  re-  ^ 
solving  to  avoid  the  ignominy  of  a  trial,  he  embraced 
his  wife  and  children,  quitted  Rome  ;  and  as  he  vat 
about  to  leave  its  gates,  he  turned  his  face  to  the  capu 
tol,  and  with  uplifted  hands  he  prayed  to  the  gods,  ta*t 
hi*  country  might  one  day  be  sensible  of  their  injiuuc* 
and  ingratitude. 

The  destinies  of  Rome  soon  required  to  be  guided  ty  ft 
the  spirit  of  Camillus*  An  army  of  Gaul*  under  Bra.  a* 
nus,  had  been  for  some  years  occupying  the  country  *" 
from  Ravenna  to  Picinum,  and  were  slowly  advancing  Jj 
to  the  Roman  territories.    At  the  instigation  of  Arunx, 
a  wealthy  Clusian,  who  had  been  ill  used  by  the  ma* 
gistrates,  Brennus  laid  siege  to  Clusium.     The  Rooini 
sent  three  young  patricians  of  the  Fabian  family  to  of* 
fer  their  mediation  between  the  Gaula  and  theClusioi; 
but  they  accompanied  this  offer  with  the  taunting  re- 
quest, to  know  the  pretences  which  a  remote  natios 
could  have  upon  Hetruria.  Brennus  replied,  thit  every 
thing  was  the  property  of 'the  brare;  that  his  right 
lay  in  his  sword ,-  and  that  the  Romans  themselves  bid 
in  all  their  conquests  acknowledged  no  other  right  than 
that  which  the  strong  exercises  over  the  defenceless. 

The  Fabii  smothered  the  feelings  which  that  answer 
excited,  and  obtained  leave  to  enter  Cluaium,  to  confer 
with  the  magistrates.     Forgetting  the  character  with  u 
which  they  were  invested,  Q.  Fabiua  headed  s  sally  rfj 
against  the  besiegers,  and  slew  with  his  own  hand  om  M 
of  the  chief  officers  of  the  Gauls.     Incensed  at  this  act 
of  treachery,  Brennus  raised  the  siege,  and  marched 
deliberately  to  Rome  at  the  head  of  70,000  men.  A 
herald  who  preceded  him,  demanded  that  the  Fabii 
should  be  delivered  up  to  him ;  but  the  senate  hav- 
ing referred  the  question  to  the  people,  the  request  wa* 
not  only  refused,  but  at  the  next  election  the  Fabii 
were  chosen  the  first  three  of  the  military  tribunes. 

After  this  expression  of  popular  opinion,  Brennoi 
proceeded  on  his  march.    An  army  of  40,000  men, 
commanded  by  the  six  military  tribunes,  marched  oat 
against  him,  and  the  hostile  armies  met  near  the  river 
A  Ilia,  about  sixty  furlongs  from  Rome.     The  flower  of 
the  Roman  army,  amounting  to  24,000  men,  was  post-   , 
ed  between  the  river  and  the  neighbouring  fields,  while   | 
the  remainder  occupied  the  hills.  Brennus  attacked  the   i 
latter,  and  having  soon  thrown  them  into  disorder,  the 
forces  on  the  plains  were  panic  struck,  and  fled  with-  s< 
out  drawing  their  swords.   Most  of  the  Roman  soldien  U 
fled  to  Veii,  others  were  drowned  in  the  Tiber,  nuoj  R 
fell  beneath  the  avenging  sword  of  Brennus;  andafr*  fj 
who  fled  to  Rome,  filled  the  capital  with  terror  and  W 
consternation.    Brennus  marched  towards  Rome,  and 
encamped  on  the  Arnio.   The  Romans,  abandoning  the 
city,  retired  into  the  capitol,  with  all  that  could  bear 
arms ;  while  the  old  men,  women,  and  children,  sought 
for  refuge  in  the  neighbouring  towns.    The  vertali 
carried  off  the  sacred  utensils  to  Gcrre,  in  Hetruria, 
where  they  performed  their  sacred  rites,  which  were 
hence  called  Ceremonies.  About  eighty  of  the  most  illus- 
trious and  venerable  old  men  in  Rome  resolved  tt>  await 
their  destiny  in  the  city,  and,  clothed  in  their  pontifical, 
consular,  and  triumphal  robes,  they  seated  tbfBuel^ 
in  their  usual  chairs  in  the  forum, 

After  many  needless  precautions,  Brennus  entered  J* 
Rome  four  days  after  the  battle  of  AUk.  Adundnf  £ 
into  the  forum  with  his  troops,  he  saw  with  amass©** 
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the  band  of  old  men  who  Bad  devoted  themselves  to 
death.  The  troops  at  first  kept  aloof  from  the  sacred 
group;  but  a  soldier,  more  adventurous  than  the  rest, 
having  from  curiosity  touched  the  beard  of  M.  Papirius, 
the  old  Roman  struck  him  with  his  ivory  staff,  when 
the  soldier  instantly  slew  hhn ;  and  the  Gauls  follow- 
ing his  example,  slaughtered  without  mercy  this  little 
band  of  devoted  patriots.  The  city  was  now  delivered 
op  to  pillage ;  the  inhabitants  were  put  to  the  sword 
without  distinction ;  and  Brennus  having  been  repulsed 
in  an  attempt  upon  the  capitol,  he  burnt  the  city,  de- 
molished the  temples  and  public  buildings,  and  razed 
the  walls  to  the  very  earth. 

Brennus  now  converted  the  siege  of  the  capitol  into 
a  blockade,  but,  from  the  scarcity  of  provisions,  he 
was  compelled  to  raise  contributions  in  the  neighbour- 
ing cities.  When  one  of  these  foraging  parties  appeared 
before  Ardea,  Camillas,  who  had  spent  two  years  as  a 
private  individual  in  that  city,  encouraged  the  Ardeates 
to  arm  their  youth  in  the  defence  of  their  city. 
This  unexpected  resistance  brought  the  army  of  the 
Gaols  before  Ardea ;  but,  despising  the  Ardeates,  they 
devoted  themselves  to  drunkenness,  and  no  longer  pre- 
terved  any  order  or  discipline  in  their  camp.  At  the 
head  of  a  chosen  band  Camillus  surprised  the  camp  in 
a  dark  night,  and  when  the  troops  were  drowned  in 
wine  he  made  a  dreadful  slaughter  among  them,  while 
those  who  escaped  were  massacred  without  mercy  by 
the  peasants.  This  unlooked-for  success  revived  the 
drooping  spirits  of  the  Romans..  The  wreck  of  the 
irmy  defeated  at  Allia  rallied  under  his  standard  t  but 
though  he  was  urged  to  take  the  command  of  them,  he 
refused  till  he  received  a  regular  appointment  from  the 
people. 

In  this  emergency  Pontius  Cominius,  a  bold  but  am- 
bitious plebeian,  threw  himself  into  the  Tiber  early  in 
the  night,  and  suffering  himself  to  be  floated  down  with 
the  stream,  landed  at  the  foot  of  the  capitol,  at  a  steep 
place  where  no  centinels  were  placed.  Mounting  its 
precipitous  sides,  he  informed  the  besieged  of  the  suc- 
teia  of  Camillus;  and  the  senate  being  assembled,  and 
the  Curiae  called  together,  the  condemnation  of  Camil- 
las was  abrogated,  and  he  was  unanimously  appointed 
dictator.  Cominius  soon  returned  with  the  joyful  tid- 
ings, and  in  a  abort  time  Camillus  found  himself  at  the 
t**d  of  40,000  men.  , 

In  walking  round  the  base  of  the  capitol,  some  of 
Bremms's  soldiers  observed  the  print  of  Cominius's  feet 
*nd  hands  on  the  side  of  the  hill,  and  having  commu- 
nicated the  intelligence  to  their  leader,  he  resolved  to 
enter  the  capitol  by  the  same  path.  He  accordingly 
selected  a  determined  band  of  mountaineers,  who 
climbed  the  rock,  and  entered  the  citadel  without 
alarming  either  the  sentinels  or  the  dogs.  A  flock  of 
gttie,  however,  was  frightened  at  their  approach,  and 
running  op  and  down  cackling  and  flapping  their 
*ings,  they  awakened  Manilas,  who  mounted  the  ram* 
puts*  slew  one  of  the  assailants,  and  precipitated  ano- 
tar  from  the  top  of  the  rock.  The  Romans  in  the 
Bean  time  assembled  in  numbers,  and  speedily  disper- 
**1  the  Oauls,  the  greater  number  of  whom  threw 
toemstlve*  over  die  rock,  in  order  to  escape  the  swords 


of  the 


enemy. 


Next  morning  the  tribune  Sulpitius  assembled  the 
troops.  They  rewarded  Manliits  for  bis  courage;  ex- 
ttjfted  the  captain  of  the  guard  for  his  negligence ;  and 
j*°jved  that  a  flock  of  geese  should  ever  afterwards 

Wuls  Brawtia  continued  the  siege  of  the  capitol,  he 


was  himself  hemmed  in  by  the  activfty  of  Camillus. 
Famine  added  itself  to  the  other  calamities  both  of  the 
Gauls  and  the  Romans  5  and  a  plague  broke  out  in  the 
camp  of  Brennus,  which  was  pitched  among  the  ruins 
of  the  city,  and  the  bodies  of  the  unburied  Romans. 

The  brave  defenders  of  the  capitol  were  ignorant 
both  of  the  distresses  of  their  enemies,  and  of  the  active 
exertions  of  their  friends.  Famine  had  reduced  them 
to  the  last  extremity  of  distress,  and  seeing  no  pros- 
pect of  deliverance,  Sulpitius  was  compelled  to  nego- 
tiate with  the  Gauls.  On  the  condition  that  the  Roman 
territory  should  be  evacuated,  Sulpitius  agreed  to  pay 
1000  pounds  weight  of  gold,  (f  45,000)  ;  but  after  the 
gold  was  brought,  the  Gauls  weighed  it  with  false 
weights ;  and  when  Sulpitius  complained  of  the  decep- 
tion, Brennus  threw  his  sword  and  belt  into  the  scale, 
and  exclaimed  Vce  vktis. 

While  the  broken  spirit  of  the  Romans  was  thus  insult* 
ed  amid  the  rums  of  their  city  and  of  their  fortunes, 
Camillus  appeared  at  the  gates  with  his  army.  With 
a  chosen  band  he  hastened  to  the  conference,  and  learn- 
ing on  his  way  the  insolence  of  Brennus,  he  exclaimed 
as  he  approached,  "  Carry  back  the  gold  into  the  capi- 
tol, and  you  Gauls  retire  with  your  weights  and  scales. 
Rome  must  be  ransomed  by  steel  and  not  by  gold." 
Brennus  replied  that  the  treaty  was  ratified  by  mutual 
oaths ;  but  Camillus,  as  invested  with  the  supreme 
power,  declared  the  contract  to  be  void.  Brennus  flew 
into  a  rage,  and  both  parties  having  drawn  their  swords, 
the  Gauls  after  some  loss  retired  into  their  camp,  which 
they  abandoned  in  the  night,  and,  after  a  march  of 
eight  miles,  encamped  on  the  Gabinian  way.  Camillus 
pursued  them  at  break  of  day,  defeated  them  after  a 
faint  resistance,  and  put  great  numbers  to  the  sword. 
Besides  those  which  were  slain  in  the  action  and  in  the 
retreat,  numbers  were  killed  by  the  peasants,  and  not  a 
Gaul  survived  to  carry  home  to  his  country  the  tidings 
of  this  memorable  action.  Loaded  With  the  spoils  of 
the  barbarian*,  Camillus  returned  triumphant  to  the 
city,  and  was  honoured  as  the  father  of  his  country, 
and  the  second  founder  of  Rome. 

The  almost  total  destruction  of  the  city  induced 
many  of  the  tribunes  to  propose  to  abandon  it,  and  re- 
move the  seat  of  government  to  Veii,  a  city  strongly 
fortified  both  by  nature  and  art.  The  people  were  dis- 
posed to  enter  into  the  measure ;  but  Camillus,  sup- 
ported by  the  senate,  urged  the  rebuilding  of  Rome  by 
every  appeal  which  could  be  made  to  their  interests 
and  feelings.  When  the  question  was  about  to  be  de- 
cided, L.  Lucretius  was  beginning  to  speak,  when  a 
centurion  exclaimed  in  passing  by,  "  Plant  your  co- 
lours ensign,  this  is  the  best  place  to  stay  in."  Lucretius 
taking  advantage  of  the  words,  cried  out,  "  A  happy 
omen ;  I  adore  the  gods  who  gave  it"    The  senate  ap- 

S lauded  his  speech,  and  the  decree  for  rebuilding 
Lome  was  passed  without  opposition. 
The  rebuilding  of  the  city  was  scarcely,  completed, 
when  the  Equi,  Volsci,  Latins,  and  Hernici,  entered 
into  a  formidable  combination  against  the  Romans. 
Camillus  was  a  third  time  chosen  dictator,  and  having 
made  Servilius  his  general  of  horse,  he  marshalled  the 
citizens  of  all  ages,  and  formed  three  armies.  One  was 
placed  under  A.  Manlius,  the  second  was  sent  to  the 
neighbourhood  of  Veii ;  and  at  the  head  of  the  third  he 
marched  to  the  relief  of  the  tribunes,  whom  the  Volsci 
and  Latins  had  closely  besieged  in  their  camp.  Upon 
the  arrival  of  Camillus,  the  Volsci  and  Latins  fortified 
their  camp  with  huge  trees  newry  cut  down.  Observ- 
ing that  the  wind  blew  full  on  the  enemy's  camp,  the 
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Roman     dictator  ordered  a  detachment  to  proceed  with  firebrands  every  opportunity  of  defending  die  rights  of  die  pa.  1 

Empire.     to  the  windward  side  to  set  it  on  fire,  while  with  the  pie,  and  of  calumniating  the  conduct  of  the  patrkaof,  I 

v«p*V^to,/  tna\n  body  he  obtained  possession  of  it,  and  leaving  his  he  acquired  great  influence  over  the  Roman  popular.  * 

son  in  it  to  guard  the  prisoners,  he  made,  himself  mas*  The  military  tribunes  did  not  fail  to  see  through  the 

ter  of  Bola,  the  capital  of  the  Equi.    He  then  carried  schemes  of  Manlius.    It  was  now  obvkms  to  sli  dut 

his  arms  against  the  Volsci,  whom  he  speedily  subdued,  he  aspired  to  the  sovereignty  of  Rome,  and  beings*  g 

€amillui  The  town  of  Sutrium,  in  alliance  with  the  Romans,  cused  of  this  crime,  he  was  found  guilty,  and  thrown 

relieves  Su-  having  been  invested  with  a  powerful  H etrurian  army,  headlong  from  the  capitol. 

trium.         Camillus  set  out  for  its  relief;  but  the  want  of  provi-        Having  now  subdued  the  nations  which  had  so  often  I, 
sions  forced  them  to  surrender  before  his  arrival.     The  threatened  to  destroy  them,  the  Romans  during  tut  J 
inhabitants,  deprived  of  every  thing,  had  set  out  in  consulship  of  Valerius  Corvus  and  Cornelius,  tuned  i 
quest  of  new  habitations,  and  fortunately  fell  in  with  their  arms  against  the  Samnites,  a  nation  which  inht. 
Camillus's  army.    The  dictator  encouraged  them  to  re-  bited  a  part  of  southern  Italy  which  now .  belongs  to 
turn;  and  arriving  at  Sutrium  when  the  Hetrurians  the  Neapolitan  territory.    Valerius  Corvus  was  sent  to 
were  engrossed  with  the  plunder  of  the  city,  he  put  relieve  Capua,  the  principal  town  of  Campania,  wbilt 
them  to  the  sword,  and  restored  the  city  to  its  rightful  Cornelius  led  the  Roman  army  to  Samnicum.   The 
owners.  After  these  brilliant  exploits,  Camillus  entered  Samnites,  though  the  bravest  of  the  enemies  of  Rone, 
Rome  in  triumph,  and  resigned  the  dictatorship.        ^  were  compelled  to  fly  after  many  well-fought  bank. 
During  the  subsequent  administration  of  the  six  mi-  Valerius  was  less  successful  than  his  colleague.    Hir« 
,         litary  tribunes,  new  works  were  added  to  the  part  ing  inconsiderately  led  his  troops  into  a  defile,  he  vai 
of  the  capitol  which  had  been  scaled  by  the  Gauls ;  the  saved  by  the  tribune  Decius,  who  posted  himself  on  t 
territory  of  the  Equi  was  laid  waste ;  and  the  two  cities  hill  which  commanded  the  enemy.     This  skilful  su. 
of  Cortuosa  and  Contenebra  were  taken  from  the  He*  nceuvre  placed  the  Samnites  between  two  entmte*, 
trurians,  and  demolished.            _  and  they  were  defeated  with  the  loss  of  more  than 
Defeat*  the       The  approach  of  a  pew  war  induced  the  people  to  30,000  men. 
Annates,      elect  Camillus  one  of  the  military  tribunes.    The  rest        During  the  consulship  of  Manlius,  a  war  broke  osttt 
of  his  colleagues  agreed  to  give  him  the  sole  direction  between  the  Romans  and  the  Latins.     The  similarity J 
of  affairs  in  time  of  war ;  so  that  without  the  name  he  between  the  arms  and  the  language  of  the  two  people,  ^ 
possessed  the  powers  of  a  dictator.     His  first  enter-  rendered  it  necessary  to  prevent  any  confusion  in  the 
prise  was  against  the  combined  armies  of  the  Antiates,  time  of  action.    Orders  were  therefore  issued  by  Maiw 
the  Latins,  and  the  Hernici ;  but  his  troops  showing  lius,  that  death  should  be  inflicted  on  any  soldier  who 
an  unwillingness  to  engage  an  enemy  so  superior  in  should  leave  his  ranks.     When  the  armies  were  drawn 
numbers,  Camillus  mounted  his  horse,  encouraged  all  out  for  battle,  Metius,  the  commander  of  the  Litis 
the  ranks  of  his  army,  and  dismounting  and  seizing  cavalry,  advanced  from  the  lines,  and  challenged  to 
the  nearest  standard-bearer  by  the  hand,  he  called  upon  single  combat  any  of  the  Roman  knights.    Indignant  £ 
the  soldiers  to  advance.   He  was  immediately  followed  at  the  insult  thus  offered  to  his  country,  the  consul's  n 
by  his  troops  with  a  great  shout,  and  having  thrown  a  son,  Titus  Manlius,  forgetting  the  stern  order  of  the  !■ 
standard  among  the  enemy's  battalions,  the  soldiers  general,  accepted  the  challenge  and  slew  his  adversary.  * 
struggled  to  regain  it,  and  speedily  broke  the  ranks  Manlius  sternly  ordered  his  eon  to  be  beheaded,  but 
which  opposed  them.     The  Antiates  were  completely  his  body,  adorned  with  the  spoils  of  Metius,  was  buried 
routed.     The  Latins  and  Hernici  returned  home,  and  by  the  soldiers  with  military  honours.    The  battle 
the  Volsci  retreated  into  Satricum.    Camillus  invested  now  began  between  the  two  armies,  Manlius  com- 
this  city,  and,  having  taken  it  by  assault,  he  forced  the  manded  the  right,  and  Decius  the  left  of  the  Bomioi 
Vo]sci  to  surrender  at  discretion.  The  augurs  had  foretold  that  if  any  part  of  the  Ronan 
and  mc          Camillas  was  now  called  upon  to  succour  the  allied  army  should  be  in  distress,  the  commander  of  it  should 
court  Ne-     cities  of  Nepet  and  Sutrium  against  the  Hetrurian  devote  himself  for  his  country.    Accordingly  when 
pet  and  Su*  power.     Sutrium  had  nearly  yielded  to  the  besiegers  the  Roman  left  began  to  give  way,  Decius  determined 
mum<          when  Camillus  arrived.    Dividing  his  army  into  two  to  sacrifice  himself  to  the  Gods.    After  some  idle  cere- 
bodies,  he  ordered  Valerius  to  march  round  the  walls  monies,  he  mounted  his  horse  and  carrying  consteras* 
as  if  he  meant  to  scale  them,  while  he  himself  should  tion   and  death  wherever  he  appeared,  he  at  last  fell 
charge  the  Hetrurians  in  the  rear,  and  shut  them  up  covered  with  glory.     The  Romans  were  inspirited 
between  the  besieged  and  his  own  forces.    The  He-  while  the  Latins  were  disheartened  by  this  set  of 
trurians,  seeing  these  plans,  sought  for  safety  in  a  dis-  magnanimous  devotion*     The  ranks  of  the  Latins  be* 
orderly  flight,  and  left  great  numbers  on  the  field  who  gan  to  give  way,  a  total  rout  ensued;  and  the  Romans 
had  fallen  by  the  swords  of  the  Romans.    The  city  pressing  the  victory  with  ardour,,  made  suchaotrasfc 
of  Nepet,  which  had  surrendered  to  the  enemy,  was  among  the  Latins  that  scarcely  a  fourth  of  the  sunj 
also  taken  by  assault,  and  the  Hetrurians  put  to  the  survived  the  defeat.    The  vanquished  Latins  sued  far 
sword.  peace,  and  some  time  afterwards  entirely  submitted 
Manlim          The  splendid  successes  of  Camillus  eclipsed  the  themselves  to  the  Roman  sway. 
Capitolinus  military  glory  of  all  his  contemporaries.    Marius  Man-        The  Samnites  having  been  refused  a  peace  from  the 
aspires  to      liU8  who  nad  saved  Rome  by  his  bravery  in  the  capi-  Roman  senate,  Pontius  their  general  resolved  to  obtain 
*^!??"        lol,  began  to  envy  the  fame  of  Camillus,  and  to  aban-  it  by  a  stratagem.    Occupying  the  defile  of  Claudius 
Teretgnty.     ^QQ  |llniae|f  to  those  ambitious  views  which  the  cir-  and  defending  all  its  outlets,  he  dressed  ten  of  hissol- 
cumstance*  of  the  times  had  induced  him  to  subdue,  diers  as  shepherds,  who  were  instructed  to  throw  them- 
Hia  bravery  had  made  him  respected  by  all  ranks,  tyut  selves  in  the  way  of  the  Romans.    The  consul  himself 
it  was  through  the  affections  and  support  of  the  people  fell  in  with  the  shepherds,  and  having  learned  from 
that  he  looked  for  the  fulfilment  of  his  plans.     Pro-  them  that  Pontius's  army  had  gone  to  besiege  Laoerii 
fuse  in  the  distribution  of  his  money  he  soon  acquired  a  town  of  Apulia,  he  marched  straight  through  the  de- 
pppularity  among  the  needy,  and  availing  himself  of  files,  and  never  suspected  the  stratagem  till  he  torn 
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i   himself  enclosed  in  the  middle  of  the  Saronite  army. 
•   Stripping  them  of  every  thing  but  their  garments, 
^  Pontius  made  them  pass  through  the  yoke,  and  stipu- 
lated that  they'  should  evacuate  the  territory  of  the 
Samnites. ,  The  Romans  were  deeply  afflicted  with  this 
disgraceful  treaty,  but  they  soon  found  cause  to  break 
it    Under  the  dictatorships  and  consulates  of  Papirius 
Cursor,  the  Romans  gained  repeated  triumphs  over  the 
Samnites,  and  by  the  exertions  of  Fabius  Maximus  and 
Decius,  they  were  finally  subjugated. 
».    Alarmed  at  the  increase  of  the  Roman  power,  the 
>  Tarentines  resolved  to  oppose  them ;  but  being  devoted 
"  more  to  the  pursuits  of  indolence  and  pleasure  than  to 
.those  of  war,  they  invited  Pyrrhoe  king  of  Epirus  to 
lead  their  armies  to  battle.    When  the  Roman  general 
Emilias  heard  of  this  invitation,  he  carried  on  the  war 
with  greater  vigour,  and  soon  drove  the  Tarentine 
army  within  the  walls  of  their  capital. 
•    The  Tarentine  ambassadors  succeeded  in  making  a 
treaty  with  Pyrrhus,  who  immediately  dispatched  his 
skilful  general  Cyneas  with  9000  men  to  take  posses* 
sion  of  Tarentum.    When  he  had,  after  much  diffi- 
culty,  got  the  command  of  the  citadel,  he  solicited 
Pyrrhus  to  hasten  into  Italy.     Emilius  now  resolved 
to  go  into  winter  quarters  in  Apulia,  but  his  road  lying 
through  defiles  flanked  by  lofty  hills  on  the  one  side 
and  by  the  sea  on  the  other,  he  was  unexpectedly  at- 
tacked by  the  Tarentinea  and  Epirots,  who  had  posted 
archers  and  slingers  on  the  hills,  and  armed  several 
barks  with  ballistae.     Emilius,  however,  placed  his 
Tarentine  prisoners  between  him  and  the  enemy,  and 
thus  made  his  way  through  the  defiles  without  any 
farther  molestation.     In  Che  following  year  Emilius 
was  made  proconsul. 

Pyrrhus  had  no  sooner  arrived  in  Tarentum  than  he 
found  the  inhabitants  engrossed  with  licentiousness 
and  gaiety.  They  had  expected  that  the  Epirots  alone 
were  to  brave  the  dangers  of  the  war;  but  Pyrrhus  re- 
solved to  reform  them  and  to  put  an  end  to  the  divi- 
sions which  were  fomented  by  their  idleness  and  vices. 
He  prohibited  their  feasts,  their  masquerades,  and  their 
plays.  He  put  down  the  harangues  and  debates  of 
their  demagogues ;  and,  selecting  the  -strongest  of  the 
youth  he  inured  them  to  military  exercises  and  the  use 
of  arms.  The  Tarentines  could  not  brook  such,  a 
•ystem  of  severe  and  rigorous  discipline ;  they  com- 
plained loudly  of  their  new  ally,  and  even  attempted 
to  quit  their  country,  but  Pyrrhus  made  it  a  capital 
crime  to  abandon  their  territory,  and  increased  the 
severity  of  his  measures  in  proportion  as  they  endea- 
voured to  resist  or  evade  them. 

While  Pyrrhus  was  thus  disciplining  the  Tarentines, 
P.  Valerius  Lsevinus  the  Roman  consul  entered  Lu- 
cania  and  ravaged  the  country.  Though  Pyrrhus  had 
not  yet  collected  his  contingents  from  the  allies  of  the 
Tarentines,  he  yet  ventured  into  the  field,  and  ad- 
vanced to  the  Roman  camp  on  the  banks  of  the  Siris. 
Upon  reconnoitring  the  camp  from  the  opposite  bank, 
and  observing  the  entrenchments,  and  the  good  order 
which  characterized  the  whole,  he  renounced  his  plan 
of  attacking  them,  and  waited  in  his  own  entrench- 
ments for  the  reinforcements  which  he  expected. 

The  Roman  consul,  however,  was  desirous  of  bring- 
ing Pyrrhus  to  a  general  engagement  before  the  arrival 
of  the  confederate  troops.  He  accordingly  addressed 
his  army,  and  drawing  up  his  infantry  on  the  banks  of 
the  8iris,  the  cavalry  were  ordered  to  make  a  great 
detour  in  order  to  cross  some  unprotected  part  of  the 
river.     Having  succeeded  in  passing  the  Siris,  the 
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cavalry  attacked  the  troops  which  Pyrrhus  had  drawn 
up  in  front  of  the  Roman  infantry,  and  thus  gave  time 
to  the  latter  to  cross  the  river  by  bridges  which  had 
been  prepared  for  them.'  In  the  mean  time,  Pyrrhus 
advanced  with  his  army,  in  the  hopes  of  destroying  the 
Romans  during  the  hurry  and  disorder  of  forming  on 
the  banks  of  the  river ;  but  the  Roman  cavalry  kept 
the  Epirots  in  check  till  the  infantry  were  formed. 
At  this  early  period  of  the  action,  Pyrrhus  astonished 
the  Romans  by  his  bravery  and  skill.  He  had  a  horse 
killed  under  him  at  the  first  onset,  and  as  a  report  had 
gone  abroad  that  he  was  slain,  he  rode  through  all  his 
ranks  before  he  began  the  general  attack.  The  rich* 
ness  of  his  equipments  having  marked  him  out  to  the 
enemy,  he  exchanged  his  dress  and  his  helmet  with  his 
favourite  Megacles,  and  thus  masked  he  attacked  the 
Romans  with  a  vigour  to  which  they  had  not  been 
accustomed.  The  Romans  bore  the  onset  with  un- 
daunted firmness.  The  Epirots  and  the  Romans  gave 
way  by  turns,  and  bv  turns  were  rallied,  and  their 
leader  Megacles,  in  the  royal  garb,  was  pursued  by 
Dexter  a  Roman  knight,  who  alew  him  and  carried  his 
dress  and  armour  to  the  consul.  When  these  were 
shown  to  the  Epirots,  they  began  to  give  way  under 
the  belief  that  their  king  had  fallen ;  but  Pyrrhus 
learning  what  had  happened,  rode  bareheaded  along 
the  first  lines  of  his  army  and  raised  their  hopes  and 
their  courage. 

Lsevinus  now  ordered  his  cavalry  to  advance ;  but 
the  moment  this  was  observed  by  Pyrrhus,  he  brought 
twenty  elephants  in  front  of  his  army,  having  towers 
on  their  backs  full  of  archers.  Awed  by  the  sight  of 
these  animals,  which  they  had  never  seen  before,,  the 
courage  of  the  Roman  cavalry  began  to  abate ;  but  as 
they  advanced  nearer  to  them,  their  horses  took  fright 
at  the  strange  noise  of  the  elephants,  and  either  threw 
their  riders  or  carried  them  off  at  full  gallop.  Al- 
though the  cavalry  were  thus  thrown  into  disorder, 
and  many  of  them  slain  by  the  darts  of  the  archers, 
yet  the  infantry  still  maintained  their  position  till 
Pyrrhus  at  the  head  of  his  Thessalian  horse  attacked 
them  in  a  furious  onset,  and  forced  them  to  repass  the 
river  in  disorder,  and  take  refuge  in  Apulia.  Although 
Pyrrhus  remained  master  of  the  field,  yet  he  lost  in 
this  engagement  many  of  his  best  officers  and  soldiers, 
and  was  heard  to  confess  that  another  such  victory 
would  compel  him  to  return  to  Epirus. 

While  he  was  engaged  in  burying  the  dead,  with 
which  the  field  of  battle  was  covered,  Pyrrhus  is  said 
to  have  observed  that  the  Romans  had  all  fallen  by 
honourable  wounds,  and  that  the  dead  still  grasped 
their  swords  in  their  hands.  He  remarked  even  in 
the  faces  of  the  slain  a  martial  air  and  a  boldness  of 
aspect  which  drew  from  him  the  celebrated  exclama- 
tion, "Oh  that  Pyrrhus  had  the  Romans  for  his  soldiers, 
or  the  Romans  Pyrrhus  for  their  leader— -together  we 
should  subdue  the  whole  world." 

After  repairing  the  disasters  of  this  bloody  engage* 
ment,  Pyrrhus  followed  the  Romans  into  the  territories 
of  their  allies,  and  after  advancing  even  into  the  neigh- 
bourhood of  Rome,  he  made  himself  master  of  the 
greater  part  of  Campania.  Here  he  was  joined  by  the 
Samnites,  the  Lucanians,  and  the  Me^sapians,  and 
with  these  reinforcements  he  laid  siege  to  Capua. 
Lsevinus,  however,  forced  him  to  raise  the  siege,  but 
Pyrrhus  turning  all  on  a  sudden  towards  Rome  by  the 
Latin  way,  surprised  Fregellse,  and  passing  through 
the  territory  of  the  Hemici,  he  arrived  at  Praeneste, 
Here  he  is  said  to  have  obtained  a  sight  of  Rome  from 
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the  top  of  a  hill,  and  even  to  have  driven  a  cloud  of 
dust  into  the  city.  Titus  Coruncanius  the  other  con- 
sul, having  returned  from  the  reduction  of  Hetruria 
with  his  victorious  army,  compelled  Pyrrhus  to  raise 
the  siege  of  Prssneste,  and  to  retrace  his  steps  into 
Campania.  Here  he  found  Lsevinus  with  a  more 
powerful  army  than  the  one  he  had  defeated.  The 
Roman  consul  endeavoured  to  bring  him  to  a  battle, 
but  Pyrrhus  declined  it,  and  terminated  the  campaign 
by  retiring  to  Tarentum. 

The  knowledge  which  Pyrrhus  had  acquired  of 
Soman  valour,  pointed  out  to  him  the  prudence  of 
seeking  an  honourable  peace.  He  learned,  therefore, 
with  joy  that  three  ambassadors  had  been  sent  to  him 
from  Home;  but  he  was  mortified  to  find  that  their 
only  object  was  to  redeem  1800  prisoners  whom  he 
had  taken.  After  consulting  his  council,  Pyrrhus  re- 
leased 200  of  the  prisoners  without  ransom,  and  per- 
mitted the  rest  to  return  to  Rome  on  their  parole,  to 
celebrate  the  saturnalia  in  the  midst  of  their  families. 

Having  thus  created  a  friendly  disposition  in  his 
favour,  he  dispatched  his  faithful  general  Cvneas  to 
Rome  to  conclude  a  peace.  The  conditions,  however, 
which  he  proposed,  though  by  no  means  unfavourable 
to  Rome,  were  nevertheless  violently  opposed  by  Ap- 
pius  Claudius,  an  old  and  blind  orator,  who  prevailed 
upon  the  conscript  fathers  to  reject  all  offers  of  peace 
till  Pyrrhus  had  quitted  Italy. 

Pyrrhus  had  now  no  other  course  than  to  prepare  for 
a  new  campaign.  The  Roman  army  under  the  consuls, 
P.  Sulpicius  Saverrio  and  P.  Decius  Mus,  marched 
into  Apulia,  and  having  found  Pyrrhus  encamped  near 
Asculum,  they  fortified  a  position  at  the  foot  of  the 
Appennines,  separated  from  the  enemy  by  a  broad 
river  which  flowed  through  the  plain.  The  Romans 
crossed  the  river,  and  drew  up  in  order  of  battle  on 
the  plain ;  their  centre,  consisting  of  four  legions,  who 
were  to  engage  the  phalanx  of  the  enemy,  while  the 
Roman  cavalry  and  the  light  armed  auxiliaries  were 
placed  in  the  wings.  Pyrrhus  likewise  marshalled 
his  troops  with  that  consummate  skill  which  he  pos- 
sessed, having  in  the  centre  his  phalanx,  on  the  right 
wing  his  Epirots  and  Samnites,  and  on  his  left  the 
Lucanians,  jBruttians,  and  Salentines.  The  Romans 
had  provided  chariots  armed  with  scythes,  and  filled 
with  soldiers  carrying  firebrands,  to  frighten  the  ele- 
phants and  burn  their  wooden  towers,  and  they  di- 
rected a  body  of  Apulians  to  attack  Pyrrhus's  camp 
during  the  battle.  The  contest  at  last  began.  The 
central  phalanx  of  Pyrrhus  sustained  the  furious  attack 
of  the  four  legions ;  but  being  compelled  to  give  way, 
Pyrrhus  marched  round  his  elephants  against  the  Ro- 
man cavalry  which  were  thus  thrown  into  disorder. 
The  phalanx  again  returned  to  the  charge,  and  drove 
back  the  Roman  legion,  who  left  their  consul  Decius 
among  the  dead.  The  preconcerted  attack  of  the 
Apulians,  however,  upon  the  enemy's  camp  turned  the 
fortune  of  the  day.  The  king  was  obliged  to  send  a 
strong  body  to  defend  it,  and  the  Epirots  thinking 
that  their  entrenchments  were  forced,  lost  their  courage 
and  began  to  retire.  The  whole  army  followed  their 
example,  and  though  Pyrrhus  strove  to  rally  them, 
and  returned  to  the  battle  with  a  small  band  of  his 
friends  and  officers,  yet  his  gallant  exertions  were 
fruitless,  and  after  being  severely  wounded,  he  retired 
with  his  band  of  heroes,  and  left  the  Romans  in  pos- 
session of  the  field.  Unable  to  pursue  the  advantage 
which  he  had  gained,  Sulpicius  recrossed  the  river, 
and  returned  to  his  camp;  but  when  he  found  that 
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Pyrrhus  had  retreated  to  Tarentum,  lie  put  Usanry 
into  winter  quarters  in  Apulia. 
.  The  Roman  army  again  took  the  field  under  the 
command  of  the  new  consuls,  C.  Fabliau*  and  Q. 
Emilius  Pappus.  Advancing  into  the  territory  of 
Tarentum,  they  came  up  with  Pyrrhus,  and  while 
they  were  waiting  for  a  favourable  opportunity  of 
giving  him  battle,  his  physician  Nieiaa  brought 
a  letter  to  Fabriciua  offering  to  poison  his  mailer. 
The  consuls  were  to  shocked  with  the  proposal  tfaatj^ 
they  wrote  a  letter  to  Pyrrhus  informing  him  of  the  ^ 
traitorous  plans  of  those  around  him.  Grateful  for 
this  mark  of  kindness,  Pyrrhus  immediately  relesssd 
the  Roman. prisoners  without  ransom;  but  the  consult, 
unwilling  to  accept  of  a  favour,  sent  back  to  Pyrrhos 
an  equal  number  of  Tarentines  and  Samnites.  Unable 
to  procure  an  honourable  peace  with  the  Romans,  and 
sensible  of  his  want  of  resources  to  withstand  their 
military  prowess,  Pyrrhus  accepted  of  an  invitation 
from  the  Sicilians  to  assist  them  against  the  Cartbagi- 
nians.  He,  therefore,  set  out  for  Sicily  with  a  Beet  of 
200  ships,  and  an  army  of  36,000  infantry,  and  H00 
cavalry.  His  success  was  at  first  brilliant,  bot  the 
severity  of  his  exactions  alienated  the  affections  of  the (/' 
Sicilians.  A  powerful  Carthaginian  amy  speedily' 
recovered  the  cities  which  Pyrrhus  had  taken,  and  be 
found  himself  unable  to  resist  their  overwhelming 
force.  See  our  article  Carthaobna,  vol.  V.  p.  570. 
His  presence  in  Italy  being  anxiously  demanded  by 
the  Tarentines,  Pyrrhus  landed  in  that  country,  having 
escaped  from  the  dangers  of  an  attack  by  the  Mamer- 
tines.  In  passing  through  the  country  of  the  Locri, 
who  had  put  to  death  the  troops  he  left  behind  fain, 
he  retaliated  by  every  kind  of  severity,  and  supplied 
his  army  from  the  plunder  of  the  temple  of  Proserpine. 
The  vessels  in  which  he  shipped  the  treasures  of  this 
temple  were  overtaken  by  a  tempest,  and  every  tool 
on  board  perished  in  the  waves.  The  treasure  whicb 
was  cast  on  shore,  he  ordered  to  be  collected  and  re- 
placed in  the  temple,  and  he  endeavoured  to  sppetie 
the  irritated  goddess  by  killing  those  who  had  advised 
him  to  commit  sacrilege  against  her  shrine. 

Reinforcing  his  army  by  his  Italian  auxiliaries,  id 
Pyrrhus  was  soon  opposed  to  two  Roman  armies,  bl- 
under the  consuls  Curius  Dentatus  and  Cornelius 
Lentulus.  Having  repulsed  the  vanguard  of  Pyrrhw, 
Dentatus  drew  up  his  army  in  the  Taurasian  fields, 
and  gave  battle  to  the  enemy.  The  narrowness  of  the 
plain  was  unfavourable  to  the  large  army  of  Pyrrhos> 
and  though  one  of  his  wings  began  to  give  way,  jet 
that  which  he  commanded  drove  back  the  Romans  to 
their  entrenchments  by  the  aid  of  the  armed  elephants. 
Curius  immediately  ordered  a  corps  of  reserve  to  attack 
the  elephants  with  torches  in  one  hand,  and  swords  in 
the  other,  and  having  put  them  to  flight*  the  elepjusti 
broke  into  the  phalanx  of  the  £pirots  and  threw  their 
ranks  into  the  utmost  confusion.  The  Romans  task 
1200  prisoners,  and  8  elephants,  and  the  Joss  of  Pj 
rhus  has  been  variously  stated  from  20,000  to  30,0 
slain.  *** 

Finding  it  in  vain  to  cope  with  the  Romans,  tod 
having  been  disappointed  in  bis  demands  of  asisasstf 
from  Greece,  Pyrrhus  arrived  at  Acrocerauaiain  in  C^ 
Epirus,  after  an  unsuccessful  war  of  six  yean  in  Italy-  &u 
He,  however,  left  MUo  with  a  strong  garrison  in  Tar* 
entum,  and  in  order  to  remind  him  of  his  duty,  be" 
said  to  have  presented  this  general  with  a  cosine* 
vered  with  the  skin  of  Nieiaa. 

Thus  deserted  by  their  great  ally,  the  Siante 
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hsisrded  ft  general  battle  with  the  Romans,  but  their 
army  was  almost  exterminated  in  the  engagement; 
'  and  Rome  that  became  mistreat  of  almost  aU  Italy. 

The  reputation  of  the  Romans  had  now  become 
widely  extended.  Foreign  nations  solicited  their 
patronage  and  aid,  and  they  were  thus  involved  in 
foreign  wars  which  had  nearly  proved  fetal  to  their 
country, 
c  In  this  way  they  were  involved  in  a  war  with  Car* 
thsge,  which  lasted  twenty-three  veers,  and  of  which 
we  have  given  a  full  account  under  our  article  Cab* 
THA6I,  voX  V.  p.  57  U 

After  the  termination  of  the  first  Panic  war,  the 
Romans  reduced  the  Boii  and  the  Ligurians,  two  ne> 
dons  of  the  Gauls  who  had  revoked.  They  took  the 
islands  of  Sardinia,  Corsica,  and  Make;  and  in  conse- 
quence of  the  piratical  proceedings  of  several  Illvrian 
ships,  they  carried  their  arms  into  Illyricum,  a  King- 
dom bordering  upon  Macedon*  and  Epirua. 

Teuta,  queen  of  Illyricum,  bad  not  only  authorised 
the  piracies  of  her  subjects,  but  bad  sent  troops  to  be* 
siege  the  island  of  Issa  in  the  Adriatic,  which  the  Ro- 
mans had  taken  under  their  protection.  Lucius  and 
Caius  Conmcanius  were  sent  a/  ambassadors  to  Teuta 
to  remonstrate  wkh  her  oa  these  acts  of  injustice ;  but 
instead  of  giving  them  any  satisfaction,  she  caused  the 
ambassador*  to  be  murdered  on  their  return  home  to 
Rome.  The  Romans,  who  were  then  threatened  by 
the  Gaul*  accepted  of  the  offer  of  Tents,  to  deliver  up 
the  assassino,  but  the  faithless  queen  forgot  her  pro- 
mise, and  even  sent  her  fleet  to  seiae  the  island  of  Issa. 

To  revenge  these  acts  of  cruelty  and  perfidy,  a  fleet 
of  100  galley  a  under  Fulvius  the  consul,  with  an  army 
of  20,000  men,  under  his  colleague  Posthumins,  set 
sail  for  Illyricum.  The  city  and  island  of  Corcyra 
were  given  up  to  them  by  Demetriaa  the  governor, 
and  Apolloaiia,  one  of  the  keys  of  Illyricum,  was  also 
put  into  their  hands.  The  submission  of  the  Andy* 
sans,  the  Parthmi,  and  the  Atintanes,  and  the  cap- 
ture of  the  principal  towns  in  the  interior,  induced 
Posthumius  to  return  to  the  coast,  and  to  lay  siege  to 
Nutria,  a  place  of  great  strength,  which,  after  much  loss, 
he  succeeded  in  reducing.  He  captured  also  forty  I  lly- 
rian  vessels  laden  with  booty,  and  afterwards  drove 
the  IUyriana  from  the  siege  of  Issa. 

Spurine  Corvilius  and  Q.  Fabius  Maximus,  having 
succeeded  to  the  consulship,  Fulvius,  in  the  character 
of  proconsul,  took  the  command  of  the  army  in  Illyri- 
cum. Teuta  retired  to  Hhiaon,  one  of  her  strong- 
holds, but  finding  opposition  in  vain  she  sued  for  peace. 
The  Romans,  however,  refused  to  treat  with  her ;  but 
they  made  peace  with  the  young  king,  on  the  condi- 
tion of  his  paying  an  annual  tribute,  and  surrendering  a 
pert  of  his  dominions. 

The  progress  of  the  Carthaginians  in  Spain,  and 
various  hostile  movements  among  the  Gauls,  excited 
great  alarm  at  Rome.  In  order  to  meet  these  extraor- 
dinary  emergencies,  an  army  of  800,000  men  is  said 
to  have  been  raised ;  but  the  Gauls,  forcing  their  way 
through  Hetruria,  advanced  towards  Rome.  Here 
they  had  the  good  fortune  to  beat  one  of  the  Roman 
armies,  but  encountering  other  two,  they  were  totally 
defeated  with  the  loss  of  50,000  men.  The  Romans 
pursued  them  into  Gaul,  and  laid  waste  their  country; 
but  the  breaking  out  of  the  plague  compelled  them  to 
return.  A  new  war,  however,  broke  out,  and  insu- 
bria  and  Liguria  were  reduced  to  a  Roman  province. 
The  second  Punic  war  now  commenced,  and  at  first 
tt*  threatened  to  overwhelm  the  Roman  power  j  bat  sub* 


sequent  events,  of  which  we  have  given  a  minute  ac-    Roman 
count  under  Carthage,  vol.  V.  p.  575,  led  to  the  de-   Hlstoiy. 
struction  of  Carthage,  and  the  total  subversion  of  thev<^v**»' 
Carthaginian  power. 

Our  limits  will  not  permit  us  to  follow  the  Roman 
arms  in  their  wars  in  Spain  and  in  Syria.  In  the  con- 
quest of  Macedon  they  experienced  considerable  diffi- 
culties. Philip,  the  last,  but  one,  of  the  Macedonian 
kings,  after  quarrelling  with  the  Romans,  was  obliged  B.  C.  SSI. 
to  enter  into  an  unfavourable  treaty  with  them ;  but Wtr  "**** 
on  the  accession  of  his  son  Perseus,  (1 79,  B.  C.)  the  »  a2d?L,l 
Macedonians  renewed  the  war.  The  Romans  were 
for  the  first  time  called  upon  to  resist  the  Macedonian 
phalanx,  a  square  body  of  16,000  men,  having  1000 
men  in  front,  and  16  in  depth.  Each  soldier  carried 
a  pike  23  feet  long ;  the  pikes  of  the  fifth  rank  ex- 
tended beyond  the  front  of  the  phalanx,  and  hence  the 
shock  of  such  a  body  of  men  was  almost  irresistible. 
In  their  first  encounter  with  the  Macedonians,  the 
Romans  were  defeated  with  a  loss  of  2200  men.  Per- 
seus did  not  avail  himself  of  this  success,  and  the  war 
was  protracted  without  any  decisive  advantage  on 
either  side. 

Paulus  Emilius,  a  commander  of  much  experience,  p^ui 
was  now  sent  to  Macedon.    Perseus  made  great  pre-  Emilius 
parations  to  receive  him,  and  resolved  to  hazard  a  sent  to  Ma- 
general  engagement.    The  light  troops  of  the  Mace-  "Ao0* 
donians  charged  the  Romans  with  incredible  vigour,  *•  C" 16a 
and  did  great  execution,  while  the  phalanx  was  en- 
gaged with  the  main  body  of  the  Reman  infantry. 
Upon  seeing  this  advantage  Emilius  is  said  to  have 
rent  his  garments,  and  abandoned  himself  to  despair  ; 
when  perceiving  that  the  phalanx  lost  its  order  in  some 
particular  places,  he  commanded  his  light  troops  to  Defeat*  tht 
charge  them  at  these  weak  points.    By  this  skilful  Macedo- 
manoeuvre  this  formidable  body  was  thrown  into  dis-  nUn,» who 
order,  and  the  Macedonian  king,  followed  by  his  army,  sJJbl?Lit  to 
sought  for  safety  in  flight,  after  leaving  about  20,000  Jjj^0' 
dead  on  the  field.    The  whole  kingdom  now  sub* 
mitted  to  the  conquerors.    Perseus  took  refuge  in 
Samothracia,  but  was  at  last  obliged  to  surrender  to 
the  consul,  who  carried  him  in  triumph  to  Rome. 
The  Roman  dominion  over  Macedon  was  occasionally  jj.  C.  US. 
disturbed  by  some  pretenders  to  the  throne;  but  the 
kingdom  was  finally  reduced  to  a  Roman  province. 

The  tranquillity  of  Rome,  which  the  splendour  of  Sedition  of 
her  foreign  conquests  had  so  long  contributed  to  pre-  Tiberius 
serve,  was  now  shaken  by  an  intestine  sedition.  Tibe-  Gwcchw, 
rius  Gracchus,  the  most  accomplished  youth  in  Rome, 
was  equally  distinguished  by  his  personal  appearance, 
by  hia  commanding  talents,  and  by  his  powers  of  elo- 
quence and  persuasion.  He  had  been  deeply  attached 
to  the  interests  of  the  Patricians,  both  from  his  own 
.connexions,  and  from  those  of  his  wife,  who  was  the 
daughter  of  Appius  Claudius,  then  at  the  head  of  the 
Senate ;  but  having  negotiated  a  disgraceful,  though  a 
necessary  peace  with  Numantia,  he  was  condemned, 
along  with  all  those  who  had  signed  it,  to  be  delivered 
up  to  the  Numantines.  The  people,  however,  would 
not  suffer  Gracchus  to  be  thus  sacrificed ;  and  he  him- 
self, stung  with  indignation  at  the  treatment  which  he 
had  experienced,  resolved  to  revenge  himself  upon  the 
Patrician  families. 

Having  with  this  view  obtained  the  tribuneship  of  who  pro. 
the  people,  he  determined  to  revive  the  Licinian  law,  P°**»  tore* 
which  prevented  any  citiaen  from  holding  more  than  2!L?u 
five  hundred  acres,  and  thus  to  make  a  direct  attack  ^^  inodi- 
upon  the  property  of  the  nobles,  who,  in  opposition  to  e^stim* 
this  enactment,  bad  kept  possession  of  some  extensive 
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Roman    lands  for  more  than  250  years.    Tiberius  proposed 
_  P^  t  that  those  who  possessed  more  than  500  acres  should 
receive  payment  for  the  surplus  out  of  the  public  trea- 
sury, that  every  child  might  hold  250  acres  in  his  own 
name,  independent  of  what  was  held  by  bis  father,  and 
that  the  lands  thus  released  should  be  divided  among 
the  poorer  citizens.     In  these  views  Gracchus  was  sup- 
ported  by   Mutius   Scaevola,    the    ablest    lawyer  m 
Rome?,  and  also  by  his  father-in-law,  Appius  Claudius, 
and  by  P.  Crassus,  the  Pontifex  Maximus ;  but  the 
wealthy  Patricians,  especially  those  of  the  senatorial  and 
equestrian  orders,  opposed  it  with  the  utmost  vehe- 
mence.   The  influence  and  the  argument  which  they 
brought  against  it,  were  powerfully  exposed  by  the 
eloquence  of  Gracchus  ;  and  when  they  found  them- 
selves unable  to  make  an  impression  upon  the  people, 
they  assailed  the  Tribune  with  every  species  of  ca- 
lumny, and  are  said  even  to  have  laid  plans  for  his  as- 
sassination. 

When  the  people  had  assembled  in  the  Comitium  to 
decide  upon  the  new  law,  it  was  unexpectedly  opposed 
by  the  tribune  Marcus  Octavius  Caecina,  who  had 
been  gained  over  by  the  Patricians,  and  who  pro- 
nounced against  it  his  veto. 

At  another  meeting  of  the  Comitium,  the  rich  con- 
tinued to  put  off  the  vote  by  carrying  away  the  urns, 
and  a  most  violent  altercation  having  ensued,  two  ve- 
nerable senators,  Manlius  and  Fulvius,  threw  themselves 
at  the  feet  of  Gracchus,  and  prevailed  upon  him  to 
refer  the  question  to  the  conscript  fathers. 

This  uproar,  however,  as  might  have  been  expected, 
was  vain.  The  Senate  resisted  the  law,  and  Gracchus 
was  again  obliged  to  appeal  to  the  people.  The  obsti- 
nacy of  his  colleague,  Octavius,  rendered  this  appeal 
unavailing ;  and  Gracchus  and  the  people  had  no  other 
resource  than  to  depose  Octavius  from  the  tribuneship; 
and  when  this  was  accomplised,  the  Licinian  law  was 
passed  in  its  original  and  unmodified  condition,  with- 
out any  of  those  clauses  by  which  Gracchus  had  hoped 
to  render  it  palatable  to  the  Patricians. 

In  order  to  carry  this  law  into  effect,  Tiberius 
Gracchus,  along  with  his  brother  Caius,  and  his  father- 
in-law,  Appius  Claudius,  were  appointed  triumvirs. 
They  accordingly  travelled  through  the  Italian  pro- 
vinces, to  inspect  the  state  of  property  ;  but  finding 
that  their  principal  agent  had  been  poisoned  in  their 
absence,  they  caused  to  be  added  to  the  law  the  new 
and  mor,e  obnoxious  clause,  that  the  triumvirs  should 
take  cognizance  of  the  lands  that  had  been  usurped 
from  the  republic. 

About  this  time,  Attalus,  king  of  Pergamus,  had  be- 
queathed to  Rome  his  dominions  and  his  treasures. 
The  treasures  had  actually  arrived  in  Rome,  and  Grac- 
chus availed  himself  of  his  private  influence  to  pass  a 
law,  in  virtue  of  which  they  should  be  divided  among 
the  Roman  citizens,  who  were  not  likely  to  receive 
any  of  the  surplus  lands  taken  from  the  Patricians. 
This  act  of  popularity  gave  him.  almost  absolute  com- 
mand of  the  voice  of  the  people ;  and  feeling  the 
strength  of  bis  influence,  he  laid  a  plan  of  making  his 
father-in-law  consul,  his  brother  tribune,  and  of  being 
himself  continued  another  year  in  the  tribuneship. 
In  order  to  secure  the  last  of  these  objects,  he  gave 
out  that  the  mob  intended  to  assassinate  him,  and 
that  his  life  could  only  be  preserved  by  the  protection 
which  the  sscred  nature  of  that  office  afforded  him. 

Tnis  extraordinary  request  the  people  were  willing 
to  grant,  though  the  senators  resisted  it  with  all  their 
influence.    The  people  watched  the  house  of  Gracchus 
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by  day  and  night,  in  order  to  save  a  life  winch  they  la 
deemed  so  valuable.    The  senators,  however,  conspired  H 
against  him,  and  had  determined  to  get  rid  of  so  ^ 
turbulent  an  enemy.    Mntius  Scssvola,  the  consul,  re* 
fused  to  arm  his  legions  against  the  people,  in  conse- 
quence of  which  Scipio*  Nastca  exclaimed,   "  Since  we 
are  betrayed  by  out  consul,  let  the  friends  of  the  re- 
public follow  us."     Quitting  the  temple  along  wkh^ 
numbers  of  the  senators,  be  was  joined  by  the  friends  ^ 
of  the  Patricians,  armed  with  staves.    Nasica  at  length^ 
came  up  with  Gracchus,  whov  in  his  anxiety  to  escape, 
made  a  false  step  and  fell  down ;    but,  ha  attempting 
to  rise,  he  received  a  blow  upon  his  head,  and  hit 
.  enemies  taking  advantage  of  the  accident,  rushed  in  sod 
put  an  end  to  his  life.    About  900  of  his  friends  fell  in 
this  ferment,  and  their  bodies,  along  with  that  of  tbe 
tribune,  were  thrown  into  the  Tiber.    The  rest  of  hi* 
abettors  were  either  slain  or  banished,  and  Caius  Bil* 
lius,  one  of  his  most  staunch  adherents,  was  enclosed  in 
a  cask,  along  with  snakes  and  vipers,  where  he  was  si- 
lowed  to  perish.    The  Senate  acquitted  Nasica  and  tor 
assistants,  and  justified  by  a  decree  the  cruelties  whicb 
had  on  this  occasion  been  exercised. 

There  is  no  page  of  history  more  deeply  instraetrre 
than  that  which  records  the  life  of  Gracchus.  That  tbe 
public  measures  which  he  endeavoured  with  so  ranch 
violence  to  carry,  were,  to  a  certain  degree^  wise  snd 
just  cannot  be  denied ;  that  the  motives  from  which  he 
pursued  them,  and  the  objects  at  which  he  aimed  were 
selfish  and  detestable,  may  with  equal  troth  be  affirmed. 
A  good  cause  does  not  necessarily  demand  the  support 
of  the  disinterested  patriot.  What  is  in  itself  excellent, 
may  be  rendered  noxious  by  the  motives  and  chaise* 
ter  of  those  who  pursue  it  However  devious  be  the 
track  of  ambition,  and  however  baneful  its  final  object, 
its  closest  associations  are  often  with  wisdom  and  vir- 
tue, and  its  immediate  purposes  are  often  those  of  bene- 
volence and  public  good. 

A  revolt  of  the  slaves  in  Italy  suspended  for  a  while  Vd 
the  animosities  between  the  Plebeians  and  the  Patrki*  & 
ans.  The  Licinian,  or  the  Sempronian  law,  as  it  was  ^ 
now  called,  was  soon  brought  forward  by  the  people.  ^] 
Scipio  Africanus,  the  younger,  had  not  only  oppoNd 
this  law  with  all  his  influence ;  but  he  had  gene  so  fir 
as  to  declare  that  the  murder  of  his  brotber-ra-lt*, 
Tiberius  Gracchus,  was  lawful.  The  popularity  which 
he  had  acquired  by  his  valour  was  soon  lost,  and  the 
people  even  went  so  far  as  to  insult  him  in  public. 
His  election  to  the  dictatorship  was  considered  is  ne- 
cessary to  the  peace  of  Rome;  but,  on  the  morning  of 
the  day  on  which  this  honour  would  have  been  coo* 
ferred,  he  was  found  dead  in  his  bed,  with  marks  of 
having  been  slaughtered ;  and  it  has  been  supposed 
that  this  flagrant  act  was  committed  by  the  triumvirs 
Papirius  Carbo,  C.  Gracchus,  and  Fulvius  Fleccus, 
whom  his  own  wife,  Sempronia,  had  admitted  into  oil 
apartment.  The  Roman  people  attended  Ins  funeral 
with  cries  and  lamentations,  but  no  inquiries  were  in- 
stituted concerning  his  death. 

Caius  Gracchus  was  not  content  with  reviving  the  Q* 
Sempronian  law  ;  he  proposed  the  new  one  of  granting  Gtd 
the  privileges  of  Roman  citizens  to  all  the  Italian  allies  Pj 
to  whom  the  grants  of  land  could  be  given  under  tbe  ° 
Sempronian  law.    The  flame  of  discontent  was  taut  ^ 
spread  through  all  Italy,  and  the  enemies  of  Rone 
availed  themselves  otthe  distractions  which  it  excited, 
The  Senate,   however,  could  not  longer  brook  the 
attempts  which  Gracchus    had    made    against  their 
order..   The  Senate  offered  their  weight  in  gold  &* 
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i  the  head*  of  Gracchus  and  Fnlvius;    Gracchus  fled  to  No *  sooner  was  Rome  delivered  from  this  swarm    Rosua 

t  the  Temple  of  Diana,  where  he  was  murdered,  and  of  barbarians,  than  she  began  to  suffer  from  her  own  .^"P*^ 

'  his  body,  along  with  that  of  Fnlvius,  thrown  into  the  domestic  commotions.    Marius,  embracing  the  cause  of  ~ *  * 

Tiber.  the  Plebeian  faction,  associated  himself  with  Apuleius 

These  intestine  commotions,  fermented  by  the  ambi-  and  Glaucta :  An  open  rebellion  took  place,  and  tran- 

tion  of  demagogues,  and  in  which  no  Roman  patriot  quillity  was  not  restored  till  Apuleius  and  Glaucia, 

was  concerned,  were  unexpectedly  checked  by  a  horde  with  a  number  of  their  adherents,  were  massacred, 

of  barbarians  from  the  north  of  Europe.  The  privileges  of  a  Roman  citizen  having  been  used 

i    The  Cimbri  and  Teutones,  who  inhabited  the  south-  by  many  of  the  Italians  in  Rome,  and  a  consider* 

i  em  shores  of  the  Baltic,  left  their  own  country  in  able  preponderance  thus  given  to  the  popular  faction, 

search  of  more  genial  settlements.    Being  repulsed  by  a  law  was  passed  which  compelled  all  those  pretended 

the  Boii,  a  tribe  of  Gauls  who  lived  near  the  Hercy-  citizens  to  quit  Rome.     The  Italian  states  resented 

nian  forest,  they  were  thus  driven  towards  the  Roman  this  hasty  step,  and  the  Marsi,  Samnites,  Campanians, 

provinces.      The   consul,  Papirius  Carbo,  advanced  and  Lucanians,  &c.  revolted  from  Rome,  and  form- 

sgsinst  them  with  a  powerful  army,  but  he  sustained  ed  themselves  intaa  republic. 

s  signal  defeat,  and  was  obliged  to  seek  for  shelter  in  In  this  manner  arose  the  Social  war/  in  which  the  Social  War. 

the  neighbouring  forests.    The  victorious  Cimbri  car-  Romans  were  defeated  in  almost  every  engagement* 

ried  their  devastations  into  Transalpine  Gaul,  and  after  In  order  to  divide  their  enemies,  a  law  was  enacted  by 

remaining  there  five  or  six  years,  they  defeated  another  which  all  the  Italian  states,  whose  alliance  with  Rome 

Roman  army  under  the  Consul  Silanus.    The  Roman  was  unquestionable,  should  be  entitled  to  the  privileges 

empire  was  now  threatened  with  total  destruction,  and  of  Roman  citizens.    Several  of  the  allied  powers  were 

s  sew  army  waa  sent  out  under  the  Consul  Mallius,  thus  detached  from  the  general  cause ;  and  the  com* 

and  the  Proconsul  S.  Caepio*-    In  consequence  of  a  mand  of  the  Roman  armies  having  been  intrusted  to 

quarrel  between  these  two  generals,  they  divided  their  Sylla,  the  Social  war  was  speedily  brought  to  a  conclu- 

army,  and  thus  exposed  it  to  the  most  imminent  dan-  sion. 

ger.    A  detachment  of  Mallius*  army  waa  cut  off  by  That  union  of  parties  which  one  common  danger  ge-  Cf?U  war 

the  Cimbri ;  and  as  soon  as  the  disunion  between  the  nerally  effects,  never  fails  to  be  dissolved  on  the  resto-  !j?we^ 

two  generals  became  known  to  their  enemies,  it  was  ration  of  tranquillity/  Marius  and  Sylla,  who  had  fought  ey  l~ 

resolved  that  the  camp  of  Csspio  should  be  attacked  by  bravely  in  the  same  ranks,  were  now  opposed  to  each  r[  q. 

the  Cimbri,  and  that  of  Mallius  by  the  Gauls.    In  both  other  as  political  rivals,  the  former  supported  by  the 

these  attacks  the  assailants  were  successful,  and  no  plebeian,  and  the  latter  by  the  patrician  interest.     In 

fewer  than  80,000  of  the  citizens  and  allies  of  Rome,  conjunction  with  the  tribune  Sulpitius,  Marius  excited 

with  40,000  attendants,  perished  .in  these  unfortunate  such  disturbances,  that  Sylla  was  forced  to  retire  from 

engagements ;  and  it  is  said  that  only  ten  men  and  the  Rome.     Marius  was  now  appointed  general  against 

two  general*  themselves  were  left  to  carry  the  sad  in-  Mithridates  king  of  Pontus  ;  but  the  soldiers  refused  to 

telligence  to  Rome.    The  Cimbri  destroyed  all  their  march  under  any  other  leader  than  Sylla,  and  a  civil 

spoil,  threw  the  gold  and  silver  into  the  Rhone,  drown*  war  immediately  took  place.     Sylla  entered  Rome 

ed  the  horses  of  the  Romans,  and  put  to  death  all  the  sword  in  hand,  Marius  was  forced  to  retire ;  and  a  re* 

prisoners^    The  consternation  which  this  terrible  over-  ward  was  offered  for  bis  head  and  for  that  of  Sulpitius, 

throw.  oecaflioned>  called  forth  all  the  energies  of  Rome,  and  several  of  their  adherents.    Sulpitius  was  seized, 

Every  citizen  capable  of  bearing  arms  was  called  into  and  put  to  death.    Marius  made  his  escape;  and  such 

the  field,  fencing-masters  were  introduced  into  the  Ro-  was  the  cruelty  with  which  Sylla  exercised  the  power 

man  camp,  and  a  powerful  army  was  quickly  raised,  which  he  now  obtained,  that  he  made  himself  odious 

and  placed  under  the  command  of  the  celebrated  Ma-  to  the  senate  as  well  as  to  the  people.    Cintia,  a  violent 

rius.    The  firat  object  of  the  Roman  general  was  to  abettor  of  the  interests  of  Marius,  being  chosen  consul, 

meet  the  Ambrenes  and  Teutones,  who  were  march*  summoned  Sylla  to  answer  for  his  cruelties.    Sylla, 

ing  into  Italy  over  the  western  Alps.    Having  fallen  in  however,  thought  it  prudent  to  march  for  Asia,  and  left 

with  this  immense  army,  he  defeated  them  with  great  his  country  enveloped  in  the  flames  of  discord  which 

slaughter*  and  is  said  to  have  left  dead  on  the  field  no  he  had  contributed  to  raise. 

fewer  than  100,000,  whose  bones  were  used  to  fence       Marius  waa  now  recalled  from  Africa,  and  having 

the  vineyards  of  the  peasantry.  landed  in  Italy,  he  was  joined  by  numbers  of  slaves. 

The  Cimbri  had  by  this  time  entered  Italy.  #  The  and  men  of  ruined  fortunes,  who  soon  composed  a  for- 

tioops  of  Catullus  and  Sylla,  intimidated  by  their  ter-  midable  army.     Cinna,  whom  the  senate  had  expelled 

rible  aspect,  fled  before  them ;  and  had  the  barbarians  from  Rome,  raised  another  army  among  the  Italian 

not  waited  for  die  arrival  of  the  Teutones  they  might  states.    Sertorius  headed  a  third  army,  and,  as  their 

have  easily  taken  possession  of  Rome*    By  this  delay  adherents  daily  increased,  a  fourth  army  was  put  under 

Marius  had  time  to  unite  his  forces  with  those  of  Catul-  the  command  of  Papirius  Carbo.      The  senate,  after 

lus  and  Sylla,  of  which  he  received  the  chief  command,  making  an  idle  attempt  at  resistance,  was  obliged  to 

This  little  army  of  52,300  men,  did  not  hesitate  to  at-  open  the  gates  to  the  combined  troops.    A  guard  of 

tsck  the  Cimbri,  who,  when  drawn  up  in  a  square,  are  slaves,  organised  by  Marius  for  the  purposes  of  revenge, 

•aid  to  have  extended  over  thirty  furlongs.  The  Cimbri  received  orders  to  assassinate  all  whose  salutes  he  did 

had  tied  themselves  together  with  cords  fastened  to  not  return;  and  these  bloody  commands  were  executed 

their  belts,  to.  prevent  them  from  flying.    The  Romans  to  a  great  extent.    Thus  privileged  to  murder,  these 

won  threw  them  into  disorder,  and,  unable  to  quit  one  wretches  abandoned  themselves  to  every  kind  of  vice, 

another,  they  were  butchered  in  such  crowds,  that  and  Cinna  and  Sertorius  found  it  necessary  to  put  them 

130,000  were  left  on  the  field.    Having  taken  60.000  all  to  the  sword.    The  four  chiefs,  with  the  exception 

prisoners,  the  Romans  had  to  contend  with  the  Cira-  of  Sertorius,  entered  into  a  resolution  to  butcher  all  the 

brim  women,  who  defended  their  camp  with  the  ut-  senators  who  were  obnoxious  to  the  popular  faction, 

most  ferocity  and  valour*  A  general  slaughter  now  commenced.    The  heads  of 
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Roman    the  murdered  senators  were  stock  upon  poles,  end  their  therefore,  sued  for  peace,  wUcb  8ylla  eondudid  &>  I 

Empire^  bodies,  dragged  into  the  forum,  were  left  a  prey  to  the  vourably  for  his  country.  i 

i        dogs.    Sy  11a  was  declared  an  enemy  to  his  country,        Having  subdued  the  common  enemy,  8yUa  tuned  h*^ 

and  his  house  demolished-  *nss  against  his  rival  Fimbria.    Unable  to  defend  him* 

'   After  desolating  Rome,  the  soldiers  of  Marius  dis-  self  by  force,  Fimbria  laid  a  plot  for  murdering  fylk; 

persed  themselves  over  the  neighbouring  towns  and  but  the  scheme  failing,  he  put  an  end*  to  his  exiHeact 

villages,  and  committed  acts  of  cruelty  and  murder  Thus  freed  from  all  his  enemies  in  Asia,  SyHa  imposed 

which  have  not  been  exceeded  in  the  blackest  periods  inordinate  exactions  upon- the  nations  who  had  refuted 

of  history.  his  arms,  and,  having  collected  immense  treasure,  be 

ftuccenea  of-   While  Rome  was  suffering  under  these  cruelties,  set  sail  for  Italy,  leaving  behind  him  Locollos  m 

Sjlk.         Sylla  was  waging  a  successful  war  against  Mithridates.  quiestor,  and  Mursena-as  pnetor. 

After  landing  in  Attica  with  only  five  legions  and  a       Previous  to  his  departure  from  Asia,  Sylla  trtwniU^ 

few  cohorts,  he  speedily  made  himself  master  of  the  ca-  ted  to  the  senate  a  full  account  of  his  victories,  andm.  ■ 

pital.    The  united  armies  of  Archelaus  and  Taxiles,  nounced  his  resolution  of  returning  to  Rome  to  tike  * 

amounting  to  120,000,  encountered  Sylla  near  Cheronea  revenge  upon  his  enemies.    This  letter  spread  terror 

with  only  15,000  foot  and  1500  horse;  but  such  was  through  the  Roman  states,    Marius,  dreading  thee* 

the  bravery  of  the  Romans,  that  they  totally  defeat-  coupler,  abandoned  himself  to  excessive  drinking,  of 

ed  the  Asiatic  army,  and  left  110,000  dead  on  the  which  he  died. 

field.  The  senate  organised  an  army  under  Valerias  Fk< 

Dreading  the  influence  which  Sylla*s  success  might  cus,  but  they  all  deserted  to  Sylla;  and  no  sooner hai 

procure  him,  the  senate  sent  Lucius  Valerius  Flaccus  Cinna  declared  himself  consul,  and  assumed  Papiriai 

the  cbnsul,  accompanied  by  Fimbria,  an  experienced  Carbo  for  his  colleague,  then  the  Romans,  fearing  the 

general,  and  two  legions,  to  attack  Mithridates,  and  to  misgovernment  of  their  tyrants*  flocked  in  crowdito 

turn  their  arms  against  Sylla  if  they  found  him  disaf-  the  standard  of  Sylla.    The  senate,  indeed,  attempted 

fected  to  the  senate.   In  the  mean  time  Sylla,  who  was  to  make  an  appeal  to  the  compassion  of  the  conqueror; 

hi  Boeotia,  came  up  with  a  large  Asiatic  army  under  but  Sylla  persisted  in 'the  declaration,  that  his  enema 

Dorylaus,  the  king's  favourite,  over  which  he  gained  should  perish  either  by  the  sword  or  by  the  axes  of  the 

two  victories,  hi  the  first  of  which  Dorylaus  lost  150,000  executioners;  and,  though  nomerou*  armies  werenM 

men,  and  in  the  second  the  remnant  of  his  fine  army,  against  him,  yet  he  was  everywhere  victorious.  Cinm 

In  the  last  of  these  engagements,  £0,000  were  driven  fell  in  a  tumult ;  and  the  younger  Marius,  after  bong 

into  a  river  where  they  perished,  and  a  similar  num-  defeated,  and  flying  to  Pneneste,  was  closely  besieged 

ber  were  cut  to  nieces  in  a  marsh.    Plutarch  informs  in  that  city. 

us  that  the  marshes  were  dyed  with  blood ;  that  the        In  the  midst  of  this  civil  War,  Pontius  TekftiiMii,tt 

course  of  the  river  was  stopped  by  the  bodies  of  the  experienced  general  of  the  Samnitee,  marched  with  n 

slain ;  and  that  in  his  own  day,  about  200  years  after  army  of  40,000  men,  under  the  pretence  of  relieving 

the  battle,  numbers  of  swords,  bows,  helmets,  and  coats  Marius.    Having  thus  drawn  Sylla  and  Pompey  froa 

of  mail,  were  found  buried  in  the  sand.    Archelaus  Rome,  he  made  a  rapid  march  in  the  night  towardi  the 

irimself  is  said  to  have  lain  three  days  stripped  among  capital,  and  arrived  at  day-break  within  ten  furkogi 

the  slain,  till  he  obtained  a  small  vessel  to  convey  him  of  the  city.    Here  he  avowed  his  design  of  destterisg 

to  Euboea.     In  consequence  of  Sylla  having  bestowed  every  Roman  to  whatever  taction  he  belonged.  The 

upon  that  general  10,000  acres  of  ground  near  Chalcis,  Roman  citisens  sustained  great  loss  in  a  sally  whiohtbrj 

a  suspicion  arose  that  he  had  betrayed  his  master ;  but  made,  and  Sylla  himself  was  driven  beck  to  hiscamp. 

Dio,  and  Sylla  himself  in  his  Commentaries,  have  cleared  Rome  was  now  on  the  verge  of  ruin.    Tetania!  *H 

the  name  of  Archelaus  from  this  odious  imputation.  vanced  to  destroy  her;  but  Craseus  having  defettedi 

Placcur  In  consequence  of  some  differences  between  Flaccus  the  other  wing  of  his  army,  fell  upon  Telesinoi'iffliJ^ 

killed  by    and  Fimbria,  the  latter,  who  had  gained  over  the  sol-  put  them  to  the  rout,  and  saved  his  country. 
Fimbria,     diers,  attacked  his  colleague,  and  having  put  him  to        The  power  of  Sylla  was  now  predominant   MiioVC 

death,  took  the  command  of  the  Roman  armies  in  Asia,  ing  through  A  tenuis?,  he  carried  8000  prisoner!  tot 

A  battle  soon  took  place  between  his  troops  and  a  nu-  Rome,  who  were  at  once  massacred  in  the  drew, 

raerous  army  of  Mithridates,  and,  after  righting  with  Twelve  thousand  of  the  Prenestines  suffered  the  one 

equality  of  success,  the  Asiatic  army  withdrew  to  the  fate ;  and  the  inhabitants  of  Norba,  in  Campania,  «t 

opposite  side  of  the  river  to  entrench  themselves.    A  fire  to  their  houses,  and  perished  in  the  flames.  The 

violent  storm  having  soon  after  arisen,  Fimbria  seized  streets  of  Rome  were  literally  filled  with  dead  tafa; 

the  opportunity  which  it  gave  him,  crossed  the  river,  and  when  a  senator  ventured  to  ask  the  tyrant  wha 

and,  surprising  them  in  their  tents,  he  made  such  havoc  he  meant  to  cease  from  his  cruelties,  he  answered  wtt 

among  them  that  only  the  generals  and  a  few  troops  of  great  coolness  that  he  would  take  the  question  into  ft 

horse  escaped.  Mithridates,  the  king's  son,  fled  to  Per-  consideration.  No  fewer  than  4700of  the  most  wsattj 

gamus,  where  his  father  resided ;  but  Fimbria  pursu-  and  eminent  men  in  Rome  were  slaughtered  tytk  j 

ing  him  day  and  night,  entered  Pergamus  sword  in  orders  of  Sylla ;  and  when  he  had  thus  satiated iMa-H 

hand.    Mithridates  and  his  son  having  fled  only  a  few  self  with  the  blood  of  his  enemies,  he  caused  naudf 

hours  before,  Fimbria  followed  them  to  Pitane,  which  to  be  proclaimed  perpetual  dictator, 
he  invested.    Having  no  ships  to  blockade  it  by  sea,  he        Being  now  absolute  sovereign  of  Rome,  Sylh iih* 

ordered  Lucullus,  the  Roman  admiral,  to  hasten  to  gated  every  law  that  stood  in  the  way  of  his  ambttsj 

Pitane  with  his  fleet ;  but,  under  the  influence  of  pri-  purposes,  and  enacted  others  to  sanction  the  ohjedsl*^ 

vate  pique,  he  refused  to  come,  and  thus  permitted  nad  in  view.    To  the  surprise,  however,  brth  </» 

Mithridates  to  escape  in  his  fleet  to  Mitylene.  friends  and  of  his  enemies,  neresimed  the  oNctatcwwp. 

Most  of  the  Asiatic  cities  yielded  to  the  arms  of  Fim.  and  retired  to  a  villa  at  Puteoli,  where  he  spent  (ferret 

bria;  and  Mithridates's  fleet  was  entirely  defeated  in  of  his  days  ia  the  soeietv  of  licentious  person*,  ssd  a 

two  engagements  by  Lucullus.    The  king  of  Pontus,  the  occasional  pursuits  of  literature*    His  intempene* 


ROMAN    EMPIRE.  899 

hastened  hit  death,  which  took  place  in  the  60th  year  money.    The  law  was  pitted,  and  Pompey  executed    Roman 

of  bit  age.    The  public  honoured  him  with  a  mag-  the  duties  of  his  office  to  the  satisfaction  of  his  country*    Empire, 

nificent  funeral*  and  a  monument,  with  an  inscription  Without  resigning  his  sovereignty  of  the  seas,  he  was  s^pv^' 

written  by  himself/  was  erected  to  his  memory  in  the  nominated  general  of  all  the  forces  in  Asia,  by  a  law 

field  of  Mars.  which  was  supported  by  Caelar  and  by  Cicero.    This 

About  this  tira°,  C*?sar  and  Pompey,  who  had  been  great  charge  he  executed  with  the  highest  success,  and 

long  distinguished  by  their  military  achievements,  began  completed  the  conquest  of  Pontus  and  other  eastern 

thit  career  of  rivalry  and  ambition  which  proved  so  countries* 

fatal  to  their  country.    After  the  death  of  Marius  and       Rome  was  at  this  time  nearly  destroyed  by  the  con-  Catiline's 

Cinna,  Sertorius  fled  to  Spain,  where  he  established  an  spiraey  of  Catiline,  to  which  it  has  been  said  that  both  compiimey. 

independent  republic.  Pompey  and  Metellus,  who  were  Cesar  and  Crassus  were  privy.  The  history  of  the  con*  B-  c*  6*a 

sent  against  him,  were  defeated  in  every  battle,  and,  spiraey,  and  an  account  of  the  defeat  and  death  of  Ca- 

though  the  best  generals  of  the  age,  they  were  com-  tiline,  have  already  been  given  under  our  article  Ca- 

pelled  to  abandon  their  enterprise  against  him.    The  tilikb.  # 

officers  of  Sertorius,  however,  jealous  of  bis  fame,  con-       In  the  absenceof  Pompey,  Caesar  rose  rapidity  in  favour 

spired  against  him.    At  a  public  banquet,  Perpenna  with  the  people.    In  the  year  of  Catiline's  conspiracy, 

overturned  a  glass  of  wine  as  a  signal  to  the  conepira-  he  was  chosen  Pontifex  Maximus.    He  was  next  ad* 

tors,  and  immediately  Antonius,  another  officer,  stab-  vanced  to  the  prsetorship,  and,  when  this  office  expired, 

bed  the  aged  general  to  the  heart.    Destitute  of  ta-  be  was  appointed  by  lot  to  the  government  of  Lusi- 

lents,  the  conspirators  were  unable  to  supply  the  place  tenia.    Haying  subdued  several  nations  in  Spain  that 

of  their  former  leader ;  and  Pompey  put  a  speedy  ter-  had  not  before  been  subject  to  Borne,  Caesar  publicly 

mutation  to  the  Spanish  war*  claimed  a  triumph.    Ambitious,  however,  of  the  con* 

The  tranquillity  of  the  republic  was  now  disturbed  sulship,  he  waved  his  pretensions  to  the  triumph,  and 

by  Spartacua,  a  Thraeian .  shepherd,  who  was  one  of  entered  Rome. 

the  gladiators  kept  at  Capua,  in  the  house  of  Lentnlus.        Here  he  found  Pompey  and  Crassus  struggling  for  Triomvi- 
Escaping  from  his  confinement  with  thirty  of  his  com*  popularity  and  power.     Under  the  mask  of  friendship  nte  of  Ca> 
psnions,  he  took  up  arms  against  the  Romans.    At  the  for  both,  he  proposed  to  them  to  forget  their  differ-  nr'  Po?~ 
head  of  10,000  men  he  laid  waste  the  country,  hiding  ences,  to  unite  their  interests,  and  to  form  a  triumvi-  %*££ 
himself  at 'firet  in  the  solitary  regions  of  Campania;  but  rate,  in  which  the  whole  power  of  the  senate  and  the  b.  C.  60. 
as  his  army  increased  in  numbers,  and  improved  in  die-  people  should  be  centred  in  Pompey,  Crassus,  and 
cipline,  he  engaged  the  Romans  in  open  battle,  and  de*  Caesar.    This  secret  league  was  soon  formed  and  ra- 
feated  with  great  loss  two  consuls  that  were  sent  against  tified  by  mutual  oaths.    Through  the  influence  of  his 
him.    Crassus  was  next  placed  at  the  head  of  a  power*  colleagues,  Caesar  was  raised  to  the  consulship,  and,  in 
ful  army,  and  though  he  at  first  despaired  of  success,  order  to  root  himself  more  deeply  in  the  affections  of 
vet  he  at  last  succeeded  in  defeating  Spartacus  in  a  the  people,  he  passed  the  Agrarian  law,  by  which  a 
bloody  engagement,  and  putting  12,000  of  the  slaves  to  provision  was  to  be  made  for  20,000  of  die  poorer  ti- 
the sword.    Spartacua  displayed  great  personal  valour  tiaens.    To  secure  the  influence  of  the  knights;  he 
in  this  encounter.    When  wounded  in  the  leg  he  fought  abated  a  third  part  of  the  rents  which  they  annually 
on  his  knees.,  wielding  his  sword  in  the  one  band,  and  paid  into  the  treasury,  and  he  was  thus  able  during 
shielding  himself  with  his  buckler  in  the  other ;  and  the  rest  of  his  consulship  to  govern  Rome  with  the  most 
when  he  waa  overpowered  by  an  irresistible  force,  he  despotic  sway.    The  influence  of  Pompey,  however, 
breathed  his  last  above  a  heap  of  Romans  who  had  stood  in  the  way  of  Caesar's  ambition.    A  strong  mili* 
fallen  beneath  his  sword.    A  part  of  the  army  of  Spar*  tary  force  was  necessary  to  the  accomplishment  of  his 
tacus,.  however,  rallied  after  their  defeat,  and,  being  schemes,  and,  through  the  influence  of  his  friends,  he 
routed  by  Pompey,  this  ambitious  leader  claimed  too  was  appointed  proconsul  of  Cisalpine  and  Transalpine 
great  a  portion  of  the  glory  which  was  due  to  Crassus.  Gaul  for  a  period  of  five  years,  and  with  an  army  of 
Pompey  was  now  chosen  consul  along  with  Crassus ;  four  legions.    During  this  period  he  carried  on  eight 
and  it  soon  became  evident  that  the  commonwealth  was  campaigns  in  Gaul,  and  made  two  descents  on  Britain, 
to  suffer  from  the  ambition  of  these  two  rivals.    After  a  full  account  of  which  he  has  left  behind  him  in  his 
they  had  with  difficulty  been  made  to  lay  down  their  Commentaries  ;  and  he  thus  gained  the  two  great  ob* 
srms,  they  entered  .into  a  contest  for  popular  favour,  jects  of  his  ambition,  the  highest  military  renown,  and 
Pompey  attempted  to  ingratiate  himself  with  the  peo-  a  victorious  army  devoted  to  his  cause. 
pie,  by  reinstating  the  tribunes  in  their  rights,  of  which  •    Pompey  and  Crassus  having  been  raised  to  the  con* 
Sylla  had  deprived  them*  Crassus,  who  was  the  richest  sulship,  waited  on  Csesar  at  Lucca,  where  they  arranged 
nun  in  Rome,  and  whose  property  exceeded  consider-  their  new  schemes  of  mutual  ambition.    It  was  stipu* 
ably  a  million  of  English  money,  entertained  the  popu-  lated  between  them,  that  Crassus  was  to  have  the  go*. 
lsce  in  the.  most  liberal  manner  at  10,000  tables,  and  vernment  of  Syria  and  the  eastern  provinces;  that  Pom* 
distributed  snmng  them  corn  sufficient  to  serve  their  pey  was  to  govern  Spain  and  Africa ;  while  Cesar  was 
families  for  three  months.  contented  with  the  continuance  of  his  command  in  Gaul 
*    With  the  view  of  putting  down  the  numerous  pira*  for  other  five  years. 

cies  which  prevailed,  Pompey  received  absolute  autho*        Crassus  having  undertaken  an  expedition  against  the  The  Ro- 

h  rity  for  three  years  over  all  the  isles  within  the  Pillars  Parthians,  he  was  met  in  an  extensive  plain  by  the  Par*  mani  under 

of  Hercules,  and  over  all  the  countries  400  furlongs  thian  army  under  Surena,  by  whom  he  was  defeated  Cnarostur- 

fromtheoea,    He  was  authorised  to  raise  soldiers  and  with  a  loss  of  20,000  killed,  and  10,000  prisoners.  "J***  to 

tailors,  to  take  the  necessary  sums  out  of  the  public  Crassus  and  the  rest  of  his  army  escaped  by  the  dark*  jf?  F"~ 

jreasusy  without  being  aocountablefor  them, and  tQselect  ness  of  the  night ;  but  the  mutiny  of  his  soldiers,  and  3.^.^53. 

u^ienatoraM  his  lieutenant*.    The  tribune  Rosciua  the  treachery  of  his  guides,  compelled  him  to  surren* 

attempted  in  vain  to  resist  this  grant  of  power  and  of  der  himself  to  the  Parthian  general,  who  cut  off  his 
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head^  and  tent  it  to  the  king  Orodes.  In  consequence 
of  this  event  Cessar  and  Pompey  were  left  the  6ole  ar- 
biters of  the  fate  of  Rome. 

When  Ceesar  had  succeeded  in  subjugating  Gaul,  it 
was  resolved  by  the  senate  that  both  he  and  Pompey 
should  disband  their  armies ;  but  the  designs  of  Cesar 
having  become  more  obvious  to  his  countrymen,  a  de- 
cree of  the  senate  was  passed,  ordering  the  consuls,  the 
proconsul  Pompey,  the  praetors,  and  all  who  had  been 
consuls,  to  provide  by  every  means  in  their  power  for 
the  public  safety.  When  this  decree  for  a  civil  war 
was  passed,  the  consuls  Marcelius  and  Lentulus  pre* 
sented  Pompey  with  a  sword,  requiring  him  to  defend 
the  republic,  and  to  command  their  armies.  Lucius 
Domitius  was  appointed  to  succeed  Ceesar,  and  the  most 
active  preparations  were  made  by  the  senate  for  de- 
fending their  country.  Caesar,  however,  determined 
to  commence  hostilities.  With  one  of  his  legions  he 
surprised  and  made  himself  master  of  Ariminium ;  and 
he  sent  immediate  orders  to  the  powerful  army  which 
he  had  left  in  Gaul  to  join  him  without  delay. 
-  Alsrmed  at  the  unexpected  activity  of  Caesar,  Pom- 
pey retired  to  Capua.  In  the  mean  time  Caesar  was 
busy  raising  fresh  troops ;  and  his  own  army,  and  that 
which  he  placed  under  Mark  Antony,  took  possession 
of  several  towns  in  Italy.  Corsinium  having  been  re- 
duced* Pompey  retreated  from  Capua  to  Brundusium, 
which  was  immediately  invested  by  Cesar ;  but  before 
he  had  completed  his  contrivance  for  shutting  up 
the  harbour,  the  fleet  had  carried  the  two  consuls 
and  thirty  cohorts  to  Dyrracbium.  Pompey  having 
thus  the  means  of  escape  in  his  power,  masked  his  de- 
signs, by  walling  up  the  gates,  digging  ditches  in  the 
streets,  and  making  every  preparation  for  withstanding 
a  siege.  He  placed  his  light  infantry  on  the  walls,  and 
commanding  the  citizens  to  keep  within  doors,  he 
embarked  all  his  troops  in  the  space  of  three  days,  and 
giving  a  signal  for  the  light  troops  to  follow,  they  re- 
paired in  naste  to  the  ships.  No  sooner  did  Caesar 
observe  that  the  walls  were  unguarded,  than  he  ordered 
them  to  be  scaled ;  but  before  his  troops  could  reach 
the  harbour  he  found  Pompey's  fleet  in  full  sail,  with 
the  exception  of  two  ships  which  had  run  aground  in 
the  hurry  of  quitting  the  harbour. 

Being  thus  left  in  the  peaceful  possession  of  all  Italy, 
Cesar  advanced  to  Rome,  where  he  conducted  himself 
with  that  moderation  and  humanity  which  he  thought 
most  likely  to  gain  his  object.  Quartering  his  troops  in 
the  neighbouring  municipia,  he  took  up  his  own  re- 
sidence in  the  suburbs,  where,  through  his  friends  Mark 
Antony  and  Cassius,  he  requested  the  senate  to  receive . 
a  justification  of  his  conduct.  At  the  conclusion  of  the 
speech  which  he  made  on  this  occasion,  he  proposed  to  * 
offer  terms  of  accommodation  to  Pompey ;  and  he  even 
requested  some  of  the  conscript  fathers  to  carry  pacific 
terms  to  the  consuls.  Having  thus  ingratiated  himself 
even  with  those  who  were  not  of  his  party,  he  ap- 
plied for  money  from  the  public  treasury.  On  the  au- 
thority of  a  law,  Metellus,  one  of  the  tribunes,  opposed 
this  demand;  but  Caesar,  disregarding  his  opposition, 
went  to  the  temple  of  Saturn,  where  the  public  money 
was  kept,  broke  open  the  doors,  and  took  from  it  the 
enormous  sum  of  300,000  pounds  weight  of  gold. 

With  such  a  liberal  supply,  Caesar  raised  troops 
over  all  Italy,  and  sent  governors  into  the  different 
provinces :  to  Mark  Antony  he  gave  the  command  of 
the  armies  in  Italy ;  to  his  brother  C.  Antonius,  the- 


government  of  Myricum  ;'  and '  to  Licinios  Crass*!,    1 
that  of  Cisalpine  Gaul.    He  "gave  the  charge  of  the   l 
capital  to  JEmtlius  Lepidus,  and  he  set  over  his  fleets  w 
P.  Cornelius  Dolabella,  and  the  younger  Hortenaios. 
As  Pompey  had  placed  governors  over  the  same  pro- 
vinces, the  flames  of  a  civil  war  raged*  in  almost  every 
part  of  the  world. 

After  settling  his  affairs  at  Rome,  Caesar  hastened  Ca 
to  Spain ;  but  when  he  arrived  in  Transalpine  Gaul,  he  « 
found  that  Lucius  Domitius  Ahenoharbusnad  arrived  zt^P 
Marseilles  with  asquadronof  seven  galleys,  and  had  taken 
possession  of  the  cky  in  the  name  of  Pompey.  He  there, 
lore  built  twelve  galleys  at  Aries,  and  invested  Mar- 
seilles with  those  legions  which  he  left  under  the  care 
of  C.  Trebonius.    He  likewise  sent  forward  Q.  Fabios 
with  three  legions,  to  take  possession  of  die  Pyrenees, 
and  immediately  followed  him  with  the  rest  of  his 
army.    Having  learned  on  his  arrival  that  Africanus 
and  Petreius  had  posted,  on  a  hill  near  Lerida,  their 
combined  forces,  consisting  of  5  legions,  SO  native 
cohorts,  and  £000  horse,  Caesar  encamped  in  m  plain 
between  the  Segroand  Cinca,  and  attempted  to  seize  a 
small  eminence  between  the  enemy's  camp  and  Lierida, 
from  .which  they  derived  their  provisions.     After  s 
severe  conflict,  which  continued  Ave  hours,  Africanus 
maintained  his  position.    The  failure  of  Caesar  in  the  a 
first  action,  was  followed  by  calamities  of  the  mostpn 
distressing  kind.    From  the  swelling  of  the  rivers  and  P" 
continued  rains,  the  two  rivers,  between  whfch  Csssar  a 
had  encamped,  swelled  to  such  a  degree  that  they 
broke  down  all  his  bridges,  and  inundated  the  neigh- 
bouring country.     By  this  accident  he  could  no  longer 
receive  supplies  from  the  cities  that  had  declared  for 
him ;  and  though  he  attempted  to  rebuild  his  bridges, 
yet  the  force  of  the  current  would  not  permit  it,  and 
his  army  was  on  the  eve  of  perishing  with  want. 

The  adherents  of  Pompey  in  Rome  began  to  show 
their  opinions  when  the  intelligence  of  Caesarr's  dis« 
tresses  reached  the  capitol.  Even  Cicero,  whom  Ca> 
sar  himself  had  requested  to  remain  neutral,  set  off*  for 
Dyrracbium,  where  Pompey  received  him  in  the  most 
friendly  manner. 

The  distress  of  Caesar,  however,  was  only  temporary. 
The  resources  of  his  great  mind  increased  with  his  ca-    i 
lamities,  and  when  he  found  it  in-  vain  to  erect  his 
bridges,  he  built  a  number  of  boats  with  singular  ex- 
pedition ;  and  while  Africanus  was  attempting  to  in- 
tercept the  succours  sent  him  from  Gaul,  he  conveyed 
his  boats  during  the  night  on  carriages  to  a  distance  cf 
twenty-two  miles,  when  a  large  detachment  passed  the 
Segro,  and  pitching  their  camp  on  the  opposite  bank, 
erected  a  bridge  in  two  days,  and,  saving    the  sup- 
plies from  Gaul,  relieved  the  necessities  of  the  army. 
Thus  preserved  from  the  horrors  of  famine,   Caesar  **** 
pursued  the  armies  of  Africanus  and  Petreius,  and  with-  Ml 
out  coming  to  a  general  engagement,  he  forced  them 
to  lay  down  their  arms,  and  thus  possessed  himself  of 
all  southern  Spain.    Varro,  who  ootnsnanded  in  farther 
Spain,  followed  the  example  of  Africanus,  and   left 
Caesar  in  the  quiet  possession  of  the  whole  king- 
dom, j 

Leaving  Cassias  with  the  legions  as  governor  dt 
Spain,  Caesar  returned  to  Rome  by  the  way  of  Mar-  C«a 
settles,  which  he  found  on  the  eve  of  surrendering  to  "* 
Trebonius.  Upon  his  arrival  in  •  Rome,  M.  iEmiiios  *** 
Lepidus,  one  of  the  praetors;  in  opposition  to  the  £3 
wishes  of  the  Senate,  nominated  Caesar  dictator,  an  of- 
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ft    £oe  vUeb.be  immediately  accepted.     During  the  sight.    Pompey,  however,  declined  the  engagement,    ^om*n 

'•  eleven  days  which  he  held  that  office,  lie  acquired  by  and  encamping  on  a  hill  -called  Petra,  which  command-  •_p"*\ 

+J  his  moderation  the. affection  of  all  classes.    He  recall-  ed  the  sea,  he  expected  to  he  supplied  with  provisions  ^**/**»/ 

ed  those  who  were  banished*  and  conferred  the  rights  from  Greece  and  Asia,  while  his  rival  would  be  re- 

of  Roman  citizens  on  all  the  Gauls  beyond  the  Po.  ducedtotbe  necessity  of  procuring  them  from  Epirus 

As  dictator  he  presided  at  the  election  of  the  con-  by  a -dangerous  and  expensive  route. 
aids,  and  resigning  that  office,  he  and  Serviiius  Isau-         Caesar,  who  saw  his  design,  conceived  the  hold  plan 

ricus,  one  of  bis  best  friends,  were  elected  consuls  for  of  besieging  Pompey  in  his  camp.    He  drew  round 

the  next  year.  it  a  line  of  circumvallation,  end  hemmed  m  Pompey 

Determined  to  carry  his  arms  into  the  east,  be  sent  so  completely,  that  bis  horses  died  for  want  of  forage, 

to  twelve  legions  to  Brundusium..   In  the  beginning  of  though  his  troops  were  liberally  provided  for  by  sea. 

the  year  he.  arrived  with  five  legions  and  600  horse,  in  Caesar's  army  suffered  great  distress  for  want  of  corn, 

Chaonia  in  Epirus,  and  sent  back  .two  ships  to  bring  but  those  of  his  men  who  had  been  in  Sardinia  made 

over  the  rest  of  his  army.     Pompey  was  equally  active  bread  from  an  herb  called  elmra%  which  they  steeped 

iu  marshalling  his  forces ;  and  bad  received  reinforce*  in  milk.     The  diseases  which  broke  out  in  Pompey's 

.menu  of  extraordinary  magnitude  both  from  Europe  camp,  and  the  want  of  forage,  forced  him  to  break 

and  from  Asia.    He  had  obtained  one  legion  from  Si-  through  the  line  of  the  enemy.  Embarking  his  archers, 

cily,  one  from  Crete,  and  two4  from  Syria.    The  princes  slingers,  and  light  infantry,  he  marched  at  the  head 

in  alliance    with   Rome   raised  three  thousand  arch-  of  sixty  cohorts  to  attack  the  part  of  Caesar's  lines  next 

ers,  six  cohorts  of  slingers,  and  seven  thousand  horse,  the  sea  that  were  incomplete.    The  seventh  legion  who 

The  free  Asiatic  cities  joined  him  with  their  best  defended  them  gave  way ;  and  notwithstanding  the 

troops ;  and  he  is  said  to  have  received  succours  from  succours  that  were  sent  by  Mareellinus,  Pompey  was 

Arabia  and  Ethiopia,  and  even  from  the.  Indus  and  the  successful  till  a  powerful  body  of  troops  under  Mark 

Ganges.    His  own  army  comprehended  almost  all  the  Antony  compelled  him  to  retire.    Caesar  now  attempt- 

Itoman  knights,  and  the  flower  of  the  young  nobility ;  ed  to  seixe  a  post  occupied  by  a  legion  of  Pompey's 

and  his  soldiers  were  principally  veterans,  accustomed  troops.    He  accordingly  attacked  it  with  thirty-three 

to  all  the  dangers  and  privations  of  war.    His  fleet  cohorts,  and  in  spite  of  the  most  powerful  resistance, 

consisted  of  about  500  ships,  and  his  army  was  ac-  penetrated  to  the  second  entrenchment.    Cesser's  right  CaBssrde- 

compsnied  by  the  two  consuls  of  the  last  year,  and  wing,  however,  mistook  the  entrance  into  the  camp,  ******  "a  n» 

about  200   Roman  senators.    The  cause  of  Pompey  and  having  separated  from  the  left  wing,  were  thr6wn  p™^ 

was  therefore  everywhere  considered  as  the  cause  of  into  great  disorder,  which  Pompey  no  sooner  perceiv-  c^pT 

the  Itoman  commonwealth.    Those  who  had  hither-  ed,  than  he  attacked  them  with  his  cavalry  and  com- 

to  remained  neutral  flocked  to  his  standard ;  and  all  nleted  the  defeat.     Caesar  attempted  in  vain  to  rally 

who  were  distinguished  by  their  patriotism  and  their  his  routed  soldiers,  who  left  thirty-two  Roman  eaglet 

virtues  had  taken  refuge  in  his  camp.     When  Caesar  in  the  hands  of  the  enemy. 

had  landed  in  Epirus,  he  took. Oricum  and  Cephaionia;  Mortified,  but  not  disheartened  by  this  severe  del 
and  he  was  on  the  eve  of  marching  to  Dyrrhachium,  feat,  Caesar  addressed  his  army  with  the  most  soothing 
which  contained  Pompey's  magazines,  when  he  heard  eloquence,  and  retired  to  Apollonia.  He  thence  march- 
that  thirty  of  the  ships  which  he  had  sent  back  to  ed  to  Maced  on,  with  the  view  either  of  drawing  Pompey 
Brundusium  had  been  taken  by  Bibulua,  one  of  Pom-  into  a  general  engagement,  or  of  cutting  off  Scipio 
pey's  admirals,  and  that  his  troops  at  Brundusium  were  Metellus,  Pompey's  father-in-law.  The  news  of  his 
likely  to  fall  into  the  hands  of  the  enemy,  who  pos-  late  defeat  threw  immense  obstructions  in  his  way ; 
rosed  all  the  harbours  between  Salonium  and  Oricum.  but  having  marched  into  Thessaly,  the  principal  towns 
*  Under  these  circumstances,  Csesar  offered  to  make  peace  opened  their,  gates  to  him. 
with  Pompey,  on  the  conditions  thtt  the  armies  of  The  dilatory  conduct  of  Pompey,  though  no  doubt  * 
both  should  be  disbanded  in  three  days;  that  their  for-  founded  on  true  wisdom,  and  on  a  thorough  knowledge  ( 
mer  friendship  should  be  solemnly  renewed,  and  that  of  the  talents  and  situation  of  Caesar,  began  to  give 
they  should  return  together  into  Italy.  These  terms  umbrage  to  his  own  officers ;  and  under  the  influ- 
.wtre  twice  sent  to  Pompey,  who  refused  to  enter  into  ence  of  these  feelings,  which  had  extended  themselves 
any  accommodation.  Caesar  therefore  advanced  to-  even  to  the  common  soldiers,  he  resolved  upon  risk- 
wards  Dyrrhachium;  but  Pompey  having  entrenched  ing  a  general  battle.  With  that  view,  he  occupied 
himself  in  its  immediate  neighbourhood,  he  was  dis-  the  wide  plain  of  Pharsalia  between  Pharsalus  and 
appointed  in  his  expectations  of  taking  it  by  sur-  fhilippi,  where  he  was  joined  by  his  father-m-law 
prise.     The  two  hostile  armies  were  unwilling  to  en-  Metellus. 

gage ;  and  Caesar,  who  was  sensible  of  his  great  in-        Pompey  pitched  his  camp  on  the  declivity  of  a  moun-  Pompey  re- 
fetiority  in  numbers,  sent  the  most  urgent  dispatches  tain  which  was  entirely  inaccessible  ;~but  he  was  deep-  wives  to 
to  Mark  Antony  to  hasten  to  his  assistance.     Having  ly  impressed  with  the  propriety  of  destroy  ing  his  enemy  Pvc  hAttle 
received  no  reply  to  these  demands,  he  disguised  him-  by  the  slow  weapons  of  fatigue  and  hunger,  rather  *°  Ca**r- 
self  in  the  habit  of  a  slave,  and  resolved,  in  the  frail  than  staking  his  whole  fortune  on  the  issue  of  an  en- 
bark  of  a  fisherman,  to  cross  over,  to   Brundusiun,  gagement  with  a  brave  and  almost  desperate  army, 
through  the  enemy's  fleet ;  but  the  boat  being  driven  He  therefore  availed  himself  of  various  pretences  to  ♦ 
back  by  contrary  winds,  he  dispatched  Posthumius  evade  an  action,  till  he  was  compelled  to  it  by  the  un- 
with  the  most  urgent  orders  to  Mark  Antony  to  bring  aniraous  decision  of  a  council  of  war,  which  his  officers 
over  the  troops  at  every  hazard.     These  succours  at  had  almost  forced  him  to  assemble.     Having  deter- 
last  arrived  under  Mark  Antony  and  Calenus,  who  mined  to  offer  Pompey  battle,  Csesar  led  out  his  army  ;  Battle  of 
landed  them  safely  at  Nyphoeum.    Pompey  attempted  but  Pompey  still  kept  his  advantageous  position  under  Pharoalia. 
in  vain  to  prevent  their  junction  with  the  main  army,  the  cover  of  his  trenches  at  the  foot  of  the  hill.    Un- 
and  no  sooner  had   Csesar  collected  his  forces  than  willing  to  attack  his  enemy  in  such  a  position,  Csesar 
he  offered  Pompey  battle,  and  drew  up  his  army  in  his  resolved  to  decamp  next  day,  and  had  just  struck  hia 
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Roman     tenia  when  he"  learned  thai  Pompey  had  quitted  hia  enemy,  Caesar  considered  hie  viotory  at  tsicmpfctetm.  U 

Empire,    «.tttrenchmenta  and  advanced  into  the  plain.     He  im-  til  he  waa  in  possession  of  Pompey  s  camp.    He  there-  H 

Vj'  »  **-**  mediately  halted  his  army,  and  drew  them  up  in  order  fore  marched  on  foot  at  the  head  of  hi*  army,  and  in-  ^ 

Battle  of     of  battle.    The  army  of  Caesar  did  not  exceed  22,000  cited  them  to  complete  the  victory  which  they  bad  tl» 

PuanaJia,    fQQi  An{j  5Qqq  norMt  while  that  of  Pompey  waa  above  ready  achieved.    The  cohorts  and  the  Thradan  troop 

45,000  foot  and  7000  horse.    In  order  to  make  up  for  who  defended  the  camp  made  a  bold  resistance;  but 

this  inequality  in  his  cavalry,  C&sar  had  selected  the  they  were  driven  from  the  trenches,  and  forced  to  take 

strongest  and  the  moat  active  of  his  foot  soldiers,  and  refuge  in  flight    As  a  strong  body  of  the  fugitives 

taught  them  to  fight  between  the  ranks  of  his  cavalry,  had  retired  to  the  mountains,  Caesar  thought  it  nece*. 

Pompey  placed  his  veteran  troops  in  the  centre  and  two  sary  to  pursue  them ;  and,  after  various  operation*,  he     I 

hanks  of  his  army,  and  he  distributed  hia  new  levies  at  last  compelled  them  to  surrender.    When  Caw 

over  the  main  body  of  the  army.    Scipio  commanded  saw  the  field  covered  with  the  bodies  of  hia  countrr- 

the  Syrian  legions  in  the  centre,  Domitiua  Ahenobarbus  men,  he  exclaimed  to  one  who  stood  near,  "Tbiy 

led  the  Spaniards  on  the  right  wing,  which  was  cover-  would  have  it  so."     He  treated  the  vanquished  with 

ed  by  the  river  Cnipue,  while  Pompey  placed  himself  great  humanity  ;  and  the  honours  which  he  acquired  at 

at  the  head  of  two  legions  on  the  left,  where  he  had  a  victor  were  soon  rendered  more  glorious  by  tbeattri- 

asaembled  all  hia  horse,  alingers,  and  archers,  with  the  butes  of  clemency  and  moderation  by  which  be  was 

view  of  making  the  most  vigorous  attack  from  that  ennobled.    Caesar  lost  about  200  men,  and  Pompey 

quarter.  15,000.     No  fewer  than  24,000  laid  down  their  arms, 

Caesar's  army  waa  divided  into  three  bodies.  Do-  and  entered  into  Caesar's  army, 
mitiua  Calvinua  commanded  the  centre,  Mark  Antony  .  After  this  unfortunate  event  Pompey  fled,  and  Catir 
the  left,  and  Caesar  the  right  wing,  which  waa  to  be  resolved  to  follow  him  into  whatever  country  he  should 
opposed  to  Pompey,  and  which  consisted  of  hia  fa-  fly  for  refuge.  In  this  pursuit,  Caesar  went  to  Am- 
vourite  tenth  legion.  The  appearance  of  Pompey 'a  phipolis,  to  £pheaua,  and  from  Ephesus  to  Rhode*, 
cavalry  in  one  spot,  indicated  to  Caesar  the  intentions  where  he  learnt  that  Pompey  had  retired  to  Egypt 
of  hia  rival  He  therefore  drew  aix  cohorts  from  hia  He  therefore  set  sail  without  delay  and  reached  Alex- 
rear,  and  concealing  them  behind  his  right,  he  in*-  andria  with  about  40  0  men;  but  he  had  no  sooner 
atructed  them  to  reserve  their  javelins  till  the  approach  Janded,  than  he  heard  of  Pompey 'a  assassination  by  ^J 
of  Pompey  'a  cavalry,  and  to  push  them  in  the  faces  of  the  king  of  Egypt,  and  waa  soon  presented  by  one  of  ^ 
the  horsemen,,  whr,  consisting  of  the  young  Roman  the,  murderers  with  the  head  and  ring  of  his  great  mil 
nobility,  dreaded  a  ecar  in  the  face  more  than  the  ae-  Caesar  turned  from  the  sight  with  instinctive  horror, 
verest  wound  in  the  body.  He  then  placed  his  own  and  subduing  the  feelings  of  animosity  which  be  bad 
handful  of  cavalry  on  the  right  of. the  tenth  legion,  so  long  chenahed  againat  an  inveterate  enemy,  beor- 
and  commanded  hia  third  line  to  await  his  signal.  dered  a  splendid  monument  to  be  esected  to  the  me- 
After  encouraging  their  respective  troops,  Caesar  gave  mory  of  Pompey,  and  he  consecrated  the  spot  by  build- 
Jthe  signal  for  battle,  and  his  army  advanced,  while  ing  a  temple  to  Nemesis. 

that  of  Pompey  had  been  instructed  to  receive  the  first  Disliking  their  alliance  with  the  Romans,  the  Egypt* 
shock  without  quitting  their  places.  While  Caesar'a  ians  conceived  the  design  of  breaking  off  their  sllegi- 
line,  advancing  boldly  to  the  combat,  saw  the  enemy  ance.  Photinua,  the  eunuch,  not  only  behaved  with 
motionless,  they  suddenly  halted,  and  during  the  pause  -disrespect  to  Caesar,  but  he  even  attempted  to  mardtf 
which  ensued,  the  hostile  lines  gazed  at  each  other  him.  Conscious  of  the  inadequacy  of  his  military  force, 
with  inward  horror,  but  with  undisturbed  serenity.  -Caesar  checked  the  resentment  which  these  circuo* 
After  having  breathed  for  a  while,  Caesar'a  troops  stances  had  raised;  but  he  sent  privately  for  the  Roman 
advanced  with  fury,  discharging  their  javelins,  and  legions  which  were  nearest  to  Egypt.  When  these 
fighting  with  their  awords.  Pompey  sustained  the  reinforcements  arrived,  Caesar  avowed  his  intestion 
attack  by  similar  weapons ;  but  no  sooner  had  he  or-  as  Roman  consul  to  settle  the  succession  to  the  crown 
dered  hia  cavalry  to  charge,  along  with  the  archers  of  Egypt,  which  waa  then  contested  between  Ptolmj 
and  slingera,  than  Caesar'a  men  began  to  give  way.  and  his  sister  Cleopatra.  Although  the  Roman  senate 
.The  reserve  of  six  cohorts  which  Caesar  had  prepared  had  taken  the  part  of  Ptolemy,  and  had  therefore  cen- 
to resist  this  attack  now  advanced,  and  striking  at  the  curred  in  the  banishment  of  Cleopatra  and  her  titter 
faces  of  their  pursuers,  produced  the  complete  effect  Arsinoe  into  Syria,  yet  Caesar  treated  the  question  ai 
which  Caesar  had  expected.  The  young  Roman  nobi-  undecided,  and  commanded  Cleopatra  and  Ptolemy  to 
lity,  who  valued  themselves  on  their  beauty,  were  in-  appear  before  him  to  plead  their  cause.  Enraged  at 
timidated  by  the  unsightly  wounds  which  were  inflict-  this  proposal,  Photinus,  the  guardian  of  Ptolemy,  tent 
ed  on  their  companions,  considered  only  how  to  defend  an  army  of  20,000  men  to  besiege  Caesar  in  Aleun- 
their  persons  ;  and  being  put  to  the  rout,  they  fled  dria.  The  Egyptians  were  soon  repulsed;  butCastf 
in  a  most  disorderly  manner  to  the  mountains,  leaving  finding  Alexandria  too  extensive  to  be  defended  by 
the  archers  and  alingers  to  be  cut  to  pieces  by  the  ene-  this  6mall  army,  resolved  to  make  a  stand  in  the  p* 
my.  The  successful  cohorts  now  advanced  against  the  lace  which  commanded  the  harbour.  Achilla!,  the 
flank  and  rear  of  Pompey  a  left,  which  made  a  brave  re-  Egyptian  commander,  attacked  him  in  this  position, 
aistance,  till  Caesar's  third  line  attacked  them  in  front,  .  and  attempted  to  seize  his  fleet ;  but  Caesar  set  fire  to 
and  forced  them  to  fly  to  their  camp.  The  auxiliaries  bad  the  ships,  and  having  -afterwards  taken  the  Isle  of 
fled,  while  Pompey 's  right  wing  was  fighting  with  great  Pharos,  &c.  the  key  to  the  harbour,  he  waa  abondaaC- 
bravery ;  but/  Caesar,  seeing  that  the  issue  of  the  con-  ly  supplied  with  every  thing,  and  resolved  to  oppose 
fliut  was  no  longer  doubtful,  cried  out  to  hia  men  to  every  attempt  on  the  part  of  the  enemy, 
pursue  the  strangers,  but  to  spare  the  Romans.  The  Although  Cleopatra  had  raised  an  army  in  Syria,  G 
auxiliary  troops  were  slaughtered  in  great  numbers ;  yet  she  trusted  principally  to  the  influence  of  bar  per-  "^ 
but  the  Romans  laid  down  their  arms,  and  received  sonal  charms  in  engaging  Caesar  in  her  cause.  Aisil^ 
quarter.    Notwithstanding  this  great  overthrow  of  his  the  avenues  to  the  palace  were  occupied  by  the  tunny, 
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she  got  on  board  a  small  vessel  and  landed  near  the  totally  overthrown.    Juba  and  his  general  Petreiu*    Roman 

palace,  she  was  wrapped  up  in  a  coverlet,  and  carried  slew  each  other  in  a  fit  of  distraction,  and  Scipio  was    Empire* 

by  one  Aapofodorus  into  Caesar's  chamber,  where  she  slain  in  an  attempt  to  escape  into  Spain.    Cato  retired  jMatT*' 

succeeded  in  interesting  him  in  her  cause.    Arsinoe,  to  Utics,  but  finding  his  adherents  unwilling  to  stand  scipio  to 

who  likewise  aspired  to  the  sovereignty,  had,  through  a  siege,  he  stabbed  himself  with  his  sword.  Africa, 

the  influence  of  one  Ganymede,  her  confidant,  created       The  war  in  Africa  being  thus  ended,  Caesar  returned  in  Cetar'a 

a  strong  interest  in  the  Egyptians.  She  caused  Achillas  triumph  to  Rome.  The  splendour  of  this  triumphal  pro-  triumph, 

to  be  murdered,  and  giving  the  command  to  her  fa>  cession  exceeded  every  thing  that  bad  formerly  been 

vourite,  she  carried  on  the  siege  of  Alexandria  with  seen.    The  procession  continued  four  days,  one  for 

.renewed  vigour.  Ganymede  gained  several  advantages  Gaul,  one  for  Egypt,  a  third  for  Asia,  and  a  fourth  lor 

over  the  besieged,  and  seising  a  bridge  which  joined  Africa.    Every  soldier  received  about  £150,  and  every 

.the  Isle  of  Pharos  to  the  mam  land,  an  action  en*  citisen  ten  bushels  of  corn,  ten  pounds  of  oil,  and  a  sum 

sued,  in  which  the  Romans  were  paniostruck  and  equivalent  to  £2.    The  populace  were  entertained  at 

thrown  into  confusion.    Cesar  retired  into  a  ship,  in-  90,000  tables,  and  Rome  was  crowded  with  visitors 

to  which  he  was  followed  by  such  crowds,  that  fearing  from  every  part  of  Italy  to  witness  the  celebration  of 

it  would  sink,  he  threw  himself  into  the  sea  and  swam  Caesar's  glory. 

to  the  fleet  before  the  palace.     ,  The  popularity  of  Caesar  rose  to  the  most  unexam*  Caaar  re- 
As  Caesar  had  seized  upon  the  young  king,  the  pled  pitch.    He  received  the  title  of  emperor,  and  fa*  »?« the 
Egyptians  employed  every  kind  of  artifice  to  get  him  ther  of  his  people ;  his  person  was  declared  sacred,  and  ^J*rof  fim" 
into  their  possession ;  and  pretending  a  great  anxiety  every  species  of  ineense  was  offered  to  this  great  war-  **"** 
for  peace,  they  requested  their  king  to  ratify  it  by  his  rior.    Flattering  as  these  marks  of  favour  were  to  a 
signature.    Caesar  saw  through  then*  schemes,  bat  aur-  mind  like  Caesar's,  there  never  was  a  sovereign  who 
rendered  the  king,  who  exerted  himself  in  carrying  on  need  his  power  with  more  wisdom  and  moderation. 
the  war  with  new  vigour.  The  first  act  of  his  authority  was  to  repress  vice,  and 
Mithridates,  king  of  Pontus,  one  of  Caesar's  faithful  promote  private  and  public  virtue.    He  restrained  the 
allies,  had  collected  a  numerous  army  in  Syria  for  the  luxuries  of  the  rich  by  sumptuary  laws,  and  he  vested 
purpose  of  relieving  Caesar.     He  accordingly  took  the  power  of  judicature  in  the  senate  and  the  knights. 
PeJuaium,  and  defeating  the  Egyptians,  he  joined  his  From  the  midst  of  these  wise  regulations  he  was  sudden* 
forces  to  those  of  Caesar,  and  then  attacking  their  camp,  ly  called  into  Spain,  to  oppose  an  army  under  the  two 
he  put  great  numbers  to  the  sword.    Ptolemy,  who  eons  of  Pompey  and  Labienus.    The  insurgent  leaders  Cawar  de- 
had  escaped  on  board  a  vessel,  was  drowned  by  the  endeavoured  to  protract  the  war ;  but  Caesar  at  last  fcatt  Pom- 
sinking  of  the  shiu ;  and  Caesar  having  thus  obtained  forced  them  to  a  battle   on  the  plains  of  Munda,  pw» 
the  mastery  over  his  enemies,  appointed  Cleopatra  and  where,  after  a  desperate  and  bloody  encounter,  Pompev  sK?'** 
her  younger  brother  joint  sovereigns  of  Egypt,  and  ba-  was  defeated  with  the  loss  of  30,000  men.  *"  Ct 
nished  Arsinoe  and  Ganymede  from  the  country.                 Having  thus  acquired,  by  the  force  of  his  arms,  the 
Seduced    by  the  charms  of  the  Egyptian  queen,  whole  Roman  empire,  Caesar  returned  to  Rome  the 
■  Caesar  abandoned  himself  for  a  while  to  the  dissipations  master  of  the  world.     He  pardoned  all  who  had  carried 
of  peace;  but  when  he  proposed  to  aoeompany  Cta>-  arms  against  him ;  he  allowed  the  people  to  nominate 
patra  to  Ethiopia,  his  brave  troops  remonstrated  against  the  consuls ;  he  enlarged  the  number  of  the  senators ; 
his  conduct,  and  being  thus  roused  to  a  proper  sense  and,  with  his  usual  liberality,  he  again  set  up  the  sta- 
of  his  duty j  he  tore  himself  from  the  spells  of  his  en-  tues  of  Pompey.    Besides  these  acts  of  moderation  and 
chantress,   and  marched   against  Pharnaces  king  of  political  wisdom,  he  ornamented  Rome  with  the  most 
Pontus,  who  had  gained  some  advantages  over  Cneius  magnificent  buildings ;  he  rebuilt  Carthage  and  Co* 
Domttius  Calvinus  governor  of  Asia.  rinth ;  and  he  conceived  msny  noble  projects  both  of  a 
When  Caesar  was  approaching  to  Armenia,  Phar>  pacific  and  a  military  character,  which  he  was  not  des*> 
nates  attempted  to  deceive  him  by  offers  of  peace ;  tined  to  realise. 

but  Caesar  understanding  his  object,  appeared  very        The  fresh  honours  with  .which  the  senate  continued  Conspiracy 

.desirous  of  meeting  his  views,     when  Caesar  arrived  to  load  Caesar,  gave  rise  no  doubt  to  the  envies  and  against 

in  Pontus,  and  had  collected  his  forces,  Pharnaces  of*  jealousies  of  a  body  of  men,  who  conspired  against  his  Cesar, 

fend  him  a  crown  of  gold  and  his  daughter  in  mar-  life.    At  a  public  festival  Caesar  had  repeatedly  refused 

riage.  Caesar  offered  him  conditions  of  peace,  to  which  «  diadem,  which  Mark  Antony  had  offered  for  his  ao> 

Pharnaces  assented ;  but  being  dilatory  in  fulfilling  ceptance ;  and,  notwithstanding  this,  a  rumour  was 

them, Caesar  attacked  him  unexpectedly  in  his  camp,  and  widely  circulated  that  he  aspired  to  the  name  of  an  o& 

f  defeated  him  with  great  loss.  Cesser  divided  the  spoils  doe,  of  which  he  enjoyed  all  the  splendid  realities, 

of  his  camp  among  the  soldiers,  and  made  Mithridates  Whatever  were  his  designs,  he  conducted  himself  in  a 

Pergameos  the  king  of  Bosphorue  sovereign  of  Pontus.  way  which  put  down  every  suspicion ;  and  when  he 

Having  thua  settled  the  affaire  of  Pontus,  and  left  was  informed  of  the  jealousies  of  particular  individuals, 

Donritiua  in  it  with  adequate  forces,  Caesar  returned  to  be  declared  that  he  would  rather  die  once  by  treason 

Italy,  and  found  Rome  agitated  by  commotions  which  than  live  in  the  continual  apprehension  of  it  He  went 

Mark  Antony  had  given  rise  to  by  the  riotous  and  «o  far  even  as  to  disband  his  Spanish  body  guards,  and 

unprincipled  life  which  he  led.  Cassar,  however,  treat,  thus  to  throw  himself  upon  the  affections  of  the  Roman 

td  all  parties  with  moderation  and  humanity ;  and  people. 

when  he  had  given  tranquillity  to  the  capital,  and        Notwithstanding  this  generous  confidence  in  bis  en** 

established  his  own  authority,  he  set  out  on  an  expe-  mies,  the  conspiracy  which  we  have  already  mentioned 

•dision  In  Africa,  where  Scipio  and  Cato,  aided  by  Juba  became  snore  daring  in  proportion  to  the  facility  of  car* 

king  of  Mauritania,  a  till  supported  the  cause  of  Pom-  rying  it  into  execution.    No  fewer  than  sixty  senator* 

pay.    Canar  invested  the  city  of  Thapsus,  and  having  had  combined  themselves  against  him ;  and  at  the  head 

-thus  drawn  to  its  relief  Scipio  and  Juba,  he  brought  of  this  band  of  pretended  patriots  stood  Rrutasand 

<»  a  general  engagement!  in  which  hia  enemies  were  Cassius,  the  same  men  whose  lives  Caesar  had  spared 
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Roman  after  the  battlfr  of  Pharsalfa.  The  one  sought  for  the 
Kmpirel  equivocal  reputation  of  sacrificing  all  the  ties  of  friend- 
ship and  of  gratitude  to-  a  virtue  that  assassins  never 
feel  j  while  the  other  panted  for  revenge  against  a  su- 
perior, whose  pre-eminence  had  mortified  his  pride, 
and  exasperated  his  hatred. 

The  rumour  that  the  crown  whs  to-  be  offered  to 
Caesar  on  the  ides  of  March,  (  which  was  itself  proba- 
bly the  invention  of  the  conspirators,)  induced  them  to 
fix  upon  that  day  for  the  execution  of  their  designs— 
and  thus  to  sanction  their  atrocities  by  making  them 
appear  to  be  the  punishment  of  a  crime  which  existed 
only  in  their  own  imaginations.  Among  the  fables  of 
Roman  superstition,  it  has  been  said  that  the  augurs  bad 
predicted  that  this  day  would  be  fatal  to  Caesar ;  and 
on  the  night  preceding,  his  wifeCalphurnia  is  reported 
to  have  dreamt  of  his  assassination.  These  unlucky 
omens  are  said  to  have  changed  his  designs  of  going 
that  day  to  the  senate ;  but  one  of  the  conspirators  pre- 
vailed upon  him'  to  persist  in  his  resolution. 

No  sooner  had  Caesar  taken  his  place  in  the  senate- 
,  bouse,  than  the  conspirators  approached  near  his  per- 
son. Cimber  advanced. as  a  suppliant,  to  request  the 
remission  of  a  sentence  of  banishment  which  had  been 
passed  upon  his .  brother.  The  conspirators  seconded 
this  application,  and,  when  Cimber  gave  the  signal  by 
taking  nold  of  the  bottom  of  Caesar's  robe,  Casca  stab- 
bed him  from  behind  in  the  shoulder,  when  Caesar  in- 
stantly turned  round,  and. struck  him  on  the  arm  with 
the  style  of  his  tablet.  The  conspirators  now  thronged 
around  him,  and  he  received  a  wound  in  the  breast> 
while  Cassius  stabbed  him  in  the  face.  '  In  this  crisis 
Caesar  defended  himself  with  vigour,  and  threw  down 
the  opposing  conspirators ;  when  on  a  sudden  he  saw 
Brutus  among  the  number,  who  came  up  and  drove  his 
dagger  into  his  thigh.  Astonished  at  the  desertion  of 
his  friend,  Caesar  uttered  the  celebrated  exclamation, 
El  tu  Brute,  "  and  you  too,  Brutus,"  and,  muffling  up 
his  face  in  his  robe,  he  sank  at  the  base  of  Pompey  s 
ataiue  pierced  with  twenty- three  wounds. 

Having  thus  accomplished  their  object,  the  conspi- 
rators attempted  to  vindicate  their  conduct  before  the 
senate ;  but  though  they  alleged  that  they  had  freed 
their  country  of  a  tyrant,  and  were  actuated  by  no 
.other  motives  than  a  love  of  freedom,  yet  the  people  dis- 
trusted their  professions;  and  the  conspirators  retired 
lor  safety  to  the  capitol,  the  approaches  of  which  Bru- 
tus had  defended  by  a  body  of  gladiators. 

Though  these  blood-stained  patriots,  however,  had 
freed  Rome  of  one  whom  they  considered  to-be  her  op- 
pressor, they  made  no  provision  for  protecting  the  com- 
monwealth from  those  ebullitions  of  popular  frenzy 
which  such  an  event  might  excite ;  and  they  had  de- 
vised no  schemes,  and  proposed  no  sacrifices,  for  pre- 
venting other  tyrants  from  starting  up  from  the  tomb 
of  Caesar. 

While  the  Roman  patriots  were  skulking  in  the  ca- 
Antony  and  pitol  with  their  daggers  at  their  sides,  and  under  the 
Lcpidm.  protection  of  armed  criminals,  Antony  and  Lepidus 
were  straining  every  nerve  to  gain  the  sovereign  au- 
thority. 

Lepidus  and  Antony  took  possession  of  the  forum 
with  a  band  of  soldiers,  and,  after  seising  all  Caesar's 
papers  and  money,  they  assembled  the  senate  to  deter- 
mine whether  Cae«ar  was  an  usurper  or  a  legal  magis- 
trate, and  what  should  be  the  fate  of  those  who  sew 
Toe  con-     frimu   jQ  gucj1  ft  crjsi8^  where  their  lives  and  properties 

MidooecL     lvere  exposed  to  two  infuriated  parties,,  the  senate  ap- 


proved of  all  the  acts  of  Cartar,  and  at  the  tame  that  l| 


Conduct  of 
the  con- 
spirator*. 


Conduct  of 


insert  in  it  many  liberal  benefactions  to  the  Roman  peo- 
ple. He  then  demanded  that  Caesar's' funeral  obsequies 
should  be  performed;  and  carrying  the  body  vita 
great  pomp  and  solemnity  into  the  forum,  he  pro* 
nounced  a  funeral  oration,  which  excited  the  feelings, 
and  roused  against  the  conspirators  the  hatred  of  aH 
who  heard  it  At  the  beginning*  of  the  oration,  Antony 
read  aloud  Caesar's  will,  in  which  he  left  Octavian,  hit 
sister's  grandson,  as  his  heir;  Brutus  was  to  inherit 
three-fourths  of  his  private  fortune.  The  gardens  on  the 
other  side  of  the  Tiber  were  bequeathed  to  the  Romas 
people,  and  to  every  citizen  there  was  Left  900  tester, 
cia.  After  many  eloquent  appeals  to  their  sympathy, 
the  people  cried  out  for  revenge,  and,  armed  with  flam- 
ing brands  from  the  funeral  pile,  they  ran  to  set  fire  ta 
the  bouses  of  the  conspirators,  who  found  it  prudent 
to  retire  from  the  city.  Divine  honours  were  then 
granted  to  the  memory  of  Caesar,  an  altar  was  erected 
on  the  site  of  the  funeral  pile ;  and  a  monument  vat 
afterwards  rained  on  the  same  spot,  and  inscribed  To 
ihe.Father  of  his  Country.  Having  thus  secured  the 
affections  of  the  people,  Antony  endeavoured  to  brinf 
over  the  senate,  and  forgetting  his  vow  to  revenge  the 
death  of  Caesar,  his  only  object  was  to  consolidate  that 
power,  which,  by  a  combination  of  circumstances  sad 
expedients,  he  bad  contrived  to  acquire. 

Octavius,  or  Octavianus  Caesar,  the  grand  nephew,  0a 
and  the  adopted  son  of  Caesar,  was  now  at  ApoHonu"" 
where  he  had  been  sent  to  the  study  of  Greek  liter-6- 
ature.  Though  only  in  the  18th  year  of  his  age,  here* 
solved  to  return  to  Rome  to  claim  the  inheritance  wMi 
Caesar  had  bequeathed  to  him,  and  to  revenge  the  death 
of  his  kinsman  and  benefactor.  From  Antony,  in  whom 
he  expected  an  ardent  abettor,  he  met  with  the  coldest 
reception,  and,  instead  of  paying  him  the  fortune  be- 
queathed him  by  Cae?ar,  he  brought  forward  every  pre- 
tence for  delaying  a  settlement  In  order  to  pay  the 
legacies  which  Caesar  had  left,  particularly  the  one  dae 
to  the  people,  Octavianus  sold  his  own  patrimonial 
estate,  and  thus  gain  ex  I  the  highest  popularity.  Hand* 
some  in  his  personal  appearance,  insinuating  in  his  ad- 
dress, -fluent  and  well  informed  in  his  conversation, 
and  alrave  all,  bearing  the  name  of  Caesar,  a  name  dear  to 
the  Roman  people,  Octavianus  soon  became  a  favourite, 
and  crowds  of  his  uncle's  followers  flocked  to- his  stand- 
ard. He  was  soon  joined  by  some  of  the  legions  of 
Mark  Antony,  who  cherished  the  desire,  which  wat 
universal  among  the  Roman  army,  to  inflict  vengeance 
on  the  conspirators.  From  these  causes  the  Roman  em- 
pire was  divided  into  three  parties,  that  of  Octavissss, 
successor  of  Caesar ;  of  Antony,  who  aimed  at  absolute 
power ;  and  of  the  conspirators,  whose  avowed  object 
was  to  restore  the  rights  of  the  senate. 

While  Antony  was  besieging  Mutina,  in  Cisalpine 
Gaul,  into  which  Brutus  had  retired  with  his  forces, 
Octavianus  returned  to  Rome  with  10,000  men,  ami 
having,  through  the  eloquence  of  Cicero,  attached  the 
senate  to  his  cause,  a  decree  was  passed,  commanding 
Antony  to  raise  the  siege  of  Mutina,  to  evacuate  Cisal- 
pine Gaul,  and  to  await  on  the  banks  of  the  Robtcoa 
the  farther  commands  of  the  seuate.  As  this  order  was 
treated  with  contempt,  the  two  consuls HirtuftS and Panm 
joined  their  forces  to  those  of  Octavianus.  After  sows 
battles  of  no  importance  they  brought  Antony  to  a  g* 
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j  nmf  engagement,  in  which  he  was  defeated,  and  fled1 
for  protection  to  Lepidus,  in  Farther  Gaul.  In  thil 
'  battle  the  two  consuls  were  mortally  wounded ;  and 
Panss,  having  called  Octavianus  to  his  death- bed,  ad- 
vised him  to  join  Antony;  as  the  object  of  the  senate 
was  to  ruin  both.  Perplexed  with  this  advice,  and  be- 
inp  soon  after  refused  a  triumph,  Octavianus  resolved 
to  join  Antony  and  Lepidus;  and  this  resolution  was 
fixed  by  their  refusing  him  the  consulship*  Antony 
and  Lepidus  cheerfully  agreed  to  the  scheme  suggested 
by  Pansa,  and  crossing  the  Alps  at  the  head  of  an  army 
of  seventeen  legions,  they  threatened  destruction  to  all 
who  opposed  them* 

Discovering  the  error  which  they  had  committed,  die 
.striate  now  elected  Octavianus  consul,  and  held  out  to 
him  the  prospect  of  new  honours.     By  means  of  this 
*  newly  acquired  influence,  he  obtained  a  law  for  the  con- 
demnation of  Brutus  and  Cassius,  and  then  he  united 
his  army  with  that  of  Antony. 

At  a  conference,  which  lasted  for  three  days,  Octa- 
vianus, Antony,,  and  Lepidus  established  themselves 
into  a  triumvirate  for  five  years,  during  which  Octavi- 
anus should  have  Africa  and  the  Mediterranean,  Antony 
Gaul,  and-  Lepidus  Spain.  They  agreed  that  their  ene- 
mies should  be  destroyed  ;  and  in  the  lists  which  they 
gave  in,  were  comprehended  the  names  even  of  the 
friends  of  the  triumvirs.  Above  800  senators,  among 
whom  were  Cicero,  Paulus  the  brother  of  Lepidus,  and 
Lucius,  the  uncle  of  Antony,  and  above  2000  knights, 
were  included  in  the  fatal  list^  and  their  estates  divided 
among  their  murderers.  In  consequence -of  these  cruel- 
ties many  Romans  fled  to  the  army  of  Brutus,  and 
others  sought  for  protection  from  Pompey,  whose  fleet 
now  covered  the  Mediterranean.  Having  satiated  their 
vengeance  and  their  avarice,  the  triumvirs  announced 
to  the  senate  that  their  cruelties  were  at  an  end  ;  and 
leaving  Lepidus  with  the  charge  of  Rome,  Octavianus 
and  Antony  marched  into  Asia  to  meet  the  conspi- 
rators. 

Brutus  having  raised  a  powerful  army  in  Macedonia, 
and  Cassius  another  in  Syria,  they  united  their  forces 
with  the  view  of  attacking  Cleopatra,  who  was  prepar- 
ing to  assist  their  opponents,  when  they  received  in- 
formation of  the  advance  of  Octavianus  and  Antony  at 
the  head  of  forty  legions.  Brutus  was-  desirous  of  pass- 
ing ever  into  Macedonia  to  meet  the  enemy  ;  but  Cas- 
sius insisted  upon  first  reducing  the  Rhodians  and  Ly- 
iianst  who  had  withheld  their  contributions.  The  un- 
fortunate Rhodians  were  stripped  of  every  thing  but 
their  lives;  andtheLydians,  having  shut  themselves  up 
n  the  city  of  Xanlhus,  and  set  fire  to  the  town,  threw 
heraselves  into  the  flames  rather  than  surrender  to 
Brutus.  The  Roman  general  exhibited  great  genera- 
lity during  the  siege.  He  not  only  entreated  his  sol- 
liers  to  extinguish  the  fire ;  but  gave  his  personal  as- 
sistance to  save  the  infatuated  Lydians,  and  Wen  offered 
i  reward  to.  every  soldier  who  should  save  a  Lydian 
rora  the  flames. 

Having  met  at  Sardis,  Brutus  and  Cassius  were,  af- 
er  much  altercation,  reconciled  to  each  other.  Cassius 
ntertained  Brutus  in  his  tent ;  and  it  was  after  the 
e turn  of  the  latter  from  this  entertainment,  that  he 
aw  the  spectre  of  which  we  have  already  given  an 
ccount  in-  our  life  of  Brutus,  vol.  V.  p.  22.  This 
vent  was  immediately  followed  by  the  battle  of  Phi- 
ippi,  in  .which  the-  conspirators  were  defeated,  and 
Cassius  killed,  as  already  described  in  the.  article  now 
uoted.  » 

Having  aatewnhlcilthe  disposed,  ttoopa  ofc  Cassius, 
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recompensed  them  for  their  losses*  and'  encouraged 
them  with  hopes  of  success,  Brutus  resolved,  if  pos- 
sible, to  starve  his  enemies,  who  were  in  great  want 
of  provisions.  Hs  troops,  however,  could  not  brook 
this  species  of  warfare,  and  forced  their  general  to  try 
the  fortunes  of  war.  The  force  of  the  triumvirate  was 
directed  solely  against  the  person  of  Brutus,  and  when 
the  ranks  of  the  confederates  were  giving  way,  orders 
were  given  not  to  permit  the  general  to  escape.  Thus 
'singly  exposed  as  the  prize  of  battle,,  the  fate  of  Brutus 
seemed  inevitable.  In  this  emergency  his  friend 
Lucilius  threw  himself  before  a  body  of  Thracian  horse, 
who  were  closely  pursuing  Brutus,  and  on  the  point 
of  seizing  him,  and  called  out  that  he  was  Brutus.  The 
Thracians,  overjoyed  with  their  success,  sent  notice  of 
it  to  Antony ;  but  when  that  general  received  from 
Loicilius  an  acknowledgment  of  the  deceit,  he  treated 
him  with  kindness, .and  sought  the  friendship  of  a 
man  who  had  thus  done  honour  to  their  common  nature. 

Brutus  escaped  with  a  small  number  of  his  follow- 
ers ;  and  seating  himself  beneath  a  rock  which  con- 
cealed him  from  the  enemy,  he  saw  no  prospect  of  es-  Death  of 
cape,  and  throwing  himself  upon  his  sword,  he  in-  Brucu** 
.  stantly  expired.  The  head  of  Brutus  was  sent  to  Rome, 
to  be  thrown  at  the  foot  of  Caesar's  statue,  and  his 
ashes  were  sent  to  his  wife  Portia,  who  killed  herself 
by  swallowing  burning  coals.     Thus  fell  the  last  of 
the  enemies  of  Caesar ;  and  it  has  been  affirmed,  that 
not  one  of  those  died  a  natural  death  who  were  con- 
cerned in  the  murder  of  that  great  man. 

Elated  with  success,  and  dazzled'  with- the  pomp  Foolish 
and  consequence  of  his  exalted  station,  Antony  sought  conduct  of 
for  the  gratification  of  his-  vanity  from  a  variety  of  Antony. 
sources.     At  Athens  he  courted  the  society  of  the  phi. 
losophers,  and  assisted  at  their  conversations  and  de- 
bates.   In  Asia  he  travelled  from  one  state  to  another, 
receiving  homage,  exacting  contributions,  conferring 
favours,  and  distributing  crowns,  with  insolent  and 
capricious  liberality.     To  Sysenes  he  gave  the  king- 
dom  of  Cappadocia,  in  consequence  of  the  beauty  of 
his  mother  Glaphyra.     He  settled  Herod  in  the  king- 
dom of  Judea,  and  on  Cleopatra  he  showered  down 
•the  greatest  favours* 

As-this  celebrated  queen  had  given  succours  to  the  Hit  inter. 
-  conspirators,  Antony  commanded  her  to  clear  herself  T*ew  *** 
in  person  from  this  imputation  of  infidelity.  She  accord-  cle0Prtf»- 
ingly  resolved  to  appear  before  him  at  Tarsus  in  Cilicia, 
which  was  situated  at  the  mouth  of  the  river  Cydnus. 
Cleopatra  made  the  most  magnificent  preparations  for  the  • 
visit.  Her  galley,  equipped  with  sails  of  purple,  shone 
with  burnished  gold,  and  the  silver  oars  which  impelled 
it  kept  time  to  the  soft  music  of  flutes  and  cymbals.  Cleo- 
patra herself  lay  reclined  on  a  couch,  adorned  with, 
stars  of  gold,  and  decked  with  all  the  emblems  of  the 
•  queen  of  love.     Two  boys,  in  the  costume  of  Cupids, 
fanned  her  by  turns,  while  the  most  beautiful  women, 
in  the  character  of  Nereids  and  Graces,  were  placed  in 
groupes  around   her*    Perfumes  were  burnt  on  the 
banks  of  the  river,  while  the  galley  descended  the 
Cydnus,  and  arrived,  in  the  midst  of  thousands  of 
spectators,   in  the  palace  of  Antony.     Charmed,  as 
might  have  been  anticipated,  with  the  loveliness  of  the 
Egyptian  queen,  Antony  forgot  to  decide  upon  her 
cause,  and  neglecting  all  his  affairs,  abandoned  him- 
self to  the  licentiousness  of  love,  and  soon  afterwards 
followed  her  into  Egypt. 

Octavianus  having  undertaken  to  conduct  his  vete- 
ran soldiers  into  Italy,  and;  to  settle  them  in  the  lands 
which  hehad  promised  as  a  recompense  for  their  ser— 
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Roman  vices,  it  was  found  upon  their  arrival  that  there  wasnot  a 
Empire,  sufficient  number  of  new  grants,  and  that  the  old  inha- 
bitants must  make  room  for  the  soldiers.  Crowds  of 
husbandmen  and  shepherds  were  thus  driven  from 
their  habitations ;  and  it  was  with  difficulty  that  the 
immortal  Virgil  retained  possession  of  his  patrimonial 
farm. 

The  maritime  sovereignty  which  Sextus  Pompey  ex- 
ercised over  the  Mediterranean,  had  cut  off  the  Ro- 
mans from  their  usual  supply  of  corn,  and  this  general 
calamity  was  greatly  increased  by  the  insolence  of  the 
newly  settled  soldiers,  and  by  the  commencement  of 
another  civil  war,  which  had  been  excited  by  the  folly 
Fulvia  and  of  Fulvia  the  wife  of  Antony.  Jealous  of  Cleopatra, 
*  '"'"  she  considered  a  quarrel  with  Octavianus  as  the  most 
likely  means  to  withdraw  her  husband  from  Egypt. 
Her  brother  in  law  Lucius,  who  was  the  consul,  aided 
her  in  this  scheme,  and  insisted  that  Antony  should 
have  the  same  share  as  Octavianus  in  the  distribution 
of  the  lands,  Octavianus  offered  to  refer  this  question 
to  the  decision  of  the  army.  But  Lucius,  declining 
this  arbitration,  placed  himself  at  the  head  of  six  le- 
gions, consisting  chiefly  of  the  ejected  peasantry.  Oc- 
tavianus however  hemmed  him  in  between  two  armies, 
and  forcing  him  to  return  to  Perusia  in  Etruria,  he 
reduced  him  to  such  distress  by  famine,  that  he  sur- 
rendered to  the  conqueror.  Octavianus  generously 
pardoned  the  aggressors,  and  returned  to  Rome  in  tri- 
umph. 

Boused  by  the  intelligence  of  his  brother's  defeat, 
Antony  sailed  in  a  considerable  fleet  from  Alexandria 
to  Tyre,  and  from  thence  to  Cyprus  and  Rhodes. 
"Leaving  his  wife  Fulvia  on  her  death-bed  at  Sicyon, 
he  hastened  to  oppose  Octavianus.  The  triumvirs  met 
at  Brundusium.  A  reconciliation  took  place,  and  was 
cemented  by  the  marriage  of  Antony  with  Octavia, 
the  sister  ot  Octavianus*  To  the  former  was  assigned 
the  eastern  division  of  the  empire,  and  to  the  latter  the 
weBt ;  while  Lepidus  was  allowed  the  African  provin- 
ces, and  Sextus  Pompey  those  Mediterranean  islands 
which  wert  already  in  his  power. 

Though  the  Roman  people  now  expected  a  general 
tranquillity,  yet  the  mutual  jealousies  of  so  many  ty- 
rants speedily  involved  the  empire  in  fresh  conten- 
tions. Antony  and  Pompey  having  quarrelled  respect- 
ing the  evacuation  of  the  Peloponnesus,  the  latter  re- 
newed his  piratical  enterprises,  and  seised  the  corn 
which  was  consigned  to  Italy. 

Octavianus  now  saw  the  necessity  of  putting  down 
the  naval  power  of  Pompey.  With  a  fleet  which  he 
had  built  at  Ravenna,  and  another  which  Menodorus, 
who  bad  separated  from  Pompey,  had  brought  to  his 
assistance,  he  invaded  Sicily,  but  receiving  a  check 
from  Pompey,  and  being  afterwards  disabled  by  a 
storm,  he  was  obliged  to  postpone  his  designs.  Rein- 
forced, however,  with  one  hundred  and  twenty  ships 
from  Antony,  he  again  invaded  Sicily,  but  being  again 
shattered  by  a  storm,  he  refitted  his  ships,  and  placed 
them  under  his  friend  Agrippa.  After  different  battles 
Agrippa  gave  a  final  bloW  to  the  power  of  Pompey, 
who  surrendered  himself  to  Antony,  by  whom  he  was 
put  to  death. 

The  ambition  of  Octavianus  increased  with  the  death 
of  Pompey.  He  now  resolved  to  reign  alone ;  and  the 
conduct  of  his  colleagues  afforded  him  reasons  suffi- 
ciently plausible  for  this  resolution.  Lepidus  had,  with- 
out any  reason,  added  Sicily  to  his  province.  He  re- 
fused to  listen  to  any  expostulation  on  this  subject, 
and  Ootavian  having  marched  against  hkn,  the  soldiers 
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of  Lepidus  saluted  him  as  their  general  LepkJu  J 
threw  himself  in  submission  at  the  feet  of  his  colleague,  1 
who  spared  his  life,  and  banished  htm  to  Circsam.     \J 

Upon  his  return  to  Rome,  Octavianus  was  idolised 
both  by  the  senate  and  the  people.  The  imprudence 
of  Antony  had  displaced  him  from  their  affections ;  and 
it  now  became  necessary,  both  for  the  welfare  of  Rome, 
and  for  the  establishment  of  Octa vianus's  authority,  to 
deprive  Antony  of  his  power  and  influence.  The  mi- 
litary reputation  of  Antony  had  suffered  greatly  fan 
the  failure  of  his  expedition  against  the  Parthian!, 
in  which  he  lost  all  his  baggage,  and  nearly  a  fonts 
of  his  army  ;  and  his  passion  for  Cleopatra  seems  to 
have  led  him  into  actions  of  such  extravagance  and 
vanity,  that  his  fall  could  not  be  far  distant.  His  tri. 
urophal  entry  into  Alexandria,  after  his  defeat  in  Psr. 
thia,  his  transference  of  several  of  the  Roman  Abac 
provinces  to  Cleopatra,  his  divorce  of  Octavia,  and  his 
marriage  with  the  Egyptian  queen,  and  above  all,  to 
idle  pageantries  and  his  profligate  .life,  rendered  torn 
unfit  for  any  office  under  the  commonwealth  of  Root 

Octavianus  skilfully  availed  himself  of  tbefsiiingi 
and  vices  of  his  colleague,  and  after  consulting  with 
the  senate,  he  made  the  most  active  preparation  for 
war.  Antony,  being  informed  of  this  design,  sent  In 
lieutenant  Canidius  into  Europe  with  his  army,  vhik 
he  and  Cleopatra  set  off  for  Samos  to  superintend  tk 
preparations  for  war.  Both  parties  were  now  ready  to 
commence  hostilities.  Antony  had  an  army  of  100,000, 
foot,  and  12,000  horse,  with  a  fleet  of  500  ships  of  war. 
Octavianus  was  at  the  head  of  80,000  foot  and  12,000 
horse ;  but  his  fleet  was  only  half  the  siae  of  Antony  i 

The  war  began  with  a  naval  engagement  near  Ac- 5 
tium,  a  city  of  Epirus.  The  rival  fleets  werednvn" 
up  in  front  of  each  other  at  the  mouth  of  the  Golf  of A 
Ambracia ;  and  the  armies  of  the  contending  dura, 
marshalled  on  the  opposite  sides  of  the  gulf,  shouted 
-  for  the  commencement  of  the  action.  The  pro**  of 
the  vessels,  armed  with  points  of  brass,  drove  furiosi 
against  each  other,  and  on  their  sterns  were  erected 
towers,  from  which  arrows  were  discharged  by  meek* 
nical  power.  Octaviauus's  seamen  fought  with  long 
poles,  hooked  with  iron,  and  the  combat  was  is  tos 
way  maintained  for  a  long  time,  with  great  equality  d 
success.  On  a  sudden,  however,  Cleopatra  fled  win 
sixty  sail,  and,  what  was  still  more  unexpected,  ihj 
was  followed  by  Antony,  The  battle,  however,  m 
raged,  and  about  five  in  the  evening,  Antony's  d«t 
submitted  to  Octavianus.  His  army  soon  aferscca* 
ed  of  terms  from  the  conqueror,  and  Octavianus,  wn> 
out  even  a  skirmish  by  land,  had  driven  hisantigdu* 
from  the  empire. 

After  these  misfortunes,  Cleopatra  conceived  the 
extraordinary  design  of  transporting  her  fleet  overtbr 
Isthmus  of  Suez  into  the  Arabian  Sea ;  but  the  An- 
bians  having  burnt  some  of  them  Which  she  had  wo- 
ceeded  in  carrying  over,  she  abandoned  bar  plm,  •» 
resolved  to  defend  Egypt  against  Ootavianus.  Cleo- 
patra would  willingly  have  accepted  of  terms  for  ber* 
self;  and  Antony  is  said  to  have  asked  nothing  mat 
than  the  right  of  spending  the  rest  of  lire  m  retire* 
ment  Octavianus,  however,  refused  to  listen  to  any 
proposals,  and  again  trusted  Iris  cause  to  the  decision 
of  war.  His  lieutenant  Oallus  took  Panetonnna.  tod 
Octavianus  himself  invested  Pelusram  with  issuer 
army.  This  stronghold,  which  might  for  some  W 
.have  obstructed. his  inarch,  was  instantly  %tarm*** 
either  from  the  cowardice  or  treachery  of  the  i**8** 
and  Octavianus  advanced  without  oppaanrr  »  * 
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i    gates  of  Alexandria.    The  t voops  of  Antony  made  m 
»    desperate  Bally  from  the  city,  and  gained  a  temporary 
^  advantage  over  the  enemy's  cavalry.    This  partial  sue* 
cess  revived  his  hopes,    and  encouraged  him  to  make 
one  desperate  effort,  both  by  sea  and  by  land ;  but  be- 
fore takiug  this  step,  he  challenged  Octavianus  to  single 
combat,  which  was  of  course  contemptuously  declined. 
Having  placed  his  troops  on  an  eminence  in  the 
neighbourhood  of  Alexandria,  he  ordered  his  fleet  to 
engage  that  of  the  enemy.     The  galleys  advanced  in 
good  order,  but  they  immediately  joined  those  of  Oc- 
tavianus, and  retired  peacefully  into  the  harbour.  The 
cavalry  at  the  same  time  forsook  him,  and  though  his 
infantry  remained  steady,  yet  they  were  soon  defeated 
and  driven  back  into  the  city. 
Cleopatra  having  circulated  a  rumour  of  her  death, 
ul  Antony  stabbed  himself  with  his  sword,  and  Cleopa- 
tra, who  waa  soon  afterwards  taken  prisoner,  perished 
by  her  own  hands.* 

After  settling  the  affairs  of  Egypt,  Octavianus  left 
Alexandria  in  thebeginning  of  September,  and  passing 
through  Syria  and  other  provinces  of  Asia  Minor,  he 
spent  the  winter  in  adjusting  their  various  political 
concerns..  In  the  beginning  of  the  following  spring, 
he  went  into  Greece,  and  arrived  in  Rome  in  the  month 
Sextilis,  afterwards  called  August,  when  his  victories 
were  celebrated  by  three  triumphs,  which  lasted  for 
three  successive  days. 
,  The  undisputed  sovereign  of  the  whole  Roman  em- 
pire, Octavianus  had  now  attained  the  summit  of  his 
wishes.  Great  as  his  ambition  undoubtedly  was,  and 
numerous  as  the  dangers  were  through  which  he 
reached  the  pinnacle  of  earthly  greatness,  he  yet  seems 
to  have  compared  with  the  wisdom  of  a  philosopher 
the  honours  and  the  dangers  of  imperial  power.  He 
recollected  the  aversion  of  the  Romans  to  a  kingly  go- 
vernment ;  he  saw  before  him  his  illustrious  uncle, 
basely  murdered  on  the  seat  of  almost  omnipotent 
power,  and  he  dreaded  that  another  assassin  might  at- 
tack him  also  upon  the  throne.  On  the  other  band, 
he  recollected  the  fate  of  Sylla.  He  admired  his  mo- 
deration in  divesting  himself  of  that  supreme  power 
which  it  had  cost  him  so  many  lives  to  usurp ;  and  he 
remembered  that  this  monster  of  cruelty  was  allowed 
to  die  peacefully  in  his  bed  in  the  midst  of  men  whose 
relatives  he  had  murdered,  and  in  the  neighbourhood 
of  a  city  which  he  had  inundated  with  blood.  In  the 
dilemma  in  which  Octavianus  was  thus  placed,  be- 
tween his  love  of  power  and  his  dread  of  treason, 
he  consulted  his  friends  Agrippa  and  Maecenas,  in 
whose  wisdom  and  honour  he  placed  the  firmest  reli- 
ance. * 

Agrippa  was  deeply  impressed  with  the  same  views 
which  had  forced  themselves  upon  the  fears  of  Octa- 
vianus ;  and  he  earnestly  in  treated  him  to  restore  li- 
berty to  his  country,  and  to  leave  behind  him  the  re- 
putation of  having  taken  up  arms  with  no  other  view 
than  that  of  revenging  the  death  of  Caesar.  Maecenas, 
on  the  other  hand,  represented  to  him  the 'danger  of 
renouncing  his  authority.  He  impressed  it  upon  his 
notice,  that  the  tranquillity  of  the  state  depended  on 
the  indivisibility  of  the  sovereign  power.  He  urged 
it  upon  him  as  the  golden  rule  in  government,  to  go- 
vern others  as  he  would  wish  to  be  governed  had  it 
been  his  destiny  to  obey ;  and  he  suggested  to  him 


that  under  the  title  of  Cmsar  or  Imperatcr,  he  might  Roman 
enjoy  all  the  influence  of  a  king  without  offending  the  -*wp"r«- 
prejudices  of  his  countrymen.  >***.«%• 

Octavianus  thus  supported  in  his  natural  attachment  Conduct  of 
to  power,  followed  the  advice  of  Maecenas.  He  paid  the  Octaviaii. 
greatest  attention  to  the  people,  and  amid  the  cheapness 
and  abundance  of  provisions,  the  shows  and  games  with 
which  they  were  amused,  they  were  not  sensible  of 
the  authority  which  was  exercised  over  them.  He 
made  a  census  of  the  people  in  his  sixth  consulship/ 
and  found  the  number  of  men  fit  to  bear  arms  to  be 
46*3,000.  He  abrogated  *  the  iniquitous  laws  which 
had  been  created  during  the  triumvirate.  He  erect- 
ed many  public  edifices;  he  repaired  those  which 
had  gone  into  decay  >  he  ornamented  the  city  in  va- 
rious ways,  and  by  attending  to  the  details  of  business, 
by  reforming  abuses,  and  by  appearing  in  person  at 
the  public  amusements,  he  fixed  himself  deeply  in  the 
affections  of  the  people. 

Having  entered  upon  his  seventh  consulship,   hie 
went  to  the  senate  house,  and  by  the  advice  of  Agrippa 
and  Maecenas,  he  offered  to  resign  his  authority  into 
the  hands  of  the  people  as  under  the  old  commonwealth* 
The  senators  besought  him  to  take  upon  himself  the 
sovereign  authority ;  but  though  he  reluctantly  ac- 
cepted of  this  request,  he  refused  to  hold  it  for  mora 
than  ten  years.    A  new  name  was  thought  necessary 
to  characterise  this  new  power,  and  though  the  name 
of  Romulus  was  considered  by  many  as  the  most  ap- 
propriate, yet  that  of  Augustus  proposed  by  Manutius  Recedes 
Plancus  was  preferred  and  adopted;     Thus  terminated  the  title 
the  commonwealth  of  Rome,  and  thus  commenced  the  of  Augui- 
greatest  monarchy  that  the  world  had  ever  seen.     The  tue* 
Roman  empire  now  extended  over  a  length  of  4000 
miles,  and  a  breadth  of  nearly  2000,  and  included  the  J^Mnan 
greater  part  of  Europe,  Asia,  and  Africa.     Its  annual  ^-^ 
revenue  amounted  to  about  forty  millions  of  our  money. 
The  people  were  rich  and  in  comfortable  circumstances, 
and  the  great  body  of  the  population  were  sunk  in 
luxury  and  effeminacy. 

Having  gained  completely  the  affections  of  the  people,  Augustus 
Augustus  U6ed  every  means  to  render  permanent  the  «ubduet  the 
attachment  which  already  existed  between  him  and  his  Astunana, 
soldiers.     He  maintained  a  standing  army  of  twenty- 
three  legions,  of  which  seventeen  were  stationed  in 
'Europe,  viz.  eight  on  the  Rhine,  four  on  the  Danube, 
three  in  Spain,  and  two  in  Dalmatia.     The  other  eight 
were  placed  in  Asia  and  Africa,  four  on  the  Euphrates, 
two  in  Egypt,  and  two  in  ancient  Carthage.     This 
army  amounted  in  all  to  170,650  men.     The  emperor's 
guard  consisted  of  twelve  cohorts,  or  about  1 0,000  • 
men,  who  were  stationed  in  the  vicinity  of  Rome.  The 
navy  of  Augustus  consisted  of  twot  powerful  fleets,  one 
of  which  was  stationed  at  Ravenna  on  the  Adriatic, 
and  the  other  at  Misenum  in  the  Mediterranean.    The 
senators  of  Rome,  like  the  people,  soon  felt  that  they 
were  under  absolute  dominion.  They  were  on  all  oc- 
casions consulted  by  Augustus,  and  were  so  highly 
satisfied  with  his  Conduct,  that  they  added  to  his  other 
titles  that  of  Father  of  his  Country. 

Having  thus  wisely  arranged  the  pubfic  institutions 
of  the  empire,  Augustus  felt  himself  obliged  to  attack 
the  Cantabrians  and  Asturians,  two  Spanish  nations, 
who  had  never  yet  yielded  to  the  Roman  power.  In 
that  war,  the  Romans  met  with  a  formidable  resistance, 


*  Tht  particulars  of  the  deaths  of  Antony  and  Cleopatra  have  been  already  minutely  detailed  in  our  lives  of  these  two  distinguished 
persons, 
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sad  it  was  with  great  difficulty  that  they  succeeded  in 
subjugating  these  warlike  nations. 

The  reputation  of  Augustus,  not  only  as  a  warrior, 
but  as  a  legislator  and  statesman,  had  extended  to  the 
remotest  kingdoms.     Phrahates,  king  of  Parthia,  offer- 
ed to  enter  into  a  treaty  with  him  on  his  own  terms ; 
and  Porus,  king  of  India,  sent  to  him  three  ambassa- 
dors, intrusted  with  a  letter  in  the  Greek  language, 
-informing  him  that  he  held  dominion  over  600  kings, 
and  that  he  valued  so  highly  the  friendship  of  Augustus, 
that  he  would  meet  him  at  any  place  he  should  appoint, 
and  would  assist  him  in  any  right  cause.    Of  these  three 
ambassadors,  two  died  on  the  journey ;  the  third,  who 
was  a  Gymnosophist,  and  named  Zarmar,  met  Augus- 
tus at  Samoa,  and  accompanying  him  to  Athens,  he 
there  burnt  himself  in  his  presence. 

The  Roman  empire  had  now  extended  itself  far  be- 
yond those  limits  which  nature  had  assigned  it.  Rome, 
venerable  from  its  antiquity,  distinguished  by  its  litera- 
ture, by  its  arts,  and  by  its  arms,  was  indeed  a  power- 
ful centre,  capable  of  holding  together,  and  of  drawing 
•into  its  vortex  the  most  distant  and  scattered  elements  ; 
but  the  equilibrium  which  it  enjoyed  was  one  of  tottering 
stability,  which  one  impulse  might  disturb,  and  which 
one  irruption  might  for  ever  destroy.  That  stable  poise 
•which  tends  to  right  itself  when  it  is  disturbed,  and  which 
can  arise  only  in  a  state  consolidated  by  common  in- 
terests, and  held  together  by  the  frame-work  of  equal 
laws,  was  unknown  to  Rome  in  her  best  days,  and  has 
perhaps  been  witnessed  only  as  a  phenomenon  of  modern 
legislation.  The  wide-spread  dominions  of  the  Romans 
embraced  many  heterogeneous  elements.  Bounded  by 
•states  little  raised  above  savage  life,  frequent  incursions 
were  made  into  its  remote  provinces ;  and  encouraged 
by  success,  the  Germans  in  the  north  of  Europe  msde 
a  formidable  irruption  into  Gaul.  Though  at  first  re- 
pulsed with  loss,  yet  they  had  set  the  example  of  dis- 
obedience ;  and  the  Rhasti,  who  lived  near  the  Lake  of 
Constance,  entered  Italy,  laying  waste  every  territory 
through  which  they  passed,  and  putting  man,  woman 
and  child  to  the  sword.  Drusus,  the  second  son  of 
the  Empress  Livia,  was  sent  out  against  the  invaders, 
and  gained  a  complete  victory  over  them;  and  the 
remnant  of  that  army  having  been  joined  by  the  Vin- 
delici  and  Norici  were  reduced  by  Tiberius,  Drusus's 
elder  brother,  and  yielded  to  the  Roman  power.  In 
order  to  maintain  these  tribes  in  subjection  Augustus 
established  two  colonies  in  Vindelici,  and  constructed 
a  road  from  thence  into  Noricum  and  Rhcetia.  For 
the  defence  of  these  colonies  he  built  two  cities,  Dry- 
somagus  and  Augusta  Vindtlicorum,  now  Nimeguen  and 
.Augsburg. 

Augustus  was  now  raised  to  the  spiritual  honour  of 
Pontifex  Maximus ;  an  office  which  was  filled  by  all  his 

•  successors ;  and  in  this  new  capacity  he  improved  the 
calendar,  and  burned  2000  pontifical  books,  reserving 
only  those  of  the  Sybilline  oracles. 

Agrippa,  who,  since  the  elevation  of  Augustus,  had 

•  held  the  important  situation  of  governor  of  Rome,  died 
of  a  violent  fever  in  Campania,  (see  our  article  A  grip  pa, 
Vol.  I.  p.  358,).  and  was  succeeded  in  the  government 
of  Rome  by  Tiberius.  Augustus,  however,  command- 
ed him  to  divorce  his  wife  Agrippina,  and  to  marry 
Julia,  the  wife  of  Agrippa,  and  the  daughter  of  the 
emperor,  whose  abandoned  conduct  had  been  kept  .a 
secret  only  from  her  father. 

Although  Agrippa  had  subdued  the  Pannonians,  yet 
the  news  of  his  death  had  inclined  them  to  shake  off 
.the  Roman  yoke,  and  Tiberius  and  Drusus  were  sent  to 


subdue  them.    After  having  achieved  several  krffliam  I 
victories  m  Germany,  Drusus  was  carried  off  by  s  vie-  I 
lent  fever ;  and  Tiberius,  after  reducing  the  Pannoniam,  "* 
succeeded  to  the  chief  command  in  Germany,  where  be 
obtained  several  victories  which  restored  the  general , 
tranquillity.    On  his  return  to  Rome  Tiberius  received  u 
the  honour  of  a  triumph,  and  was  appointed  to  thetii- 
buneshtp  for  five  years ;  but  disgusted  probably  by  the 
debaucheries  of  his  wife  Julia,  or  offended  at  the  ho- 
nours and  titles  which  Augustus  had  conferred  on  hit 
grandchildren,  he  asked  leave  to  quit  Home,  and  re- 
tired to  Rhodes.     Notwithstanding  the  remonstrance 
of  his  mother  Livia,  and  the  positive  refusal  of  Augusta 
to  comply  with  his  request,  Tiberius  persisted  in  his  re- 
solution, and,  confining  himself  to  his  apartment,  be  it- 
fused  for  whole  days  to  take  any  food.     Augustus  find. 
•im?  it  without  avail  to  resist  so  implacable  a  temper,  per- 
mitted him  to  retire  to  Rhodes.    Tiberius,  however, 
soon  repented  of  the  rashness  of  this  scheme,  sod  re- 
quested leave  to  return  to  Rome ;  but  Augustus  com- 
pelled him  to  remain  at  Rhodes  for  seven  years; and 
though  Livia  obtained  for  him  the  appointment  of  the 
emperor's  lieutenant  in  these  countries,  yet  Tiberita 
during  the  whole  of  his  stay  at  Rhodes  appeared  onlj 
in  the  character  of  a  private  individual. 

A  peace,  profound  in  its  character,  and  universal  b 
its  extent,  now  reigned  throughout  the  known  worrl 
The  temple  of  Janus  itself  was  shut,  the  signal  ofpeace 
and  tranquillity,  with  the  sight  of  which  Rome  hai 
never  once  been  blessed  since  the  days  of  Noma  Poo- 
pilius.  At  this  moment  of  general  benignity,  wbta 
Rome  gloried  in  her  wisdom  as  well  as  in  her  power, 
and  when  her  attention  was  distracted  by  no  porsoru 
of  interest  or  of  glory,  the  Saviour  of  the  world  va* 
born. in  Judea,  753  years  after  the  foundation  of  R«w.  J 
About  three  years  after  this  event  Tiberius  was  permit- J 
ted  to  return  to  Rome,  but  was  not  allowed  to  held 
any  public  situation.  The  death,  however,  of  Lucius 
and  Caius  Caesar,  the  two .  grandsons  of  Augustas,  oc 
whom  he  had  conferred  the  title  of  princes  of  the  E*- 
man  youth,  opened  to  Tiberius  the  prospect  of  ban; 
one  day  the  sovereign  of  Rome.  Although  it  was  ah 
pected  that  Livia  had  carried  them  off  by  poison,  fft 
Tiberius  had  shown  such  unaffected  sorrow  at  their 
death,  that  Augustus  adopted  him  as  his  son. 

A  second  irruption  of  the  barbarous  hordes  of  tkj 
north  again  disturbed  the  empire.  Three  legions  an)  i 
six  cohorts,  under  Quintilius  Varus  were  almost  enter*  * 
ly  cut  to  pieces  in  Germany  by  Arsniiriua,  a  brave  btfj 
crafty  general ;  and,  when  Varus  saw  that  everything 
was  lost,  he  and  several  of  his  officers  put  tbemseJvo 
to  death.  His  head  was  afterwards  sent  by  theinar- 
gent  general  to  Augustus,  who  was  almost  driven  fafrj 
tic  by  the  defeat.  He  allowed  his  hair  and  his  beanij 
to  grow  for  many  months;  he  tore  his  garments,  aod,B 
in  fits  of  distraction,  he  beat  his  head  against  the  viii.4 
exclaiming,  Oh !  Varus,  restore  me  my  legions.         * 

To  retrieve  this  disaster  Tiberius  was  sent  into  Ge> 
many,  where  he  performed  many  brilliant  exnloito . 
upon  which  he  was  honoured  with  a  triumph  by  the 
Romans,  and  by  Augustus  with  his  friendship.  Tibe- 
rius was  now  assumed  by  Augustus  as  his  colleajpf. 
and,  having  sent  Germanicus  against  the  northern 
hordes,  Augustus  accompanied  Tiberius  during  a  p** 
of  his  journey  ;  but  having  been  taken  ill  at  Pols 0 
Campania,  he  died  in  the  76th  year  of  his  age,  sod^ 
56th  of  his  power,  having  held  the  sovereign  authority 
for  44  years.  As  Augustus  had  shown  some  marks* 
returning  affection  for  his  grandson  Agrippa  Postbo- 
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mios,  it  has  been  suspected  that  Li  via  hastened  Jits 
death,  by  giving  him  poisoned  figs.  Augustus  recom- 
J  mended  Tiberius  as  his  successor.  He  left  his  fortune 
■partly  to  Tiberius  and  partly  to  Drusus ;  and  Me  be- 
queathed legacies  both  to  the  people  and  the  army.  The 
virtues  of  this  great  man  have  been  embalmed  in  the 
writings  of  Virgil,  Horace,  and  Ovid  ;  arid  the' Augus* 
tan  age  of  Roman  literature  has  been  celebrated  by  the 
admiration  of  all  succeeding  ages., 

Tiberius  began  his  reign  by  acts  of  cruelty  and  de- 
ceit. After  causing  Agrippa  Posthumius  to  be  mur- 
tf  dered  by  a  military  tribune,  Tiberius  affected  to  hesitate 
about  the  acceptance  of  the  supreme,  power.  The  two 
consuls,  however,  having  first  reluctantly  taken  the  oath 
of  fidelity  to  him  as  emperor,  administered  it  to  the  sew 
nate,  the  people,  and  the  soldiers ;  yet  notwithstanding 
all  this  eagerness  in  his  service,  Tiberius  declared  that 
be  would  only  hold  the  empire  till  the  conscript  fathers 
should,  in  their  great  wisdom,  think  proper  to  give  re- 
pose to  his  old  age. 

The  festivities  and  consequent  relaxation  of  discip- 
line in  which  the  Roman  armies  were  permitted  to  in- 
dulge on  the  accession  of  Tiberius,  gave  rise  to  two  re- 
volts of  a  most  alarming  nature.  Percenriius,  a  com- 
mon soldier,  and  known  in  Rome  as  the  ringleader  of 
hissing  parties  in  the  theatre,  had  excited  his  fellow 
soldiers  by  inflammatory  speeches.  Tiberius  himself 
wrote  id  the  insurgents ;  but  finding  his  remonstrances 
unavailing,  he  sent  his  son  Drusus  to  try  the  influence 
of  persuasion  and  of  force.  The  insurgents,  however, 
massacred  several  of  their  officers ;  and  it  was  only  by 
the  effect  of  an  eclipse  of  the  moon  on  their  superstitious 
feelings  that  they  were  brought  to  reflection.  Drusus 
availed  himself  of  this  favourable  incident,  and  hav- 
ing condemned  and  executed  some  of  the  ringlead- 
ers, the  mutiny  was  completely  subdued  with  the 
timely  aid  of  some  violent  storms  which  had  alarmed 
their  fears. 

The  revolt  which  took  place  in  Germany  almost  at 
the  same  time,  and  from  the  same  causes,  assumed  a 
more  inveterate  character.  When  the  insurgents  had 
gone  so  far  as  to  drown  several  of  the  centurions  in  the 
Rhine,  Germanicus  hastened  from  Gaul  to  restore  sub; 
ordination.  Unable,  however,  to  effect  any  change, 
he  feigned  letters  from  Tiberius,  in  which  it  was  agreed 
that  au  soldiers  who  had  served  sixteen  years  should 
be  deemed  veterans  ;  that  those  who  had  served  twenty 
should  be  discharged ;  and  that  some  legacies  which 
bad  been  bequeathed  to  them  by  Augustus  should  be 
paid  to  double  their  amount.  When  this  money  was 
paid,  the  troops  retired  peaceably  into  their  quarters: 
The  arrival  of  deputies,  however,  from  Tiberius,  gave 
rise  to  a  report  that  their  object  was  to  revoke  the  terms 
granted  by  Germanicus ;  and  notwithstanding  that  every 
assurance  was  given  them  that  the  report  had  no  foun- 
dation, yet  they  attacked  the  deputies,  and  conducted 
themselves  with  such  outrageous  violence,  that  Germa- 
nicus thought  it  prudent  to  send  home  his  wife  Agrip- 
pina,  who  was  then  pregnant*  along  with  her  infant  son 
Claudius ;  and  many  of  the  principal  officers  followed 
his  example. 

No  sooner  was  Agrippinaseen,  with  her  infant  in  her 
inns,  preparing  to  seek  for  refuge  from  the  treachery 
of  Roman  soldiers,  than  an  impression  was  made  on  the 
feelings  of  the  insurgents  which  no  arguments  could 
have  produced.  Some  of  them  now  ran  to  prevent  her 
from  quitting  the  army,  while  others  went  to  Germa- 
nicus, and  entreated  him  to  recal  his  wife.  Having 
■eised  and  massacred  their  own  ringleaders,  aH  the  lei 
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gions  except  two  returned  to  their  allegiance.  Cwcina; 
who  commanded  these  two  legions,  having  misunder- 
stood a  message  from  Germahicus,  called  out  those  who 
had  not  joined  the  insurgents,  and  led  them  to  the  mas- 
sacre ot  the  disaffected.  Germanicus  was  .distressed 
beyond  measure  at  this  piece  of  cruelty,  and  endea- 
vpured  .to  expiate  it  by  performing  every  mark  of  re^ 
'spect  to  the  bodies  of  those  who  had  fallen. 
'  >  Having  thus  brought  his  army  to  a  proper  sense  of 
their  duty,  ;  Germanicus  erected  a  bridge  over  the 
'Rhine,  and  marched  across  with  12,000  legionaries; 
26  cohorts  of  allies,  and  about  2400  cavalry.  There 
•he  fell  in  with  the  Marsi,  and  surprising  them  in  the 
midst  of  a  festivity  and  debauch,  he  slaughtered  the 
whole  army,  and  laid  waste  the  country  for  fifty  miles 
round  with  fire  and  sword.  He  next  entered  the 
country  of  the  Cotti,  and  having,  after  some  resistance, 
burnt  their  villages  and  towns,  he  destroyed  their  ca- 
pital and  returned  to  the  Rhine. 
t  Germanicus  was  now  called  to  oppose  the  army  of 
Arminius,  who  had  cut  to '  pieces  the  Romans  under 
Varus.  Having  marched  against  them  while  besieging 
Segestes,  an  ally  of  the  Romans,  he  routed  his  forces; 
and  took  many  prisoners,  among  whom  was  Thusnel- 
dis,  the  wife  of  Arminius,  whom  he  had  carried  off 
against  the  will  of  her  father  Segestes.  Enraged  at 
the  loss  of  one  to  whom  he  was  deeply  attached,  Armi- 
nius arrayed  all  the  neighbouring  kingdoms  against  the 
Romans.  In  marching  against  Arminius,  Germanicus. 
fell  in  with  the  dead  bodies  of  the  Roman  sdldiers  who 
had  fallen  under  Varus,  and  who  had  been  left  unbu- 
ried  on  the  field.  These  he  committed  to  the  earth 
with  all  the  ceremonies  which  he  had  leisure  to  per-, 
form.  In  this  expedition  various  battles  were  fought* 
in  which  both  parties  were  successful  by  turns.  The 
Romans  had  gained  few  advantages,  and  retired  into 
winter  quarters,  after  experiencing  great  losses  of  every; 
kind.  < 

>  In  his  next  expedition,  for  which  he  had  made-  vast 
preparations,  Germanicus  was  more  successful.  He 
marched  against  Arminius,  whowas  encamped  on  the 
opposite  bank  of  the  Weser;  and- who  had  resolved  to 
dispute  the  passage  of  the  river.  Cariovalda,  the  leadev 
of  the  Batavian  auxiliaries,  crossed  the  river,  and 'was 
slain  in  an  ambuscade,  which  had  been  laid  for  him 
by  the  enemy.  Stertinius  and  iEmiltus,  having  hasten* 
ed  to  the  assistance  of  the  Batavians,  Germanicus  in 
the  mean  time  passed  the  river,  and  defeated  the  Ger* 
mans  with  such  slaughter,  that  the  country  for  ten 
miles  round  was  covered  with  arms  and  with  dead  bodies. 
After  another  victory,  Germanicus  put  an  end  to  the 
campaign.  He  sent  some  of  his  legions  into  winter 
quarters  by  land,  while  lie  embarked  with  the  rest  in 
order  to  return  by  sea ;  but  a  violent  storm  arising, 
his  fleet,  of  a  thousand  vessels,  was  dispersed  in  all  di- 
rections. Some  of  them  were  swallowed  up  in  the 
ocean,  others  were  dashed  •  against  the  rocks,  while 
many  were  driven  to  distant  and  barren  shores,  where 
the  men  either  died  of  hunger,  or  protracted  a  miser- 
able existence,  by  feeding  on  the  flesh  of  the  dead  hor* 
ses  which  had  been  thrown  overboard,  to  lighten  the 
sinking  vessels.  Many  of  the  troops,  however,  were 
saved,  and  a  considerable  number  of  the  ships  recover* 
ed ;  those  who  had  been  driven  on  the  coast  of  Britain 
having  been  generously  sent  back.  After  several  other 
successful  expeditions  against  the  Germans,  Germanic 
cus  was  recalled  by  Tiberius.  He  was  afterwards  ap- 
pointed along  with  Piso  to  the  government  of  Syria, 
but  he  died  of  poison,  whichwa»supposed'to  have  been 
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administered  to  him  by  his  colleague.  As  the  army  of 
Germanicus  had  offered  to  raise  him  to  the  empire,  an 
honour  which  he  had  the  virtue  to  decline,  Tiberius 
bad  always  viewed  him  with  a  jealous  eye ;  and  though 
he  punished  Piso  with  death,  he  yet  felt  that  the  act 
for  which  it  was  inflicted  had  relieved  him  from  a  rival 
whom  he  feared. 

Tiberius  therefore  threw  off  the  mask  which  the 
dread  of  Germanicus  seems  to  have  compelled  him  to 
wear.  He  diminished  the  authority  of  the  senate,  as 
well  as  the  liberties  of  the  people.  He  assumed  to  him- 
self even  the  right  of  interpreting  and  of  enforcing  the 
laws.  In  this  state  of  affairs,  Sejanus,  by  birth  a 
Volscian,  but  possessed  of  the  rank  of  a  Roman  knight, 
bad  insinuated  himself  into  the  confidence  of  Tiberius. 
He  made  him  captain  of  the  Praetorian  guards  ;  and  no 
sooner  did  Sejanus  find  himself  in  this  situation  of  power 
and  influence  than  he  began  to  aspire  to  the  sovereignty. 
After  debauching  Livia,  Drusus's  wife,  he  prevailed  up- 
on her  to  remove  her  husband  by  slow  poison.  Finding 
it  difficult  to  make  any  attempt  on  the  children  of  Germa- 
nicus, both  from  the  chastity  of  their  mother  and  the  fide- 
lity of  their  governors,  he  conceived  the  deep  plan  of 
removing  Tiberius  from  the  city,  by  which  he  might 
have  more  frequent  opportunities  of.  carrying  on  his 
designs.  Tiberius's  love  of  indolence  and  licentious- 
ness of  every  kind  led  him  to  prefer  a  country  life,  re- 
mote from  business  and  from  observation.  Sejanus  art* 
fully  represented  to  him  the  dangers  and  troubles  which 
mjgQt  *r**e  from  the  seditious  temper  of  the  Roman  po- 
pulace;  and  having  already  experienced  the  fatigues  of 
attending  the  senate,  the  emperor  retired  into  Cam- 
pania, under  the  pretence  of  dedicating  temples  to  Ju- 
piter and  Augustus.  He  varied  his  residence  from  one 
place  to  another ;  but  he  dwelt  principally  in  the  island 
of  Canrapa,  on  the  coast  of  Campania,  where  he  buried 
himself  in  the  most  unlawful  and  infamous  pleasures* 
In  the  sixty-seventh  year  of  his  age,  this  bloated  volup* 
tuary,  covered  with  ulcers*  bent  down  and  reduced  to 
a  shadow  by  dissipation,  collected  around  him  the  dregs 
and  outcasts  of  society,  who  could  minister  to  his  bru- 
tal appetites.  To  his  other  vices  he  added  those  of 
gluttony  and  drunkenness ;  and  the  power  of  drinking 
off  five  bottles  of  wine  at  a  draught  was  deemed  a  qua- 
lification for  the  pretorship.  As  he  became  more  aban- 
doned, he  became  more  cruel  and  suspicious.  Spies  and 
informers  were  placed  in  every  society;  and  this  machine- 
ry was  skilfully  directed  to  his  own  purposes  by  Seja- 
nus, who  wrought  upon  the  emperor's  fears.  The  sons  of 
Germanicus  alone  stood  in  the  way  of  Sejanus's  ambi- 
tion. He  contrived  to  render  them  obnoxious  to  the 
<emperor  by  stories  of  their  ambition ;  while  he  fright- 
ened them  in  return  by  reports  of  cruelties  which  were 
intended  against  them.  He  succeeded  at  last  in  getting 
the  two  princes,  Nero  and  Drusus,  declared  enemies  to 
the  state,  and  afterwards  starved  to  death  in  a  prison. 
From  that  hour  the  rise  of  this  favourite  was  unexam- 
pled. He  enjoyed  the  entire  confidence  of  Tiberius, 
and  possessed  omnipotent  power  over  the  senate.  Sta- 
tues without  number  were  erected  to  him,  crowds  of 
idolaters  offered  incense  at  his  shrine  ;  and  never  was 
there  a  despot  with  more  absolute  authority,  or  more 
the  object  of  dread,  than  Sejanus.  The  rapidity  of  his 
rise,  and  the  elevation  to  which  he  had  attained,  seem 
to  have  been  designed  as  a  contrast  to  the  precipitancy 
of  his  degradation,  and  the  depth  of  his  fall.  He  was 
-at  once  accused  of  treason  by  Satrius  Secundus,  and 
the  accusation  was  seconded  by  Antonia,  the  mother  of 
Germanicus.    Tiberius  was  satisfied  of  its  truth j  but. 


destitute  of  courage,  he  still  pretended  to  entertain  for 
him  his  usual  respect     He  even  granted  him  new  ho- 
nours, and  made  him  his  colleague  in  the  consulship ; 
and  while  he  commanded  the  senate  to  put  him  in  pri- 
son^ he  ordered  soldiers  to  guard  him,and  prepared  ships 
to  favour  his  escape.    The  senate,  however,  went  be- 
yond their  orders,  and  consigned  him  to  execution.  Ei 
He  was  now  deserted  by  all.    xhe  people  loaded  him  •*! 
with  insults  and  execrations,  and  after  his  execution, l 
his  body  was  dragged  through  the  streets,  and  bii 
whole  family  put  to  death. 

This  event  seems  to  have  roused  in  Tiberius  a  peniao  & 
for  executions.  He  filled  the  prisons  with  the  supposed  q 
accomplices  of  Sejanus,  and  he  ordered  all  the  accused  to 
be  put  to  death  without  examination.  Oat  of  twenty  se- 
nators whom  he  elected  as  his  council,  he  put  to  death 
sixteen ;  and  he  at  last  seems  to  have  inflicted  torture 
and  even  death  for  his  own  amusement.  While  the 
tyrant  was  thus  glutting  himself  with  Roman  blood, 
and  feasting  his  eyes  on  the  torments  and  agonies  of 
his  victims,  the  provinces  of  his  empire  were  left  under 
the  protection  of  avaricious  lieutenants,  who  wen 
more  intent  upon  the  accumulation  of  wealth  thn 
anxious  for  the  safety  of  the  state..  The  barbarism 
harassed  the  provinces  on  all  sides.  The  Dacisxis  and 
Sarmatians  seized  upon  Mcesia;  the  Germans  desolated 
Gaul ;  and  Armenia  fell  under  the  dominion  of  the 
King  of  Parthia.  Though  sunk  in  vice  and  pleasures, 
the  monster  yet  seems  to  have  been  distressed  at  these 
encroachments  upon  his  power ;  and  it  ia  said,  that  in 
one  of  these  fits  of  distraction  he  was  heard  to  wish, 
that  heaven  and  earth  might  perish  when  he  died. 
Forsaken  by  his  appetites,  insensible  to  the  stimulus! 
even  of  the  worst  vices,  and  debilitated  by  their  too 
frequent  applications,  Tiberius  felt  that  his  dissolution 
was  approaching ;  and  he  is  said  to  have  named  Cali- 
gula his  successor,  in  the  hope  that  the  enormity  of  hi 
crimes  might  blot  out  the  recollection  of  his  ova 
This  detestable  motive,  which  human  nature  shnddoi 
in  recording,  has  perhaps  been  invented  by  his  ene- 
mies,; but,  on  the  other  hand,  history  has  informed  as, 
that  Tiberius  was  heard  to  avow,  that  Caligula  posse** 
ed  all  the  vices  of  Sylla  without  his  virtues ;  that  he 
was  a  serpent  that  would  sting  the  empire,  and  a  Fha> 
ton  that  would  set  the  world  in  flames. 

Though  Tiberius  thus  made  some  preparation  for 
his  departure  from  the  world,  he  yet  strove  to  conceal 
the  symptoms  of  its  rapid  approach.  He  sought  in  a 
change  of  place  to  keep  down  the  feelings  which  ha- 
rassed him.  Having  at  last  settled  at  the  protnontoj 
of  Misenum,  his  infirmities  increased,  and  he  one 
day  fell  into  a  succession  of  fainting  fits  which  all  •* 
round  him  believed  would  prove  fatal.  His  favourite 
Macro*  looking  for  new  honours,  advised  Caligula  to  on 
cure  the  succession.  The  court  congratulated  Cali- 
gula, the  Praetorian  soldiers  acknowledged  him,  od 
the  multitude  had  added  their  applause,  when  the  as- 
expected  recovery  of  Tiberius  struck  tenor  and  alann 
into  all  parties.  Sorrow  for  the  dying  emperor  again 
sat  on  every  countenance.  Caligula,  aa  if  moonstruck, 
expected  to  exchange  an  empire  for  a  ^rare;  wbeo 
Macro  again  converted  his  mourning  into  joy  ty 
smothering  the  dying  emperor  with  pillows,  or,  si  JW 
others  say,  by  cutting  him  off  with  poison.  Thusvai  J" 
terminated  the  base  career  of  Tiberius,  in  the  78th 
year  of  his  age,  and  the  £2d  of  his  reign. 

During  the  latter  days  of  Tiberias,  the  vices  wbico 
degraded  the  sovereign,  extended  their  polmtioos  over 
all  classes  of  the  population.    Pleasures  which  **■ 
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most  unnatural,  were  most  prised.    Men  called  Spin-    as  were  at  the  time  most  agreeable  to  him.    He  decs* 
trifle  carried  on  the  trade  of  inventing  new  kinds  of    pitated  the  statues  of  Jupiter  and  some  of  the  other 
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'  pleasure  and  licentiousness.  Gluttony  had  been  re* 
dnced  to  a  system  by  Apicius  Ceelius,  who  hanged 
himself  after  he  had  devoured  his  estate ;  and  every 
form  of  vice,  and  every  variety  of  folly  and  licentious* 
new,  now  seemed  to  have  been  swept  from  the  super- 
ficies of  the  empire  and  concentrated  in  Rome. 

In  the  18th  year  of  the  reign  of  Tiberius,  our  Sa- 
viour suffered  crucifixion  under  Pontius  Pilate  the 
Roman  governor  of  Jerusalem,  who  is  said  to  have 
sent  to  Tiberius  an  account  of  his  passion,  resurrec- 
tion, and  miracles.  The  emperor,  struck  with  the  sin- 
gularity  of  the  statements,  reported  them  to  the  senate! 
and  desired  that  Christ  should  be  ranked  among  the  gods 
of  Rome.  The  senate,  however,  declined  his  request, 
and  even  ventured  to  command  all  Christians  to  leave 
the  capital.  Tiberius,  however,  is  said  to  have  is- 
sued another  edict  which  threatened  all  who  accused 
them  with  death,  and  thus  permitted  them,  during 
the  rest  of  his  reign,  to  reside  unmolested  in  the  city. 


deities,  and  ordered  his  own  head  to  be  put  upon  their 
trunks.  He  seated  himself  between  Castor  and  Pollux, 
and  commanded  their  worshippers  to  pay  their  adoration 
to  him ;  and  he  finally  added  their  temple  to  his  palace 
in  the  form  of  a  portico,  in  order  that  the  gods  might 
become  his  porters. 

These  depravities,  together  with  his  licentiousness 
ami  prodigality,  of  which  we  have  given  a  detailed  ac- 
count in  his  life,  (See  Caligula,  vol.  V.  p.  258,)  at 
last  roused  the  patriotism  of  the  Romans.     Cassiua 
Cherea,  a  tribune  of  the  Praetorian  bands,  conceived 
and  executed  the  plan  of  terminating  the  frightful 
reign  of  Caligula,'  This  monster  of  iniquity  was  dis-  Murder  of 
patched  with  thirty  wounds,  and  died  in  the  29th  year  Caligula, 
of  his  age,  and  the  4th  of  his  reign.    His  wife  and  A.  D.  41. 
infant  daughter  perished  along  with  him ;  a  centurion 
stabbed  the  one,  and  the  brains  of  the  other  were 
dashed  oat  against  a  wall. 

Although  the  conspirators  had  destroyed  the  tyrant,. 


Caligula  succeeded  to  the  empire  under  auspices  of  they  neglected  to  provide  a  successor  to  the  throne, 

a  most  favourable  kind.    His  father  Germanicus  had  An  attempt  was  made  by  Saturninus,  who  was  then 

been  adored  by  the  army  and  the  people,  and  he  him-  consul,  to  impress  upon  his  countrymen  the  value  of  a 

self  had  been  bred  among  soldiers,  and  bad  shared  in  free  government.    The  senate  listened  with  eagerness 

their  toils.    The  congratulations  of  the  senate  and  of  to  the  proposal,  and  having  brought  over  some  cohorts 

the  people  met  him  as  he  advanced  to  Rome,  mourn*  of  the  city  to  their  views,  they  boldly  seized  upon  the 

ing  over  the  dead  body  of  Tiberius.    Remote  sove-  capitol.    Such  an  attempt,  however,  was  vain.    The 


reigns  courted  his  alliance,  and  the  whole  world  seems 
to  have  given  him  the  credit  of  every  virtue. 

The  early  conduct  of  Caligula  did  not  belie  these 
extravagant  expectations.  Having  presided  at  the 
faneral  rites  of  Tiberius,  he  brought  to  Rome  the 
ashes  of  his  mother  and  his  brothers,  and  instituted 
annual  solemnities  to  their  honour..  He  revived  the 
institutions  of  Augustus  that  Tiberius  had  ruined. 


army  and  the  mob,  dazzled  with  the  public  spectacles 
with  which  the  emperors  had  indulged  them,  and  re- 
collecting the  donations  which  they  nad  received,  saw 
no  advantages  but  in  a  monarchical  government  Be- 
tween these  contending  opinions,  cnance  at  last  de- 
cided. Claudius,  the  uncle  of  Caligula  and  the  nephew  Claudius 
of  Tiberius,  was  found  accidentally  bv  the  soldier*,  ^^  em- 
and  he  was  immediately  carried  to  the  camp  upon  $^°ij.  ajt 


He  reformed  abuses ;  he  punished  the  corruption  of    their  shoulders,  and  proclaimed  emperor.    The  senate 


governors;  he  banished  the  Spintrise ;  and  sent  Pontius 
Pilate  an  exile  into  Greece ;  he  restored  the  election 
of  magistrates  by  popular  suffrage,  and  he  performed 
many  acts,  of  liberality  and  virtue  which  gave  him  a 
just  claim  to  the  gratitude  and  admiration  of  the 
people.  ' 

That  such  a  character  should  at  once  change  into 
that  of  a  furious  madman,  and  a  cruel  and  capricious 
tyrant,  without  any  apparent  motive  or  any  reasonable 
cause,  is  not  within  the  limits  of  belief.  We  are  dis- 
posed, therefore,  to  place  some  confidence  in  the  as- 
sertion, that  a  disorder  which  took  place  after  his  ac- 
cession to  power,  had  destroyed  his  intellects  and  alter- 
ed his  nature.  Acts  of  individual  cruelty  were  the 
first  symptoms  of  his  insanity.  One  Politus  had 
loyally  devoted  himself  to  death  if  the  emperor  should 
recover,  and  another  Secundus  had  vowed  to  fight  in 
the  amphitheatre  on  the  same  account.  No  sooner 
had  the  emperor  recovered,  than  he  compelled  them 
both  to  fulfil  their  vows.  •  Gemellus  who  had  been 
left  by  his  grandfather  Tiberius  co-heir  with  Caligula, 
was  ordered  and  compelled  to  put  himself  to  death. 
Silenus,  the  emperor's  father-in-law,  was  the  neat 

victim,  and  Gercinus,  a  senator  of  great  probity,  shared    army]  and  having  made  a  speech  and  promised  dona*.  ^^^ 
the  same  fate,  for  refusing  to  give  false  witness  against    tions,  he  was  declared  emperor  by  the  united  voices 
Silenus.    Among  the  numerous  victims  of  his  suspi-    of  the  army,  the  senate,  and  the  people. 
cion  and  avarice,  was  Macro,  to  whom  Caligula  was        At  the  age  of  seventeen,  Nero  began  his  reign  in  a 
indebted  for  his  sceptre.  manner  which  held  out  the  prospect  of  better  times. 

The  absurd  vanities  of  Caligula  form  a  sort  of  relief    At  the  funeral  obsequie*  of  Claudius  'he  pronounced  ■ 
to  the  details  of  his  cruelties.    He  took  to  himself  the    an  oration  which  was  drawn  up  by  his  tutor  Seneca, 
title  of  ruler.    He  ordered  divine  honours  to  be  paid    His  mother,  Agrippina,  to  whom  he  submitted  with 
to  him,  and  he  assnrned  the  names  of  such  of  the  gods    implicit  obedience,  already  began  to  gratify  her  private 


passed  a  decree  confirming  this  choice,  and  with  some 
reluctance  they  went  to  pay  him  homage.    Cherea  Claudius 
was  the  first  victim  whose  life.  Claudius  demanded.  **"*  • 
With  the  fortitude  of  an  ancient  Roman,  he  begged  Chewt* 
that  he  might  perish  by  the  same  sword  with  which 
he  slew  Caligula.    His  friend  Lupus  suffered  death 
along  with  him,  and  Sabinus,  who  had  been  a  partner 
in  the  conspiracy,  fell  by  his  own  hand. 

Claudius,  whose  history  has  been  detailed  at  suffi-  ^laxk^ittfl 
cient  length  in  our  account  of  his  life,  was  poisoned  JJJjJ-* 
by  his  wife  Agrippina  in  the  6*th  year  of  his  age,  and  J£  d.  5i. 
the  14-th  of  his  reign. 

In  order  to  secure  the  succession  of  her  son  Nero  to 
the  throne,  Agrippina  concealed  the  death  of  Claudius. . 
Alarmed  lest  Britannicus,  the  son  of  Claudius  by  his* 
first  wife  Messalina,  should  be  chosen  by  the  army,  she 
kept  him  and  his  sisters  Octavia  and  Antonia  out  of 
the  way,  and  when  her  schemes  were  all  arranged,  she 
threw  open  the  gates  of  the  palace,  and  Nero,  attended 
by  the  prefect  of  the  Praetorian  guards,  presented  him- 
self to  secure  the  gratulations  of  the  army  and  the 
people.    After  being;  proclaimed  emperor  with  shouts  Nero  pro. 
of  joy,  he  was  earned  in  a  chariot  to  the  rest  of  the  d>imcd 
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Roman  animosities.  Without  Nero's  knowledge  she  procured 
Empire,  the  assassination  of  Silanus,  the  proconsul  of  Asia,  and 
contrary  to  Nero's  wishes,  she  compelled  Narcissus  to 
put  an  end  to  his  own  life.  These  cruelties,  however, 
did  not  last  long.  Burrhus,  the  prefect  of  the  Presto* 
rian  guard,  and  Seneca  openly  opposed  the  continu- 
ance of  these  cruelties.  With  the  consent  of  Nero 
they  laid  down  a  plan  of  government  both  merciful 
and  wise;  and  while  Nero  followed  their  counsels  his 
conduct  was  considered  as  a .  model  to  succeeding 
princes.  He  was  not  only  just  and  liberal  and  humane, 
but  condescending  and  affable;  and  the  Romans  fondly 
hoped  that  the  tyranny  of  former  sovereigns  would  be 
balanced  by  the  clemency  and  wisdom  of  Nero. 

These  expectations,  however  just  arid  reasonable,  were 
soon  disappointed.    Nero  had  concealed  the  depravity 
which  nature  had  implanted  in  his  heart,  and,  as  cir- 
cumstances arose  to*  call  it  forth,  it  began  to  develop 
itself  in  all  its  hideousness.    Having  fallen  in  love 
with  a  freed  woman  of  the  name  of  Acte,  he  excited 
.the  rage  of  his  mother,  who  dreaded  that  her  own  in- 
fluence would  be  transferred  to  a  concubine.    He  ex- 
Nero  quar-  erted  every  nerve,  therefore,  to  thwart  her  wishes,  and 
reh  with      ahowed  his  displeasure  by  displacing  Pallas,  her  prin« 
Agnppina.  cjpaj  faVOUrite.     Enraged  at  the  slight  which  was  thus 
put  upon  her,  Agrippina  pronounced  Nero  an  usurper, 
and  declared  that  Britannicus,  the  heir  of  his  father's 
throne,  was  still  alive.  The  depravity  of  the  emperor's 
heart  was  now  called  forth.    He  contrived  to  have 
A.  D.  55.    Britannicus  poisoned  at  a  public  banquet,  and  he  a- 
bridged  the  privileges  of  Agrippina,  and  prohibited 
her  From  being  visited  by  persons  of  whom  he  was 
auspicious. 

.Having  shaken  off  the  yoke  of  Seneca  and  of  Burr- 
bus,  Nero  gave  way  to  rioting  and  licentiousness.  Dis- 
guised as  a  slave,   he  prowled  about  the  city,   fre- 
'  quenting  taverns  and  brothels,  and  attempting  to  kill 
.every  person  who  interfered  with  him.    These  extra- 
vagancies, vicious  as  they  were,  found  still  some  apo- 
logy in  the  youth  and  circumstances  of  Nero ;  but  as 
'he  advanced  in  years  his  crimes  became  more  detest- 
able.    Abandoning  his  wife  Octavia,  he  cohabited 
with  Poppea,  the  wife  of  his  favourite  Otho.     Enraged 
at  this  connexion,  Agrippina  hecame  the  enemy  of 
Poppea,  who  retaliated  by  persuading. Nero  to  get  rid 
of  his  mother.    Nero  yielded  to  this  request.     He 
£ried  to  break  her  spirit  by  various  petty  but  ineffec- 
tual vexations.    He  next  tried  the  effects  of  poison, 
but  though  twice  administered,  s}ie  resisted  its  effects. 
Me  attempted  to  drown  her  by  giving  her  a  pleasure 
sail  on  the  coast  of  Calabria,  in  a  ship  so  built,  as  to 
iall  to  pieces  in  the  water;  but  this  experiment  was 
ill  managed,  and  Agrippina  contrived  to  support  her- 
aelf  above  water  till  she  was  picked  up  by  a  trading 
vessel.   Unable  to  extinguish  the  vitality  of  Agrippina, 
Nero  consulted  Seneca  and  Burrhus,  but  both  of  them 
declined  to  have  any  concern  with  such  a  deed.     In 
Jthis  perplexity,  Anicetus,  the  contriver  of  the  ship, 
.offered  his  services,  and  Nero  is  said  to  have  exclaimed 
on  the  occasion,  "  That  he  never  before  felt  himself 
an  emperor."    Anicetus,  however,  having  already  fail-. 
ed  in  his  machinery,  had  recourse  to  a  more  direct 
Whom  he    method.    Attended  by  a  body  of  soldiers,   he  sur- 
murders,      rounded  Agrippina's  house,  forced  open  the  doors, 
and  dispatched  Agrippina  with  many  wounds.    Nero 
was  sent  for  to  see  that  the  deed  was  rightly  done  ; 
and  after  surveying  the  body,  he  remarked  that  he 
tnever  thought  his  mother  had  been  so  handsome, 
paving  been   applauded  by  the  senate  for  this 
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horrible  parricide,  Nero  had  no  occasion  to  f oft  aw  my 
other  will  than  his  own.  Satiated  for  a  while  with 
his  mother's  death,  he  now  addicted  himself  to  mask 
and  to  chariot  driving.  He  at  last  became  a  princi- 
pal performer  in  the  chariot  races ;  and  having  been 
well  received  in  this  new  capacity,  he  soon  afterwards 
exhibited  as  a  singer  on  the  stage;  making  his  firm 

Eublic  appearance  at  the  juvenile  games  instituted  by 
imself.  His  next  passion  was  to  be  a  poet  and  t 
philosopher.  The  wits  about  court  contributed  their 
instalments  of  written  and  extemporaneous  vera, 
which,  when  tacked  together  by  his  orders,  became  t 
poem  by  Nero.  In  like  manner,  he  attended  the  de- 
bates  and  sought  the  society  of  philosophers. 

Having  thus  become  a  player  of  all  work,  Nero  re* 
solved  to  make  the  tour  of  his  empire,  to  display  his 
varied  accomplishments.  At  Naples,  the  imperial 
performer  so  rivetted  the  attention  of  his  audience, 
that  an  earthquake,  which  happened  during  one  of 
his  songs,  was  not  felt  in  the  theatre.  Like  other 
artists  of  moderate  ability,  he  ran  down  his  brother 
performers ;  he  intrigued  with  his  judges,  and  organic 
ed  clubs  and  factions  to  applaud  and  to  support  him. 
Soldiers  were  stationed  everywhere  to  make  the  hearers 
applaud  at  the  right  time,  and  to  prevent  any  perwn 
whatever  from  leaving  the  house.  Some  fell  into 
swoons  in  order  to  be  carried  out:  several  womet 
were  delivered  in  the  theatre ;  and  Vespasian,  an  old 
senator,  and  afterwards  emperor,  having  been  over- 

E owe  red  by  sleep,  while  Nero  was  chanting  one  of 
is  choruses,  narrowly  escaped  with  his  life. 
The  cities  of  Greece  having  sent  deputies  to  Nero 
to  inform  him  that  they  had  made  a  law  to  transmit  to 
him  the  crowns  for  all  the  games,  the  emperor  enter- 
tained them  in  the  most  elegant  manner.    Knowing 
the  weakness  of  the  monarch,  they  requested  him  for 
a  song,  which  they  honoured  with  bursts  of  applause 
Finding  that  his  musical  powers  were  so  highly  ap- 
preciated by  this  refined  people,  he  spent  a  whole  year 
in  Greece,  where  his  suite  consisted  of  dancers,  singers, 
tailors,  and  other  appendages  of  a  theatre.    He  dis- 
played his  prowess  at  all  the  games.    At  the  Olympic 
games,  h'e  drove  a  chariot  with  ten  horses,  and  though 
he  was  jerked  from  his  seat,  yet  he  was  crowned  at 
the  conqueror.     At  all  the  other  games  he  was  equally 
successful,  and  he  obtained  no  fewer  than  1800  crowns 
On  one  occasion  he  was  opposed  by  a.  good  singer, 
whose  voice  had  surpassed  his  prudence,  for  Nero  or. 
dered  him  to  be  killed  on  the  spot     His  entry  into 
Rome  was  the  grandest  pageant  which  the  Romaw 
had  been  called  to  witness.     Seated  in  the  chariot  of 
Augustus,  shining  in  Tyrian  purple,  and  crowned  with 
the  Olympic  garland,  he  carried  on  his  head  the  Pythi- 
an crown,  and  had  1100  crowns  borne  before  him. 
Beside  him  was  a  musician,  and  behind  him  a  band 
of  virgins,  who  celebrated  his  victories  by  their  vocal 
powers.    The  city  was  in  a  blase  of  joy,  and  every 
kind  of  incense  was  offered  to  the  royal  performer. 
The  next  ambition  of  Nero  was  to  excel  in  strength, 
and  appear  as  a  Hercules  redivivus ;  and  after  he  had 
taken  lessons  in  boxing  and  wrestling,  he  had  a  ptite- 
board  lion  erected  in  the  theatre,  which  he  asssiled 
and  struck  down  with  a  single  blow. 

One  of  the  most  extraordinary  events  in  the  history  j^ 
of  Rome,  namely,  the  burning  of  the  dtyf  bu  been^ 
with  some  degree  of  plausibility  ascribed  to  the  wick-  a,  D 
edness  of  Nero.    This  great  fire  began  in  sbopi  tiled 
with  combustible  materials,  and  spread  .with  unex- 
ampled rapidity.  Commencing  in  the  lower  puts  of  to* 
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city,  it  extended  with  astpnishing  rapidity  to  the  higher     .    In  rebuilding  the  city;  a  regular  plan  seems  to  have    Roman 
parts.    Ail  attempts  to  stop  tfce  progress  of  the  flames     been  adopted.    The  streets  were  straight  and  spacious',    ^^j"** 
were  prevented  by  persons  that  seemed  stationed  on    and  regularly  disposed ;  the  height  of  the  houses-  was  JJ^TTT*^ 
purpose,  and*  these  same  persons  were  seen  to  throw    fixed  at  about  seventy  feet,  the  courts  were  enlarged,  J ^Jj^1* 

lighted  firebrands  into  the  bouses,  and  did  not  scruple  and  Nero,  at  his  own  cost,  added  large  porticos  to  the 

to  declare  that  they  had  authority  for  doing  so.    After  great  houses  which  stood  by  themselves.    In  order  to 

raging  six  days,  the  progress  of  the  conflagration  was  prevent  fire,  the  houses  were  raised  to  a  certain  height 
atlast  stopped  at  the  foot  of  the  Eequiline  Mount,  by  without  wood  ;  they  were  arched  with  props  of  stone ; 
pulling  down  a  number  of  buildings.  Nero,  who  was  at    the  common  springs  were  not  allowed  to  be  diverted  for 

Antium  during  the  fire,  is  said  to  have  mounted  his  pri-  private  use ;  no  mutual  walls  were  allowed,  and  every 

vate  stage,  and  to  have  sung  the  destruction  of  Troy  on  citizen  was  compelled  to  have  a  machine  for  extin- 

account  of  its  supposed  resemblance  to  the  present  guishing  fires. 

calamity.    When  he  heard,  however,  that  the  flames        After  the  city  was  burnt,  Nero  attempted  to  cast  the  Perttcu- 
were  approaching  bis  palace,  he  came  to  Rome,  but  blame  on  the  Christians,  who  had  begun  to  increase  tionoftht 
just  in  time  to  witness  the  destruction  of  the  palace,  rapidly  in  Rome ;  and  he  thus  excited  against  them  a  Christians. 
Nero  appeared  to  feel  some  compassion'  for  the  poor  dreadful  persecution,  of  which  we  have  given  an'ac* 
Romans  whom  this  desolation  had  left  houseless  and  count  in  another  part  of  our  work.*    The  cruelties 
distressed.    He  laid  open  the  field  of  Mars,  and  even  which  Nero  exercised  against  the  Christians  were  soon 
his  own  gardens  to  receive  them.    He  ordered  tents  extended  to  all  ranks  of  the  community.      These  atro- 
to  be  erected ;  he  lowered  the  price  of  corn,  and  had  all  cities  took  their  rise  in  a  conspiracy  which  was  organ*  pfe  con- 
sorts of  furniture  and  necessaries  brought  from  Ostea.  ised  by  Piso,  a  man  of  great  integrity  and  influence,  spires 
While  provision  was  thus  making  for  the  forlorn  and  which  seems  to  have  embraced  some  of  the  leading,  agtinst 
populace,  another  conflagration  broke  out ;  but  it  was  men  in  the  state.    Through  the  rash  zeal  of  a  woman,*  ***** 
chiefly  confined  to  the  spacious  part  of  the  town  <xs  named  Epicharis,  the  plot  to  which  he  was  a  party  was  ^ 
copied  by  public  buildings  and  ornaments,  and  there-  allowed  to  transpire.    Confessions  were  extorted  from 
fore  did  not  occasion  such  distress  to  the  inhabitants,  some  of  the  inferior  agents ;  but  Epicharis  could  hot 
Only  four  out  of  the  fourteen  quarters  of  Rome  re-  be  brought,  either  by  scourging  or  burning,  to  disclose 
mained  entire.     Among  the  public  buildings  which  a  single  name.     In  consequence,  however,  of  the  infor- 
perished  was  the  temple  dedicated  to  the  Moon  by  mation  which  was  obtained,  Piso,  Vestinus  the  consul, 
Servius  Tullius,  the  temple  and  altar  which  Evander  Lateranus,  Fennius  Rufus,  Subrius  Flavius,  and  Sulpi- 
erected  in  honour  of  Hercules ;  the  chapel  to  Jupiter  cius  Asper,  with  many  other  persons  of  distinction,  suf- 
Sutor,  built  by  Romulus ;   the  Court  of  Numa,  and  fered  death.    Seneca,  who  had  retired  into  private  life, 
the  Temple  of  Vesta.    Along  with  these  superb  tno~  and  his  nephew  Lucan  the  poet,  were  also  accomplices, 
numents  of  antiquity,  there  were  destroyed  many  of  and  fell  victims  to  their  hatred  of  Nero.    The  suspi. 
the  treasures  acquired  in  war,  the  finest  paintings  and  cions  of  Nero  fell  upon  persons  of  all  ranks,  and  in 
sculptures  of  Greece,  and  the  writings  of  many  illus-  all  parts  of  the  neighbourhood  of  Rome;  and  everyday 
trious  authors.                                                  *  groupes  of  victims  were  dragged  to  the  palace,  to  re- 
After  the  destruction  of  the  city,  Nero's  first  care  ceive  their  sentence  from  the  tyrant  himself;  who,  ac- 
was  to  provide  for  his  own  accommodation.    Severus  companied  by  his  favourite  and  profligate  minister  Ti- 
and  Celer  designed  a  palace  of  huge  dimensions,  which,  gellinus,  presided  personally  at  the  torture.    The  pro- 
according  to  Pliny,  extended  quite  round  the  city,  vinces  did  not  escape  from  these  scenes  of  cruelty ;  and 
It  embraced  within  its  circle  hills,  wildernesses,  lakes,  the  governors  seem  to  have  done  homage  to  the  im De- 
forests stocked  with  wild  beasts,  green  and  spacious  rial  tyrant,  by  an  imitation  of  his  atrocities.  The  cruel- 
fields.    The  galleries  consisting  of  three  rows  of  lofty  ties  exercised  in  Judea  by  Florus,  a  bloody  and  avari- 
columns,  were  each  a  mile  long,  and  at  the  entrance  cious  ruler,  excited  a  revolt  among  the  Jews,  which  set 
of  the  palace  was  a  colossal  statue  of  Nero  120  feet  an  example  that  was  speedily  followed. 
high.  The  walls  of  the  palace  were  covered  with  gold,        His  general  Corbulo,  who  had  carried  on  a  successful 
ud  it  was  roofed  with  the  same  metal,  from  which  it  war  against  the  Parthians,  during  the  greater  part  of 
got  the  name  of  the  Golden  House ;  and  the  interior  Nero's  reign,  and  who  finally  subjugated  that  people, 
*as  adorned  with  a  profusion  of  golden  ornaments,  fell  a  sacrifice  to  the  cruelty  of  Nero;  and  his  empress 
precious  stones,  and  mother  of  pearl.    The  wood  work  Poppsea,  whom  he  kicked  in  her  pregnancy,  miscar- 
*as  inlaid  with  gold  and  ivory,  and  the  dome  of  one  ried  and  died  by  the  blow. 

of  the  banqueting  rooms  had  a  diurnal  motion  like  the        The  detestation  which  these  actions  excited,  prepar.  Rerolt  of 

heavens.    Having  found  Nero  enter  so  warmly  into  ed  the  public  mind  for  the  overthrow  of  Nero's  power.  Vindtx  and 

toe  projected  palace,  Severus  and  Celer  proposed  to  Julius  Vindex,  who  commanded  the  Roman  legions  in-  Gftlbl* 

him  to  cut  a  canal  from  the  Lake  Avernus  to  the  Gaul,  impelled  only  by  his  hatred  of  tyranny,  openly 

mouth  of  the  Tiber  160  miles  long  and  ten  broad,  that  raised  the  standard  of  revolt;  and  when  he  heard  that 

two  galleys  of  five  banks  of  oars  might  pass  abreast.  Nero  had  offered  a  reward  of  ten  millions  of  sesterces 

Nero  entered  keenly  into  the  project,  which  had  the  for  his  head,  he  boldly  replied,  "  Whoever  brings  me 

merit  of  being  useful,  as  it  opened  a  free  communica-  Nero's  head  shall  have  the  possession  of  mine."    This 

tion  between  Rome  and  Campania.    Convicts  from  daring  and  disinterested  leader   proclaimed  Sergius 

*U  parts  of  Italy  were  collected,  and  incredible  sums  Galba  emperor.     Galba,   venerable   by  his  age,  and 

expended  on  the  work  j  but  the  labour  of  cutting  pre-eminent  for  wisdom  and  courage,  was  then  gover* 

through  the  bard  rocks  and  steep  mountains  which  nor  of  Spain;  and  though  he  was  at  first  unwilling  to 

Intervened  rendered  it  necessary  to  abandon  the  un-  occupy  such  a  dangerous  elevation,  yet  he  was  induced 

wtaking.  to  join  bis  forces  with  those  of  Vindex. 

% 
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Roman         No  sooner  did  Nero  hear  of  Galba'a  resolution,  than  Oalba  about  three  miles  from  Rome,  to  request  a  fulfil,  d 

he  rent  his  garments,  and  swore  that  he  was  undone,  ment  of  that  promise,  and  urging  it  in  a  disrespectful  8 

He  threatened  to  massacre  all  the  governors  of  pro-  manner,  and  even  taking  up  arms,  Galba  dispersed  them  n 

▼races,  to  murder  every  Gaul,  to  poison  the  senate,  with  a  body  of  horse,  and  killed  no  fewer  than  700a 

burn  the  city,  and  turn  adrift  the  lions  among  the  pen-  When  Galba  was  settled  in  Rome,  he  began  by  da* 


vies 
the 
ing  for  their  equipment,  he  constructed  waggons  for  the  system  of  economy  which  was  now  pursued,  many  aoi 
easy  conveyance  of  his  musical  instruments,  and  he  of  meanness  and  even  of  avarice  were  observed ;  and 
equipped  his  concubines  in  the  drapery  of  Amazons,  the  people,  accustomed  to  partake  in  the  splendid  shows 
The  spirit  of  insurrection  in  the  mean  time  was  quickly    and  prodigalities  of  their  emperors,  had  neither  virtot 

Propagated  among  the  legions  in  Germany,  Africa,  and    to  admire,  nor  patience  to  endure,  the  retrenchments 
aisfcania.     Virginius  Rufus,  who  commanded  on  the    of  Galba.   His  popularity  was  slightly  retrieved  by  tin 
Upper  Rhine,  hesitated  for  a  while  to  take  any  active    public  execution  of  Locusts,  and  various  other  ma*. 
part,  and  during  that  time  his  legions  without  his  know-    ments  of  Nero's  cruelty,  who  were  dragged  in  fetters 
ledge  attacked  and  defeated  the  Gauls  with  great  slaugrw    through  the  city ;  but  this  act  of  justice  was  again  sea. 
ter.  Mortified  at  this  circumstance,  Vindexput  himself    tralised  by  the  pardon  of  Tigelluius  and  Helotus,  who 
to  death;  but  distressing  as  this  event  was  to  the  insur-    are  said  to  have  procured  it  by  bribes  of  enomsss 
gents,  it  was  attended  with  no  general  consequences,    magnitude,  even  though  the  people  cried  aloud  for  veo* 
Nero  had  so  completely  abandoned  his  cause,  that  he    geance  upon  those  atrocious  murderers, 
provided  himself  with  poison,  and  prepared  to  make  his        The  Roman  legions  in  different  provinces  of  the  em. 
escape  to  Egypt.    His  confidential  servants  were  sent    pire,  being  bound  by  no  tie  to  the  interests  of  Gilbt* 
off  to  equip  a  fleet  at  Ostia ;  but  when  Nero  requested    exhibited  various  symptoms  of  disaffection.  Toe  annj 
the  tribunes  and  centurions  to  accompany  him,  he  could    commanded  by  Viiellius,  an  ambitious  leader,  openly 
not  find  a  single  person  to  follow  his  fortunes.    Agi-    refused  to  obey  any  other  orders  than  those  of  the  «• 
tated  and  perplexed,  he  retired  to  his  couch ;  but  wak-    nate,  and  even  sent  a  request  to  that  body  that  they 
ing  in  the  middle  of  the  night,  and  finding  that  his    would  choose  another  emperor, 
guards  had  deserted  him,  he  sent  for  his  friends  to  ob-        When  the  news  of  this  commotion  reached  Galba,  b 
tain  their  advice.  No  friend,  however,  was  to  be  found,    resolved  to  adopt  an  heir  to  the  throne,  who  should 
He  went  from  house  to  house ;  but  every  door  was    have  no  other  claim  than  his  virtues  and  his  talent 
shut  against  him.     He  besought  one  of  his  gladiators    Otho  urged  to  Galba  his  claims  to  this  situation;  bat 
to  takeaway  his  life;  but  no  hand  would  raise  itself   the  emperor  wished  to  attend  only  to  merit,  and  fits! 
to  dispatch  the  low  and  despicable  tyrant.    Without  a    upon  Piso  Lucinianus  as  his  successor.    This  yoang 
friend,  and  unable  to  find  even  an  enemy,  he  was  on    man  deserved  the  choice  which  thus  fell  upon  him; 
the  eve  of  plunging  himself  into  the  Tiber,  when  Phaon,    but  the  senate  and  the  army  had  not  been  accustoms! 
one  of  his  freedmen,  offered  him  his  country  house  as  a    to  admire  the  moral  and  intellectual  qualities  which 
place  of  refuse.    Nero  gratefully  accepted  the  offer,    formed  the  ground  of  Piso's  appointment.    An  opes* 
and,  attended  by  four  of  his  domestics  on  horseback,    ing  was  therefore  left  for  the  ambition  of  Otho,  woo 
he  made  many  escapes,  and  at  last  reached  the  back  of   resolved  to  obtain  by  force  that  appointment  which 
Phaon's  house,  which  he  entered  by  a  small  hole  in  the    Galba  had  refused  as  a  reward  for  his  services,  Bj 
wall.     When  Nero  was  here  reposing  upon  a  wretched    bribing  and  haranguing  the  soldiers,  and  exaggerating 
pallet,  and  sustaining  himself  with  brown  bread  and  a    the  cruelties  and  avarice  of  Galba,  he  succeeded  in  i 
cup  of  water,  the  senate  were  declaring  Galba  emperor,    few  days  in  gaining  the  affection  of  the  soldiers,  who 
and  condemning  their  oppressor  to  suffer  the  rigour  of   proclaimed  him  emperor,  and  carried  him  with  their  ill 
the  ancient  laws.  When  he  learned  from  one  of  Phaon's    drawn  swords  into  the  camp.     Galba  was  confounded  <j 
slaves  that  he  was  thus  to  die,  and  that  he  was  to  be    with  this   intelligence,  and  being  deceived  by  an*  4 
scourged  to  death  with  his  body  naked,  and  his  head    mour  of  Otho's  death,  he  rode  into  the  forum,  acooo* 
fixed  to  a  pillory  ;  and  when  he  heard  the  soldiers  ac-    panied  by  several  of  his  followers,  when  a  body  rf 
Nero  kills    tually  approaching  to  the  house,  he  planted  a  dagger  at    Otho's  cavalry  attacked  the  imperial  party.    Though 
himr?f«ft_    his  throat,  and  contrived,  with  the  aid  of  his  secretary,    at  first  irresolute  from  the  flight  of  his  adherents,  Gaits 
A.  D,  68.    Epaphroditus,  to  inflict  a  mortal  wound.     One  of  the    recovering  his  energy  bent  forwards  his  head  on  the 
centurions  attempted  in  vain  to  stop  the  blood  with  his    approach  of  the  assassins,  and  commanded  them  to 
cloak ;  and  Nero  expired  in  the  32 d  year  of  his  age,    strike  it  off  if  it  would  be  of  advantage  to  the  people 
and  the  14th  of  his  reign.  This  command  was  speedily  obeyed,  and  his  head,  fixed  d 

Galba  Although  Galba  obtained  the  imperial  power  under    on  the  point  of  a  lance,  was  carried  in  triumph  roowl  J 

declared  circumstances  the  most  favourable,  yet  being  in  the  72d  the  camp  of  Otho.  The  new  emperor,  like  all  bis  pre-  A- 
•mperor,  year  of  his  age,  he  wanted  that  strength  of  frame  which  decessors,  began  his  reign  with  acts  of  clemency  »w 
A.  D.  68.  the  arduous  duties  of  his  situation  so  imperiously  de-  justice.  Though  Marcius  Celsus  had  been  the  few"* 
manded.  An  attempt  to  assassinate  him,  and  a  partial  rite  of  Galba,  and  had  adhered  to  the  cause  of  bii  ma- 
revolt  in  his  own  army,  conspired  with  the  death  of  ter,  yet  Otho  raised  him  to  the  highest  honours  asstf" 
Vindex,  to  make  him  repent  of  his  elevation ;  and  it  is  ward  of  his  fidelity.  He  next  gratified  the  just  deflre 
said  that  he  seriously  thought  of  putting  an  end  to  his  of  the  people  by  putting  TigelTinus  to  deato,  and  by 
existence.  When  he  heard,  however,  of  the  death  of  restoring  the  estates  of  all  those  whom  that  monster 
Nero,  he  assumed  the  title  and  badges  of  power.  had  banished  or  plundered. 

During  Galba's  journey  towards  Rome,  an  event  oc-  The  legions  of  Vitellius,  whom  that  general  had  ih< 
curred  which  displayed  the  severity  more  than  the  jus-  tached  to  his  interests  by  great  promises  as  well  *mP 
tice  of  the  emperor.  A  body  of  sailors,  to  whom  Nero  actual  presents,  proclaimed  him  emperor,  and ,<Prt^^. 
had  promised  certain  advantages,  assembled  round    terror  throughout  the  capital.    Otho  was  desiroas  *^ 
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making  some  compromise  'with  hit  rival ;  but  this  offer  blow,  by  declaring  that  he  had  made  the  emperor  his     Rorian 

being  rejected,  he  inarched  from  Rome  at  the  head  of  heir,  Vitellius  obtained  a  sight  of  the  deed,  and  having     Empire. 

a  Urge  but  undisciplined  army.    The  army  of  Vitellius*  found  that  he  was  only  joint  heir  with  another,  he  ex-  v^v**-' 

consisting  of  70,000  men,  was  commanded  by  Valens  ecuted  both,  in  order  that  he  might  obtain  the  property. 

and  Ctecina.  ^  Vitellius  remained  in  Oaul  to  bring  up  These  intolerable  deeds  at  last  roused  the  abject  Vcspackn 

the  rest  of  his  forces;  but  so  great  was  the  desire  of  Romans.     The  legions  of  the  east  began  the  revolt;  proclaimed 

both  parties  to  engage,  that  in  the  course  of  three  days  and  Vespasian,  while  he  was  carrying  on  the  siege  of  CTaPe«>r- 

one  battle  was  fought  at  Placentia,  another  near  Cre-  Jerusalem,  was  proclaimed  emperor  of  Rome.     The 

mona,  and  a  third  at  Castor,  in  all  which  Otho  was  sue-  legions  in  Moesia  and  Pannonia  declared  for  Vespasian, 

cessful.  Valens  and  Csecina  having  united  their  forces,  and  without  his  own  consent  he  was  proclaimed  emper* 

and  received  fresh  supplies,  attacked  Otbo's  army  near  or  at  Alexandria.  Declining  the  high  honour  which  was 

Bedriacum^and,  after  a  well-contested  battle,  they  sue*  thus  offered  him,  Vespasian  was  compelled  by  his  army 

ceeded  in  putting  it  to  flight,  and  pursued  the  fugi-  to  accept  of  it,  and  assembling  his  officers,  it  was  re- 

tiyes  with  great  slaughter  to  Bedriacum.    Otho,  whom  solved  that  his  son  Titus  should  conduct  the  war  in 

his  minions  would  not  permit  to  be  present  at  the  bat-  Judea;  that  Mutianjis  should  enter  Italy  with  the 

tie,  waited  with  great  uneasiness  for  its  issue.  A  soldier,  greatest  number  of  his  legions;  and  that  Vespasian 

who  had  escaped  from  the  engagement,  brought  the  should  levy  anew  army  in  the  east. 

first  news  of  it  to  the  emperor;  but  jvhen  every  person  When   Vespasian's  army  entered  Italy  under  the) 

persisted  in  discrediting  his  story,  this  brave  man  threw  command  of  Antonius  Primus,  Vitellius  made  const- 

himself  upon  his  sword,  and  expired  at  the  emperor's  derable  preparations  for  resistance.    His  army,  com- 

feet.    Otho  instantly  declared  that  he  would  sacrifice  manded  by  Valens  and  Csecina,  met  the  troops  of  Ves- 

no  more  of  audi  heroes  in  such  a  contest,  and  exhort-  pasian  near  Cremona,  and,  when  a  battle  was  expected, 

ing  hit  followers  to  yield  peaceably  to  Vitellius,  he  put  Csecina  went  over  to  Vespasian.    The  army  imprisoned 

sn  end  to  his  own  life.  Csecina,  and  attacked  Antonius ;  and  the  battle,  which 

After  the' 
the  senate,  s 
be  travelled 

ficence  which m  , , ,  w_e m 

ting  in  painted  galleys,  bedecked  with  garlands  and  intercession,  were  forgiven  by  the  conqueror.     The 

H6WerS«  and  fi»«***«*»  **«   «am  flttlinamr  wKink   fmiiM   ka  &tinrO&ch  flf  VMnillin'a  o*mw  to  Rama  w.a  ««m*w«aj**1   k«* 

commanded 

tions, and* __, „      ,„w „.  .„„ 

if  it  were  a  conquered  city,  and  the  senate  and  people  feet,  he  offered  to  Vespasian  to  resign  the  empire.    At 

marched  before  him  as  if  they  had  been  the  prisoners  this  crisis  one  Sabinus  seised  the  capitol ;  but  Vitellius's 

taken  in  his  last  battle.    After  haranguing  the  senate  soldiers  laid  it  in  ashes,  and  took  Sabinus,  who  was 

and  the  people,  and  receiving  the  homage  which  his  *oon  after  put  to  death. 

liberal  promises  had  drawn  forth,  he  quietly  settled  Antonius,  inattentive  to  the  messages  and  offers  of  VU 

himtelfin  his  palace,  to  enjoy  the  pleasures  which  his  tellius,  advanced  towards  Rome.    He  attacked  it  on 

gluttony  and  luxurious  habits  had  rendered  the  chief  three  sides,  drove  the  besieged  into  the  city,  and  slaugh- 

happiness  of  has  life.  While  the  vessel  of  the  state  was  tered  them  in  great  numbers.    The  wretched  and  un- 

entrusted  to  the  lowest  and  vilest  management,  and  the  principled  populace  celebrated  the  riotous  feast  of  the 

soldiers  forgetting  the  art  of  war  amid  their  unre-  Saturnalia,  at  the  time  that  this  bloody  drama  was  per- 

strained  debaucheries,  Vitellius  was  regaling  himself  forming  in  the  city ;  and  while  the  besiegers  were 


ViteUlui 
defeated, 


of  $000  dishes  offish,  and  7000  of  fowl.    One  of  the  municate  to  him.     His  appeal,  however,  was  in  vain, 

dishes,  called  the  shield  of  Minerva,  was  an  olio  com-  The  soldiers  binding  his  hands,  and  putting  a  halter 

Kndedof  the  sounds  of  the  fish  named  scarri,  the  round  his  neck,  led  him  half  naked  into  the  forum, 

ns  of  woodcocks  and  pheasants,  the  tongues  of  rare  loading  him  with  curses  and  reproaches.    They  tied 

birds,  and  the  spawn  of  lampreys  from  the  Caspian.  his  hair  backwards,  and  put  the  point  of  bis  sword  be* 

Not  content  with  the  gratification  of  his  appetite,  neath  his  chin  to  prevent  him  from  hiding  his  face. 

Vitellius  began  to  derive  pleasure  from  his  cruelties.  Some  threw  mud  upon  him,  and  others  struck  him, 

Even  those  who  Were  fed  with  him  in  the  same  stall  while  some  ridiculed  the  redness  of  his  face,  and  the 

be  sacrificed  without  compunction ;  and  when  he  went  magnitude  of  his  belly.    Having  reached  the  place  of  Aid  killed, 

to  see  one  of  hie  parasites  in  a  raging  fever,  he  put  execution,  they  killed  him  by  blows,  and,  dragging  the 

poison  into  a  cup  of  water,  and  administered  it  with  body  through  the  streets,  they  tossed  it  into  the  Tiber. 

bis  own  hands.    The  monster  even  avowed  that  he  de-  Thus  terminated  the  eight  months  reign  of  Vitellius, 

rived  pleasure  from  the  torments  of  his  victims.    On  when  he  had  reached  the  57th  year  of  his  age.  Availing 

°n«  occasion,  when  he  had  sentenced  a  father  to  death,  themselves  of  the  opportunity  for  plunder,  the  soldiers 

be  executed  his  two  sons  along  with  him  for  begging  pursued  the  fugitives  into  houses  and  temples,  and 

the  life  nf  ftti*fl»    MMii»  .   mnA    wh«*i    m    PnmaA    Irninht-  onmmittofl  PUfirV  iMMM  of  0*wwtcAtw  mttA  WMtm* 
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Vespasian,  arrive  in  Rome  than  these  atrocities  ceased, 
and  the  metropolis  resumed  its  usual  tranquillity.  The 
$enate  and  the  army  concurred  m  declaring  Vespasian 
emperor ;  and  messengers  were  sent  to  him  in  Egypt 
to  request  him  to  return.  In  the  mean  time  Claudius 
Civilis,  who  had  a  command  in  Germany,  revolted,  and 
after  maintaining  a  warlike  attitude  for  some  time,  and 
resisting  the  arms  of  Cereali 9,  Vespasian's  general,  he  was 
at  last  obliged  to  make  peace  with  his  country.  These 
events  were  followed  by  an  irruption  of  the  Sarmatians, 
who  passed  the  Iter,  and  With  the  rapidity  of  a  torrent 
overran  the  country,  destroyed  several  garrisons,  and 
routed  an  army  commanded  by  Fonteius  Agrippa. 
Rubrus  Gallus,  however,  succeeded  in  driving  them 
back  into  their  settlements,  in  which  they  were  for  a 
while  retained  by  the  influence  of  forts  and  garrisons. 

Having  intrusted  Titus  with  the  siege  of  Jerusalem, 
Vespasian  set  off  for  Rome ;  and  he  was  met  many  miles 
from  the  city  by  the  senate,  and  one-half  of  the  inha^ 
bitants,  who  for  the  first  time  expressed  a  sincere  de- 
light  in  having  an  emperor  of  high  principle  and  tried 
virtue.  While  Rome  was  thus  made  happy  by  the  sue- 
cession  of  Vespasian,  his  son  Titus  carried  on  the  war 
in  Judea,  which  he  brought  to  a  close  by  the  total  de- 
struction of  Jerusalem,  as  described  in  our  history  of 
the  Jews.  Titus,  therefore,  returned  in  triumph  ;  and 
the  triumphal  arch  which  was  erected  at  that  grand 
celebration  exists  almost  entire  in  modern  Rome.  The 
Romans  were  justly  proud  of  a  prince,  who  had  exhi- 
bited all  the  qualities  of  a  governor,  and  all  the  heroism 
of  a  soldier ;  and  the  metropolis  of  the  world  was  des- 
tined to  enjoy,  at  least  during  two  reigns,  the  blessings 
of  a  profound  peace. 

Having  quieted  every  commotion,  Vespasian  had 
the  satisfaction  of  shutting  the  temple  of  Janus,  which 
had  been  open  for  six  years  ;  and  he  devoted  himself 
to  consolidate  the  happiness  of  his  people  by  moral  as 
well  as  political  reformations.  He  restored  the  ancient 
discipline  of  the  army.  He  shortened  and  improved 
the  proceedings  in  courts  of  justice  ;  and  it  has  been 
said,  that  during  his  long  reign  no  individual  suffered 
from  an  unjust  or  a  severe  decree.  Vespasian  extended 
his  fostering  arm  to  the  arts  and  sciences,  and  to  the  re- 
storation of  the  public  buildings,  and  the  improvement 
of  the  city.  He  settled  100,000  sesterces  on  the  teachers 
of  rhetoric.  He  patronised  Josephus,  the  Jewish  histo- 
rian, and  Quintilian  the  orator  ;  and  Pliny  the  natural 
historian  was  held  by  him  in  the  highest  regard.  He 
patronised  both  the  fine  and  the  useful  arts ;  and  he 
invited  to  his  capital,  and  took  under  his  patronage, 
the  most  cerebrated  masters  and  artificers  from  every 
part  of  the  world.  He  restored  the  Capitol  to  its 
original  splendour;  he  built  the  celebrated  amphi- 
theatre, whose  ruins  still  attest  its  former  grandeur ; 
and  he  founded  several  new  cities,  and  repaired  others 
that  had  suffered  from  the  devastations  of  his  prede- 
cessors. The  clemency  of  Vespasian  was  not  less  than 
his  wisdom.  He  provided  a  match  in  a  noble  family 
for  the  daughter  of  Vitellius  his  enemy,  and  he  himself 
gave  her  a  handsome  dowry ;  and  when  plots  were  or* 
ganised  against  him,  he  refused  to  punish  the  conspi- 
rators. The  only  exceptions  to  this  mild  and  forgiving 
temper  occurred  in  the  case  of  Julius  Sabinus,  who  had 
proclaimed  himself  emperor  at  Vitellius's  death.  This 
rash  commander,  after  being  defeated  by  Vespasian's 
army,  concealed  himself  for  nine  years  in  a  cave,  where 
he  was  attended  by  his  faithful  wife  Empona,  who  pro- 
vided for  all  his  necessities.  Sabinus  was  at  last  dis- 
covered, and  carried  prisoner  to  Rome ;  but  though 


powerful  application  was  made  in  his  behalf,  yet  Vet* 
pasian  could  not  be  induced  to  extend  his  mercy  to  a 
man  whom  he  had  already  dreaded  as  a  rival. 

The  character  of  Vespasian  required  some  abate* 
ments  to  be  brought  down  to  the  ordinary  level  of  hu- 
manity ;  and  these  were  soon  discovered  in  bis  an- 
rice  and  rapacity.  He  revived  taxes  that  had  fallen 
into  disuse ;  he  is  said  to  have  drawn  profit  from  the 
purchase  and  sate  of  commodities ;  and  he  has  bees 
loaded  with  the  more  serious  charge  of  sharing  in  the 
plunder  of  avaricious  governors,  whom  he  had  set  ow 
the  provinces.  For  the  taxes  which  he  levied,  ho*. 
ever  severe  and  absurd  they  may  have  been,  an  sieve 
has  been  easily  found  in  the  exhausted  state  of  the  re. 
venue  when  he  came  to  the  throne.  We  are  unwilling, 
therefore,  to  admit  the  charge  of  his  sharing  in  the  ra- 
pacity of  his  governors ;  for  it  is  an  undoubted  fact 
that  he  took  the  greatest  precautions  to  provide  for 
the  safety  of  his  remotest  dominions.  And  when  we 
consider  that  only  two  insurrections  took  place  in  ha 
reign,  it  is  not  probable  that  his  people  were  unjustly 
taxed,  or  bis  provinces  rapaciously  governed.  The* 
insurrections  were  confined  principally  to  the  ALani,  1 
rude  tribe,  who,  quitting  their  deserts,  passed  into 
Media  and  Armenia,  and  defeated  Tindates  with 
great  slaughter.  Titus,  however,  having  been  sent  to 
punish  them, they  retired  to  the  riverTanais,  from  which 
they  came.  During  the  reign  of  Vespasian,  Petiliui 
Cerealis  and  Julius  Frontinus  subjugated  a  considerable 
part  of  Britain  ;  and  Agricola,  who  went  out  towards 
the  end  of  Vespasian's  reign,  completed  the  conquest  sf 
the  island,  as  has  been  stated  under  that  article. 

After  a  reign  of  ten  years,  Vespasian  was  seised  fi 
with  an  illness  at  Campania!  which  soon  carried  him  J* 
off,  amid  the  tears  of  a  people  whom  he  had  benefited,  * 
and  who  sincerely  loved  him  in  return. 

After  some  slight  opposition  from  his  brother  Domi*  H 
tian,  who  alleged  that  his  father's  will  had  been  ^"3 
ed,  Titus  was  declared  emperor.  Though  in  his  youth  ^ 
he  was  fond  of  pleasure  and  dissipation,  yet  no  sooner 
did  be  ascend  the  throne,  than  he  became  a  pattern  of 
regularity  apd  moderation.  His  generosity  and  love 
of  justice,  his  hatred  of  informers,  his  anxiety  to  pre* 
vent  dissensions,  his  obliging  disposition,  and  his  rea- 
diness, on  all  occasions,  to  do  good,  procured  for  him 
the  enviable  appellation  of  the  Delight  of  Mankind. 
The  celebrated  exclamation  of  his  having  lost  a  day, 
is  said  to  have  been  made  when  he  recollected  in  the 
evening  that  on  that  day  he  had  done  nothing  to  pr> 
mo'e  the  good  of  mankind. 

The  great  eruption  of  Vesuvius,  in  which  Puny  the 
naturalist  lost  his  life,  (See  Pliny,  vol.  XVI.  p.  656) 
happened  in  Titus's  reign ;  and  about  the  tame  thae  a 
fire  raged  in  Rome  for  three  days,  and  was  followed 
by  a  pestilence  which  carried  off  10,000  men  in  one 
day..  This  disaster,  which  the  emperor  did  all  in  hii 
power  to  repair,  was  followed  by  the  victories  of  Asri* 
cola  in  Britain,  which  we  have  already  detailed  in  that 
article. 

In   consequence  of  a  violent  attack  of  fever  near  J' 
Rome,  Titus  was  carried  off  in  the  forty- first  year  of x 
his  age,  and  the  third  of  his  reign.     He  was  succeeded 
by  his  brother  Domitian,  who  was  suspected  of  baring 
administered  poison.  _ 

Domitian  began  his  reign  with  the  character  •{'{]* 
liberal,  iust,  and  humane  prince.    He  refused  legacies     . 
that  had  been  left  him  because  the  testator  had  chil-  £] 
dren  of  his  own.     He  sat  whole  days  in  revising  the 
sentences  of  the  ordinary  judges;  and  he  detested 
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cruelty  so  much  that  he  .forbade  the  sacrifice  of  oxen. 
He  furnished  the  libraries  which  were  burnt  with 
'  new  book**  and  even  seat  persons  to  Alexandria  to 
transcribe  MSSv  that  had  been  lost  These  fair  pro- 
mises, however,  were  soon  blighted.  His  mind  became 
engrossed  with  the  pursuits  of  archery  and  gaming, 
and  his  principal  ambition  was  in  entertaining  toe  pub- 
lic with  extensive  exhibitions ;  and  presiding  in  osten- 
tatious pomp,  for  the  purpose  of  distributing  rewards. 
His  solitary  hours  were  spent  in  killing  dies,  and  stab- 
bing them  with,  a  bodkin ;  and  when  one  of  his  ser- 
vants, Vibius,  was  asked  if  the  emperor  was  disen- 
gaged, he  is  said  to  have  replied,  that  he  was  not  even 
occupied  with  a  fly.  His  next  passion  seems  to  have 
been  for  a  military  reputation,  which  led  him  to  envy 
the  glory  of  his  generals.  The  success  of  Agricola  in 
Britain  in  overcoming  Galgacus,  and  determining  the  in- 
sular nature  of  the  country,  and  in  discovering  and  subju- 
gating the  Orkneys,  particularly  called  forth  his  envy.  He 
recalled  him  to  Italy,  under  the  pretence  of  appointing 
him  to  the  government  of  Syria ;  but  upon  his  return, 
he  was  received  with  coolness,  and  having  sometime 
aftetwards  been  taken  ill  in  retirement,  where  he  died, 
Domitian  was  suspected  of  having  hastened  his  death. 
In  order  to  make  himself  a  great  general,  the  emperor 
marched  into  Gaul  on  a  pretended  expedition  against 
the  Catti,  but  though  he  never  saw  an  enemy,  he  took 
to  himself  the  honour  of  a  triumph,  and  entered  the 
capital  at  the  head  of  a  number  of  slaves  whom  he  had 
decked  in  the  habiliments  of  Germans. 

In  this  condition  of  the  empire,  the  Sarmatians, 
aided  by  several  Asiatic  tribes,  made  a  formidable  ir- 
ruption sin  to  it,  and  cut  off  a  Roman  legion  with  its 
general.  The  Bacians,  under  the  guidance  of  their 
king  Decebalus,  were  even  more  successful,  and  de- 
feated the  Romans  in  many  engagements.  The  ener- 
gies of  the  state  were  at  last  roused,  and  the  barbari- 
ans driven  back.  Domitian,  elated  with  the  result, 
entered  Rome  in  triumph  a  second  time,  and  assumed 
the  name  of  Germanic**,  from  having  subdued  a  peo- 
ple whom  he  never  met  in  the  field. 

Satiated  with  military  renown,  he  began  now  to 
glut  himself  with  cruelties.*  He  persecuted  the  Jews 
and  Christiana  with  unrelenting  severity ;  and  his  pro- 
fusion and  avarice  led  him  to  sieze  the  estates  of  every 
person  against  whom  he  could  fabricate  the  most  tri- 
vial charge.  A  conspiracy  was  soon  formed  against 
him,  and  he  was  assassinated,  after  considerable  resis- 
tance, by  Stephanus  the  comptroller  of  his  household, 
who  was  himself  slain  on  the  spot  by  some  of  the  offi- 
cers of  the  guard. 

As  Domitian,  who  was  the  last  of  the  Caesars,  left 
no  heir  to  the  throne,  the  senate,  dreading  the  influ- 
ence of  the  army  which  had  been  attached  to  the  late 
emperor,  appointed  Cocceius  Nerva  his  successor,  on 
the  very  day  on  which  Domitian  was  slain. 

Cocceius  Nerva  was  descended  of  an  illustrious  fa- 
mily, and  was  by  birth  a' Spaniard.     He  obtained  the 
ie- empire  at  the  advanced  age  of  sixty- five  years*  and 
'  having  been  chosen  by  the  senate  solely  from  their  ex- 
.   perience  of  his  talents  and  his  virtues,  no  doubt  was 
entertained  of  his.  doing  honour  to  his  imperial  eleva- 
tion.   The  horrors  of  the  preceding  reign  induced 
Nerva  to  rule  his  subjects  with  an  excess  of  clemency 
and  indulgence.    When  he  accepted  of  the  throne,  he 
swore  that  no  Roman  senator  should  be  put  to  death 
.  daring  his  reigq.    He  was  liberal  in  his  gifts  to  his 
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•friends,  and  he  sold  all  his  gold  and  silver  plate  to  en- 
able him  to  continue  his  generosities.  He  took  off  a 
severe  tax  upon  carriages ;  he  removed  the  imposts 
which  had  been  laid  t>n  by  Vespasian,  and  he  restored 
the  properties  which  had  been  seized  by  Domitian. 
Besides  making  many  good  laws,  he  united,  more  than 
any  •  other  sovereign,  a  system  of  retrenchment  and 
economy,  with  acts  of  well-judged  liberality.  He  al- 
lowed no  statues  to  be  erected  to  himself.  He  sold  all 
those  which  had  been  raised  to  Domitian,  and  con- 
verted into  money  the  gaudy  robes  and  luxurious  fur- 
niture of  the  palace. 

Notwithstanding  the  benevolence  and  mildness  which 
characterise  the  life  of  Nerva,  he  began  to  experience 
that  malignity  which  vice  never  fails  to  exhibit  against 
virtue.  A  dangerous  conspiracy  was  formed  against  a.  D.  97. 
his  life  by  Calpurnius  Crassus  ;  but  though  the  senate 
were  desirous  of  treating  the  conspirators  with  rigour, 
Nerva  would  allow  no  other  severity  to  be  inflicted  • 
than  that  of  banishment. 

This  unwillingness  to  punish  the  guiky  promoted 
no  doubt  another  insurrection  which  had  been  or- 
ganised against  Nerva  among  the  Praetorian  bands, 
under  Casparius  Olianius,  on  the  plea  of  reveng- 
ing the  death  of  Domitian.  Nerva  used  all  gentle 
means  to  put  an  end  to  the  mutiny.  He  even  pre- 
sented himself  to.  the  insurgents,  opened  his  breast, 
and  desired  them  to  take  his  life  rather  than  to  in- 
volve their  country  in  fresh  calamities.  Unawed  by 
his  courage,  the  mutineers  seised  upon  Petroniua 
and  Parthenius,  and  slew  them  •  before  the  emperor. 
They  then  compelled  Nerva  to  approve  of  their  sedi- 
tion, and  to  thank  the  Prattorian  bands  for  their  fide- 
lity. These  events,  though  personally  disagreeable  to 
Nerva,  turned  out  most  favourable  for  the  empire.  The 
turbulence  and  injustice  which  the  cohorts  had  now 
evinced  induced  Nerva  to  look  around  him  for  a  col- 
league, who  might  afford  him  his  assistance  and  advice 
in  the  government  of  the  empire.  Having  no  private 
objects  in  view,  he  set  aside  all  his  own-  relations  and 
fixed  upon  M.UIpius  Crinitus  Trajan,  an  entire  stranger 
to  his  family,  who  then  held  the  government  in  Up* 
per  Germany. 

Having  performed  the>  usual  formalities,  Nerva  sent 
ambassadors  to  Cologne,  where  Trajan  then  resided,  in- 
forming him  of  his  choice,  and  requesting  his  presence 
and  assistance  in  checking  the  turbulence  of  the  soldiers. 
After  punishing  Caspamus  Olianius,  Nerva  died  of  a 
fever,  which  was  brought  on  by  a  violent  passion,  into 
which  he  threw  himself  with  one  of  his  senators. 

When  Trajan  was  informed  of  the  death  of  Nerva,  Death  of 
he  returned  to  Rome  with  his  army,  in  which  he  main-  Nerva. 
tained  a  discipline  which  had  long  been  unknown  A.  D.  98. 
among  the  Roman  legions.  The  provinces  through 
which  he  passed  were  neither  ravaged  by  the  soldiers 
nor  taxed  by  the  generals;  and  the  new  emperor  entered 
Rome  without  pomp  or  circumstance,  attended  by  the 
officers  of  state,  and  followed  in  peaceful  procession  by 
his  soldiers.  Trajan,  though  born  in  Seville,  was  de- 
scended of  an  Italian  family.  His  father  had  been 
raised  to  the  rank  of  a  patrician  by  Vespasian,  and 
.  after  various  successful  expeditions  on  the  Euphrates 
and  the  Rhine,  in  which  his  son  accompanied  him, 
he  had  been  honoured  with  the  consulship,  and  with 
a  triumph.  In  this  way  Trajan  acquired  in  *arly 
life,  a  very  considerable  reputation  in  war.  v  When 
the  command  of  the  army  in  Lower  Germany  was 
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*  Aa  account  of  these  and  of  various  other  particulars  of  his  life  will  be  found  under  our  article  Domitiak,  voL  viil  p..  4?*. 
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given  bim,  he  lived  in  the  most  simple  and  unassum- 
ing maimer.  He  performed  long  marches  on  foot 
along  with  hit  troops,  and  shared  with  them  all  the 
dangers  and  fatigues  of  war.  He  knew  all  the  old 
soldiers  by  their  own  names,  and  conversed  with  them 
in  the  most  familiar  manner.  Before  he  retired  to 
rest  he  inspected  the  camp  personally,  and  convinced 
himself  of  the  vigilance  of  nis  sentinels  and  the  secu- 
rity of  his  army.  To  these  qualities  as  a  soldier,  he 
added  the  mpst  amiable  modesty  and  mildness  of  dis- 
position, and  he  united  in  his  character  all  those  moral 
and  intellectual  qualifications,  and  all  that  experience 
in  war  and  personal  bravery  which  history  generally 
records  as  the  gifts  of  many  different  individuals.  His 
personal  appearance  corresponded  with  the  symmetry 
of  his  mind ;  and  when  he  entered  Rome  in  the  vigour 
of  manhood,  he  inspired  his  subjects  with  a  respect 
and  admiration  which  they  never  ceased  to  attach  to 
Iris  name. 

Trajan  had  no  sooner  ascended  the  throne,  than  he 

was  called  upon  to  check  the  insolence  of  the  Dacians, 

who  had  ravaged  the  Roman  empire  during  the  reign 

.of  Domitian,  and  who  now  claimed  from  the  Roman 

people  a  tribute  which,  the  cowardice  of  that  emperor 

nad  induced  him  to  offer.    At  the  head  of  a  powerful 

-army  Trajan  marched  towards  Dacie,  and  overawed 

the  barbarians  by  his  sudden  appearance  npon  their 

frontier.    The  treaty,  however,  into  which  they  were 

thus  compelled  to  enter,  was  speedily  broken  by  their 

king  Decebalus.    After  throwing  a  bridge  over  the 

Danube,  Trajan  entered  Dacia,  and  brought  Decebalus 

-to  a  general  action,  in  which  the  Dacian  army  was 

A*  D.  103.  .completely  routed;  and  their  king, despairing  of  succes*, 

Siit  himself  to  death.  In  this  battle,  which  reduced 
laciato  a  Roman  province,  the  slaughter  was  so  great, 
that  linen  was  wanted  in  the  Roman  camp  to  dress  the 
•wounds  of  the  soldiers.  On  the  return  of  Trajan  to 
Italy  he  entered  the  capital  in  triumph,  and  the  re- 
joicings for  the  victories  were  continued  for  120  days. 
The  duties  at  peace  now  demanded  the  attention  of 
Trajan.  He  erected  many  public  works ;  he  opened 
communications,  between  the  different  parts  of  his  pro- 
vinces ;  he  established  many  colonies,  and  he  laid  up 
stores  .of  corn  and  provisions  to  save  the  capital  from 
-the*  calamities  of  famine.  In  order  to  commemorate 
A.  D.  Hi.  his  victories,  Apollodorus  erected  the  magnificent  co- 
lumn which  still  exists  at  Rome  under  the  name  of 
Trajan's  column,  Unfortunately  for  the  future  re- 
putation of  this  great  emperor,  he  was  persuaded  about 
the  9th  year  of  his  reign  to  harbour  a  dislike  of  his 
•  Christian  subjects.  His  regard  for  the  national  reli- 
gion, and  a  law  which  had  been  enacted  against  so- 
cieties that  dissented  from  it,  induced  him  to  sanction 
those  cruelties  which  form  a  blot  upon  his  name,  and 
which  we  have  already  described  in  our  article  Ec- 
clesiastical History.  The  Armenians  and  Parth- 
ians  having  about  this  time  thrown  off  the  Roman  yoke, 
Trajan  marched  into  Armenia,  which  bad  been  aban- 
doned by  its  sovereign,  and  having  taken  possession 
of  the  kingdom,  and  captured  the  king  himself,  he 
marched  into  the  Parthian  territories,  where  he  obtained 
the  most  signal  successes ;  and  after  conquering  Syria 
and  Chaldea,  he  took  possession  of  Babylon  itself.  The 
enemy  made  a  stand  when  he  reached  the  Euphrates ; 
but  having  caused  boats  to  be  constructed  in  the  ad- 
jacent mountains  during  the  night,  he  brought  them 

"  See  Adbian,  Vol.  I.  p.  150. 
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suddenly  to  the  river  side,  andcroesed  his  army  to  tin  I 
face  of  the  enemy,  who  disputed  the  passage  with  on-  6 
usual  vigour.    Quitting  the  Euphrates,  he  inverted  *■ 
countries  which  had  never  been  trodden  by  the  fax  ^ 
of  a  Roman  soldier';  and  he  seems  to  have  taken  i  pe-  *■ 
culiar  delight  in  following  that  line  of  march  which  ° 
Alexanderhad  pursued  beforehim.  He  crossed  the  rapid  * 
Tigris,  and  took  the  city  of  Ctesiphon,  and  after  tub. 
jugatrng  the  districts  of  Persia  bordering  on  that  river, 
lie  marched  in  a  southerly  direction  towards  the  Per* 
jsian  Gulph,  where  he  subdued  the  sovereign  of  i  ter- 
ritory formed  by  the  channels  of  the  Tigris.    The  in. 
clemency  of  the  weather  and  the  inundations  of  the 
river  bad  nearly  cut  off  his  army ;  and  suffering  fan 
the  scarcity  of  provisions,  and  experiencing  the  infir- 
mities of  age,  he  returned  along  the  Gulph  of  Persia, 
with  the  view  of  punishing  that  kingdom,  which  ha) 
revolted  during  his  absence.     He  began  this  war  of 
vengeance  by  laying  Edesaa,  in  Mesapocamia,  in  ashes; 
and  he  not  only  reconquered  all  the  revolted  statei, 
but  he  added  to  the  Roman  empire  many  of  the  ricfae* 
kingdoms  of  Asia.     Having  met  with  a  repulse  before 
the  city  of  Atra  in  Arabia,  Trajan  concluded  that  the 
time  had  now  arrived  for  limiting  his  conquests,  and 
putting  them  under  proper  management.    Returning 
to  Ctesiphon,  he  crowned   Parthamaspates  king  of 
Persia.     He  gave  a  king  to  the  country  of  Aibanu 
near  the  Caspian,  and  he  placed  governors  and  lieu- 
tenants in  the  other  provinces.    Having  resolved  to 
return  to  Italy,  he  left  Adrian  in  the  command  of  ail 
his  forces  in  the  east,  and  advanced  towards  Rome, 
where  the  most  splendid  preparations  were  made  to 
adorn  his  triumph.    Exhausted,  however,  with  the 
fatigues  of  war,  ne  was  taken  ill  in  the  province  of 
Cilicia,  and  finding  himself  unable  to  travel  any  far- 
ther, he  was  carried  to  Selinns,  where  he  died  of  i  ^ 
flux  in  the  64th  year  of  his  age  and  the  80th  of  his T^ 
reign*    His  ashes  were  carried  to  Rome  and  depoaktd  l] 
under  the  lofty  column  which  bears  his  name.  Duriur 
•his  indisposition  at  Selinua,  he  was  constantly  attend-    j 
ed  by  his  wife  Plotina,  who,  from  a  knowledge  of 
her  husband  s  dislike  to  Adrian,  is  supposed  to  hare 
forged  the  will  in  which  that  general  was  appointed  his 
successor. 

Adrian,  who  was  introduced  to  the  Roman  sraiei 
-by  Plotina  as  the  adopted  son  of  her  husband,  wai 
descended  of  a  Spanish  family,  and  was  born  at  Seville, 
the  native  place  of  Trajan.  He  abandoned  the  East- 
ern conquests  of  Trajan,  and  limited  the  Roman  em*  I 
j»re  by  the  Euphrates.  He  returned  to  Rome  in 
the  year  118  ;  and  after  a  reign  of  .twenty  yean,  he*' 
died  of  a  dropsy  in  136.  A  full  account  of  the  events  j 
of  his  reign  has  already  been  given  in  our  account  ot  , 
his  life.9 

Adrian  was  succeeded  in  the  empire  by  Marcus  An-  Mc 
tonius  Pius,  whom  he  had  adopted  some  time  before  A* 
his  death.      His  reign,   whick  lasted  twenty-eight 
years,  was  marked  with  few  striking  events ;  but  K  ^ 
will  be  ever  distinguished  in  the  annals  of  Rome  by  the  * 
public  and  private  virtues  which  exalted  his  character. 
He  died  of  a  fever  in  the  seventy-fifth  year  of  hie  age,  U 
and  the  twenty-third  of  his  reign,  the  distinguishing 
events  of  which  have  been  already  detailed  in  our  bio* 
graphical  account  of  him. t  ju 

This  excellent  emperor  was  succeeded  by  his  ssoia-  a* 
law,  Marcus  Aurelius  Antoninus,  who  had  married  ha  ^ 

f  See  Antoninus  Pius,  Vol  It  p.  K2. 
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youngest  daughter.    After  a  reign  of  twenty  years,        A  revolt  of  a  very  unusual  kind  took  place  about     Roman 

the  history  of  which  is  jriven  in  another  part  of  our  this  time  at  Rome.    A  common  soldier,  of  the  name     Empire* 

work,  •  he  died  at  the  age  of  fifty-nine.  of  Maternus,  along  with  several  others  who  had  de-  p^^  0£~ 

.   This  wise  and  good  emperor  was  succeeded  by  his  aerted  from  their  legions,  formed  a  rebel  party  which  Maternas. 

(  son,  L.  Aurelios  Antoninus  Commodus.     This  prince  was  gradually  increased  by  the  banditti  from  differ-  a*  D.  187. 

,  was  of  a  weak  and  timid  disposition,  and  his  mind  ent  provinces.  Their  power  encreased  to  such  a  degree 

was  gradually  corrupted  by  the  vices  of  his  attendants,  that  they  took  the  strongest  cities  by  storm,  and  plan.  • 

•  As  he  advanced  in 'lire,  he  became  still  moredebauched ;  dered  many  parts  of  Spain  and  Gaul.    An  army  under 

and  his  vices  and  his  cruelties  are  of  such  a  character  Pescennius  Niger,  was  sent  against  the  insurgents ; 

as  to  be  placed  without  the  limits  of  history.    He  is  but  Maternus,  finding  himself  unable  to  cope  with  a 

said  to  have  cut  in  two  a  corpulent  man  when  walk-  disciplined    force,  divided  his  followers  into  small 

ing  in  the  street,  in  order  that  he  might  see  his  entrails  bands,  and  marched  secretly  to  Rome  by  different 

fill  on  the  ground*    He  thrust  out  the  eyes,  and  cut  routes.    His  object  was  to  murder  the  emperor  at  an  « 

off  the  legs  of  persons  whom  he  encountered  in  his  annual  festival,  and  to  seize  upon  the  supreme  autho- 

rambles.     He  murdered   some   because  they  were  rity.    All  the  different  bands  arrived  undiscovered  in 

badly  dressed,  and  others  because  they  were  slovens,  the  capital ;  and  some  of  them  had  already  insinuated 

He  affected  to  have  great  skill  in  surgery,  especially  in  themselves  among  the  emperor'*  guards ;  bat  they 

iiioedVletting ;  and  when  he  visited  some  of  his  patients,  were  fortunately  not  faithful  to  their  leader.     Some  of 

he  did  not  scruple  to  cut  off  their  ears  and  noses.    His  them  betrayed  Maternus,  who  was  immediately  seized  > 

debaucheries  are  reported  to  have  exceeded  all  bounds*  and  executed. 

and  to  have  exhausted  every  variety  of  licentiousness.        Rome  was  at  this  time  afflicted  with  one  of  the  A  plague  at  * 

He  is  said  to  have  possessed  great  skill  in  archery,  most  dreadful  plagues  that  bad  ever  been  known  in  Rome.  •  * 

and  to  have  performed  many  wonderful  feats.    His  Rome.    It  continued  for  two  or  three  years ;  and  was 

strength  was  excessive ;  and  from  this  cause  he  was  so  fatal,  that  it  carried  off  two  thousand  persons  in 

ambitious  of  being  called  Hercules.     Hence  he  adorn-  one  day.     An  alarming  fire,  kindled  by  lightning, 

ed  his  shoulders  with  a  lion's  skin,  and  carried  in  his  consumed  a  considerable  part 'of  the  city  ;  and  these 

hand  a  knotted  dub.    He  is  stated  to  have  run-anek*-  calamities  were  followed  by  a* famine,  which  Cleander 

tt  through  with  his  spear,  and  to  have  killed  a  is  said  to  have  created  by  hoarding  all  the  corn  which 

Ired  lions,  one  after  another,  and  each  by  one  he  could  purchase ;  while  others  ascribe  it  to  Papirius 

blow.    He  appeared  naked  in  public,  fought  with  the  Dionysius,  who  had  the  charge  of  supplying  Rome 

common  gladiators,  and  came  off  conqueror  seven-  with  corn,  and  who  wished  to  excite  the  people  against' 

hundred  and   thirty-five  times;    in  consequence  of  Cleander.    The  mob,  however,  blamed  the  detested 

which,  he  used  to  subscribe  himself  the  conqueror  of  favourite ;  and  having  risen  against  him,  they  flocked  < 

s  thousand  gladiators.     When  the  senate  had  granted  to  the  palace,  and  demanded  his  head.    Cleander  or. 

him,  at  his  request,  divine  honours,  he  strewed  on  his  dered  the  Praetorian  guards  to  charge  the  crowd, 

head  such  a  quantity  of  gold  dust,  that  it  glittered  in  many  of  whom  they  slaughtered ;  but  the  city  guards- 

the  sna-beams  a*  if  encircled  with  a  glory.  taking  the  side  of  the  people,  the  Praetorian  troops* 

The  military  events  of  Commodus's  reign  were  die-  were  put  to  flight.    When  Commodus  heard  of  the  up- 
graceful  to  the  Reman  name.    After  the  death  of  his  roar,  and  learned  the  cause  of  it,  he  ordered  the  head 
father,  he  concluded  a  peace  with  the  Marcomanni  of  Cleander  to  be  cut  off  and  thrown  to  the  populace.  • 
and  Quadi,  cm  very  unfavourable  terms ;    and  he  A  conspiracy  was  now  formed  against  the  -emperor 
agreed  to  abandon  all  the  castles  and  fortresses  which  himself,  by  Laetus,  the  captain  of  the  guards,  Edeetus  •< 
the  Romans  held  in  their  country,  excepting  those  the  chamberlain,  and  Martia,  his  favourite  concubine. 
that  were  within  "five  miles  of  the  Danube.    Arrange-  Martia  had  received   information  that  the    emperor 
ments  equally  unworthy  *f  Rome  were  made  with  had  resolved  upon  her  death ;  she  therefore  organised 
the  other  nations  of  Germany,  whom  his  father  had  the  conspiracy  against  him,,  and  administered  poi-  - 
subjugated ;  and,  in  some  cases,  he  purchased  a  peace  son ;  but  when  the  poison  was  found  not  to  -operate  Commodus 
by  large  sums  of  money.  quickly,  -  the  wretched   victim  was  strangled  toy  a  strangled. 

A  conspiracy  was  now  formed  against  the  life  of  wrestler.  A»  D.  198.  • 

Commodus,  by  his  sister  Lucille,  who  was  aided  by        When  the  death  of  Gommodus  was  publicly  an- 

many  of  the  most  distinguished  senators.    The  em- .  nounced,  the  senate  declared  him  an  enemy  to  the 

peror  was  attacked  on  his  way  to  the  amphitheatre,  in  public,  demolished  his  statue,  and  ordered  •  his  -body* 

a  dark  passage;  but  Claudius  Pompetanus,  to  whom  to  be  cast  into  the  Tiber.    The  conspirators,  however,  • 

the  dagger  *va*  entrusted,  instead  of  plunging  it  into  prevented  this  outrage  from  taking  place,  by  stating . 

his  breast,  held  it  up,  and  exclaimed;  "  this  present  that  Commodus -had  already  been  buried, 
the  senate  sends  you,"  which  gave  the  guards  time  to        Commodus  was  succeeded  by  Publius  Hdvius  Per-  Pertiaax  * 

rescue  their  master.     The  conspirators  were  seised  ttnax,  whom  the  conspirators  had  fixed  upon  to  sop-  imbed  to 

and  put  to  death,  and  Lucilla  was  exiled  to  Oaprea?,  ply  his  place.    This  remarkable  person  had  passed  the  empire, 

where  she  was  soon  after  murdered.  through  such  varieties  of  condition,  that  he  received  A.  Dt  198.  * 

Pereimis,  the  favourite  of  the  minister  of  Commo-  the  title  of  (he  tennis-ball  of  fortune.  "  Descended 

sus,  had  imitated  so  successfully  the  ambition  of  his  from  an  obscure  family  ;  and  either  a  slave,  or  the 

master,  and  had  exercised  such  intolerable  oppression,  son  of  a  manumitted  slave,  he  followed,  for  some  time, 

that  he  mm  torn  in  pieces  by  Che  military.    He  was  the  profession  of  drying  wood  and  preparing  charcoal. 

Esplacad  by  Cleander,  a  freedman,  who  exceeded  his  He  had  received,  however,  a  considerable  portion  of 

predecessor  tit  his.  enormities  ;  and  who  even  put  np  learning ;  and  after  keeping  a  little  shop  in  the  city, . 

for  public  sale  -ewry  office  in  the  state,  and  even  the  he  became  a  school-master,  and  actually  taught  the 

fives  of  the  innocent  and  the  guilty.  Greek  and  Roman  languages  in  Etruria.    lie  then  * 
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followed  the  profession  ef  the  law,  and  afterwards  en- 
tered upon  a  military  life,  when  he  distinguished  him* 
self  so  highly  by  hu  valour  and  intrepidity,  that  he 
was  made  a  captain  of  a  cohort  in  the  Parthian  war. 
After  passing  through  the  usual  gradations  of  prefer* 
incut,  in  Britain  and  M aesia,  he  obtained  the  command 
of  a  legion  under  Anrelius.  He  was  afterwards  made 
consul  by  Anrelius  for -his  eminent  services.  He  was 
next  intrusted  with  the  government  of  Meesia,  and  he 
was  at  last  made  governor  of  Rome.  In  the  reign  of 
Comaodus  he  was  sent  into  exile;  but  he  was  soon  af- 
ter recalled  and  selected  to  reform,  the  abuses  in  the 
army  in  Britain.  During  a  sedition  which  took  place 
among  the  legions,  he  was  left  for  dead  among  the 
slain ;  but  having  recovered  from  this  calamity,,  he 
punished  the  mutineers,  and  restored  the  discipline  of 
the  army.  In  Africa,  to  which  he  was  next  removed,  the 
sedition  of  the  troops  had  nearly  proved  fatal  to  him;  and 
being  now  fatigued  withalife  of  such  labour  and  danger, 
he  returned  and  lived  in  retirement  in  Rome.  Commodus, 
however,  made  him  praefect  of  the  city,  and  he  filled 
this  situation  when  Laetus  entered  his  apartment,  and 
announced  to  him  that  he  was  emperor  of  Rome.  Per- 
tinax,  unwilling  to  accept  of  such  a  trust,  urged  the 

pleas  of  old  age  and  increasing  infirmities ;   but  his 

a!?D*^93.  Be*"0**!  was  not  listened  to,  and  he  was  immediately 
carried  to  the  camp  and  proclaimed  emperor. 

The  anticipations  which  had  been  formed  of  Per- 
tinax,  werein  no  respect  disappointed.  By  strict  dis- 
cipline and  wise*  regulations,  he  restrained  the  licen- 
tiousness of  the  Praetorian  bands,  and  protected  the 
citizens  against  the  overbearing  insolence  with  which 
they  bad  so  long  treated  them.  He  punished  the 
wretches  who  had  a  share  in  corrupting  the  late  em- 
peror, whose  ill-gotten  property  he  sold  for  the  bene- 
fit of  the  public.  He  sold  as  slaves  most  of  the  buf- 
foons ana  jesters  of  Commodus;  particularly  those 
who  had  obscene  names.  He  attended  all  the  meet- 
ings of  the  senate;  and  such  was  his  devotion  to  busi- 
ness, that  the  meanest  applicant  could  at  any  time 
'  command  an  audience  of  him.  He  melted  the  silver 
statues  which  had  been  erected  to  Commodus ;  and 
having  sold  his  concubines,  horses,  and  arms,  he  raised 
ao  large  a  sum  as  to  enable  him  to  abolish  all  the  taxes 
which  that  emperor  had  laid  upon  the  rivers,  harbours, 
and  roads  in  the  empire. 

The  reformation  which  Pertinax  had  introduced 
among  the  Praetorian  bands,  excited  against  him,  as 
might  have  been  expected,  the  hatred  of  these  insolent 
soldiers.  They  therefore  resolved  to  depose  him ;  and  * 
having  declared  an  ancient  senator  of  the  name  of 
Maternus  emperor,  they  attempted  to  carry  him  to  the 
camp  to  be  proclaimed.  Unwilling,  however,  to  con- 
cur in  such  a  design,  he  escaped  from  their  power ; 
and  having  first  gone  to  the  emperor,  he  afterwards 
.fled  from  the  city.  Undismayed  by  this  refusal,  the 
insurgents  nominated  another  senator  of  the  name  of 
Falco,  who  was  more  compliant ;  and  whom  the  senate 
would  have  ordered  for  execution,  had  not  Pertinax 
interposed  his  authority,  and  repeated  his  resolution, 
that  no  senator  should  suffer  in  his  reign. 

The  .Praetorian  soldiers,  however,  were  determined 
to  gain  their  object;  and  they  openly  avowed  their 
design  of  seizing  upon  the  emperor.  Having  assem- 
bled, therefore,  in  the  streets,  they  marched  to  the  pa- 
lace. Terrified  at  their  approach,  many  of  the  empe- 
ror's attendants  forsook  him,  while  those  who  remain- 
ed steady,  urged  him  to  fly  for  protection  to  the  people. 
He  scorned  this  advice,  and  marching  to  face  the  re- 


bels, and  advancing  in  the  mfdat  of  the v,  lie  boldly  l*j 
asked  them  if  they  who  were  bound  to  defead  tat  &• 
emperor  had  come  to  betray  him  and  to  sbed  hit  ^J 
blood.  Confounded  with  this  act  of  personal  heroism, 
the  rebels  began  to  retire,  when -one  Thrasinos,  a 
Tungrian,  struck  him.  with  his  lance  on  the  breast, 
and  exclaimed,  "the  soldiers  send  you  this."  This 
pious  and  good  emperor,  muffling  his  head  in  his  robe,  M 
and  calling  upon  Jupiter  to  avenge  his  death,  suk^j 
down  and  expired  of  a  multitude  of  wounds.  Semal  N 
of  his  faithful  attendants,  among  whom  was  Edectw,  ' 
were  slain  in  their  attempt  to  defend  him ;  and  bis 
son  and  daughter  owed  their  Kfe  to  the  circumstance 
of  their  not  residing  in  the  palace. 

Rome  was  now  placed  in  the'*most  deplorable  cos* 
dition.    Her  unprincipled  population  haa  shown  their 
submission  to  any -emperor,  however  detestable  and 
cruel,  provided  he  administered  to  their  own  pleasures; 
and  they  had  now  reached  that  acme  of  vice,  at  which 
a  good  man  was  considered  unfit,  as  well<es  unable  toga* 
vern  them.  It  was  not  to  be  wondered  at,  therefore,  that 
the  empire  was  soon  exposed  to  sale  by  a  public  pro- 
clamation of  the  army.     Only  two  offerers  appeared 
for  the  sceptre  of  the  world.  •  Sulpicianus,  prefect  of 
the  city,  and  son-in-law  to  Pertinax,.  got  first  to  the 
camp,  and  made  liberal  promises  to  the  soldiers.   He  J 
was,  however,  soon  supplanted  by  Didius  Julianue,an^ 
eminent  lawyer,  who  had  amassed  an  enormous  fortune 
by  his  avarice.    He  produced  immenae  sums  of  ready 
money,  and  having  been  received  into  the  camp  by  i 
soldier,  and  being  declared  the  highest  bidder,  the  eu- 
pire  was  knocked  down  to  him.  Attended  by  the  cob* 
ductors  of  the  sale,  who  amounted  to  about  10,000  men, 
Julianus  entered  the  city.     Although  the  people  hiued 
him  as  he  passed,  and  refused  to  sanction  his  elevation, 
yet  the  senate  concurred  with  the  army,  and  Dkliw 
was  acknowledged  emperor  in  the  57th  year  of  bis  age. 
Having  acouired  the  imperial  diadem   by  purchase, 
Didius  resolved  to  use  it  for  his  pleasure.    Jle  gate 
himself  no  trouble  about  the  affairs  of  state,  but  re* 
signed  himself  to  indolence  and  repose.     The  soidieri, 
however,  began  to  discover  his  avarice,  and  to  view 
him  with  detestation.  He  was  loaded  with  curses  vbe> 
ever  he  left  the  palace,  and,  saluted  with  the  appella. 
tion  of  a  thief,  be  was  told  that  he  had  stolen  theeo- 
pire.     The  good-natured  monarch,  however,  bore  all 
this  with  the  greatest  gentleness  and  forbearance.    He 
bowed  and  smiled  to  those  who  insulted  him,  and  wat 
always  willing  to  submit  to  the  humeura  and  capricei 
of  the.  people. 

-A  portion  of  the  Roman  spirit,  however,  seems  still  to  U 
have  lingered  among  the  provinces.  The  governor  of  p* 
Syria,  Pescennius  Niger,  and  Septimius  Severus,  wbej* 
commanded  the  German  legions,  resolved  to  aspire  to  J 
the  throne.  They  both  held  out  Pertinax  as  their*** 
del ;  and  Septimius  -Severus,  an  African  by  birth,  at» 
sumed  his  name,  and  vowed  to  revenge  his  death. 
Niger  was  proclaimed  emperor  by  his  troops ;  and  the 
different  kings  and  potentates  in  Asia  sent  ambssssdori 
to  acknowledge  his  title.  Content  with  this  homage, 
he  made  no  efforts  to  secure  the  empire,  but  devoted 
himself  to  a  luxurious  life  at  Antioch. 

Septimius,  however,  proceeded  more  cautious^ 
Having  assumed  Albinus,  who  commanded  in  Britain, 
as  his  partner,  and  secured  the  strong-holds  in  Gcr* 
many,  he  marched  to  Rome  at  the  head  of  his  srmj. 
At  the  urgent  request  of  Didius,  the  senate  proclaimed 
him  a  traitor ;  but  all  the  attempts  of  Didius  were  aa* 
able  to  organize  an  effective  force,  and,  perplexed  with 
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opposite  counsels,  he  waited  the  approach  of  his  rival.  In  order  to  establish  himself  in.  the  power  which  he     Boom* 

•  Wiien  Severus  had  advanced  near  to  Rome,  Didius,  .  had  now  acquired,  he  distributed  rewards  and  honours  ^"JPJ"". 
S  with  the  consent  of  the  senate*  sent  ambassadors  to  of-  in  the  most  profuse  manner  among  bis  troops,  and  hav-  '^"V^1^ 

fer  him  a  share  in  the  concern ;  but  when  the  general  ing  given  the  charge  of  the  government  to  one  Plauti- 

rejected  this  offer*  the  senate  immediately  assembled,  anus,  whose  daughter  his  son  Caracal  la  had  married, 

and  having  passed  a  decree  depriving  Didius  of  the  Severus,  accompanied  by  his  sons  Caracalla  and  Geta, 

empire,  they  proclaimed  Sever  us  in  his  place.     Didius  undertook  an  expedition  against  the  Parthians,  who 

was  ordered  by  the  senate  to  be  slain,  and,  when  the  had  then  assumed  an  hostile  attitude  on .  his  eastern 

executioners  had  performed  their  office,  after  great  re-  frontier.     In  this  canipaign  he  subjugated  Armenia, 

monstrances  and  wailing  on  the  part  of  Didius,  they  and  making  himself  master  of  Seleucia,  Babylon,  and 

stuck  up  his  head  in  the  court  of  justice,,  where  he  Ctesiphon,  he  subdued  the  kingdom  of  Parthia.    From 

had  formerly  carried  on  his  professional  pursuits.  Parthia  he  advanced  to  the  south  of  Asia,  and,  after  vi- 

e.     Severus  was  now  declared  emperor  by  the  senate  in  siting  the  tomb  of  Pompey  the  Great,  and  granting  a 

•  the  47th  year  of  his  age..    Before  he  entered  Rome,  senate  to  Alexandria,  he  studied  with  an  inquiring  eye 
he  ordered  the  Praetorian  soldiers,  who  had  sold  the  the  various  monuments  and  rnins  which  even  at  that 

''  empire,  to  corne  out  unarmed  to  meet  him.     Having  no  time  rendered  Egypt  an  object  of  general  interest, 

alternative  but  compliance,  they  marched  out  withlau-  During  the  absence  of  Severus  and  his  sons,  Plau- 

rels  in  their  hands  to  welcome  his  approach;  but  Se-  tianus  conceived  the  design  of  seizing  the  empire;  and 

verus,  after  reproaching  them  for  their  crimes,  ordered  no  sooner  had  Severus  returned,  than  Plautianus  en- 

them  to  be  stripped  of  their  military  equipments,  de-  gaged  a  tribune  of  the  Praetorian  bands,  whom  he  com* 

prived  of  the  title  and  rank  of  soldiers,  and  banished  to  manded  to  assassinate  both  Severus  and  Caracalla.  The 

the  distance  of  100  miles  from  Rome.    Severus  then  tribune  lost  no  time  in  communicating  the  intelligence 

made  his  entrance  into  the  city.     The  streets  were  to  Severus,  who  treated  it  as  a  plot  devised  by  theene-  - 

strewed  with  flowers,  and  the  senate  received  him  mies  of  his  favourite.    The  tribune  at  last  requested 

with  open  arms,  and  granted  him  every  honour  and  permission  to  bring  Plautianus.  to  the  emperor's  apart- 

title  that  he  desired,  while  he.  in  return. promised  to  ment,  and  having  informed  him  that  he  had  slain  both 

govern  with  justice  and  moderation.    In  order  to  se-  Severus  and  Caracalla,  Plautianus  was  ordered  to  follow 

care  adherents,  he  seized  all  the  children  of  those  who  him  to  the  palace.     Conducted  at  midnight  to  the  place 

occupied  situations  of  authority  in  the  east,  and  he  kept  of  murder,  he  found  Severus  encircled  by  his  friends, 

them  as  hostages  for  the  good  conduct  of  their  fathers,  and  ready  to  receive  him.     Confounded  at  the  sight,  he    . 

He  next  supplied  the  city  with  corn,  and  hastened  to  confessed  his  designs.    The  emperor  was  disposed  to 

Syria  to  attack  Niger,  who  still  reigned  in  the  east  un-  pardon  him;  but  Caracalla,  heedless  of  the  aupplica- 

der  the  title  of  Augustus.    After  many  obstinate  en-  tions  of  the  criminal,  ran  him  through  the  body  with 

gagementa  between  the  rival  sovereigns,  a  decisive  bat-  his  sword, 

tie  took  place  on  the  plains  of  the  Issus,  in  which  Niger  As  the  Roman  arms  had  suffered  some  checks  in  Several's 

*'  wss  totally  defeated  with  the  loss  of  20,000  men.  The  Britain,  Severus  resolved  to  recover  the  territory  which  expedition 
head  of  Niger  was  cut  off,  ahd  carried  on  the  point  of  a  had  been  lost.    After  visiting  some  cities  in  Italy,  and  m}°  Ba- 
lance to  Severus,  who  exercised  the  greatest  severity  appointing  Caracalla  and  Geta  his  successors  in  the  **n*n 
against  the  adherents  of  his  rival.     The  Parthians,  and  empire,  he  was  accompanied  by  his  two  sons,  and, 
several  of  the  neighbouring  nations,  had  taken  up  arms  when  he  landed  in  the  island,  he  left  Geta  in  the  south, 
in  defence  of  Niger;  but  Severus  defeated  them  in  and  marched  with  Caracalla  against  the  Caledonw 
such  decisive  battles  that  he  put  down  all  his  enemies  ana,     Pursuing  the  inhabitants  through  their  extensive 
in  the  east  marshes,  and  their  dense  forests,  he  lost  about  50,000 
Having  thus  established  peace,  and  even  enlarged  men  in  this  toilsome  warfare ;  but  his  success  was  such 
the  empire,  Severus  resolved. to  get  rid  of  Claudius  Al-  that  the  enemy  sued  for  peace,  and  surrendered  a  con- 
binus,  whom  he  had  assumed  as  nis  partner  in  the  em-  siderable  part  of  their  country.    There  is  reason  to 
pire  at  a  time  when  he  dreaded  his  influence  and  power,  think  that  Severus  did  not  obtain  possession  of  any 
Under  the  guise  of  messengers  carrying  dispatches,  he  part  of  Caledonia,  and  that  he  waa  never  able  to  make 
sent  assassins  into  Brfoain  to  murder  Albinus ;  but  the  any  impression  upon  the  people  of  that  country, 
general,  being  informed  of  their  designs,  assumed  a  Having  conquered  the  countries  bordering  on  Gale-  Watt  of 
warlike  attitude,  and  proclaimed   himself  emperor,  donia,  Severus  built  a  wall  across  the  island,  extending  Scterus. 
These  rival  leaders  met  each  other  in  Gaul,  where  they  from  sea  to  sea,  from  Bowness,  or  Tunnocelutn,  on  the 
carried  on  a  vigorous,  though  an  indecisive  campaign.  Sol  way  Firth,  to  Cousin's  house,  or  Stgedunttm,  near 

*•     A  desperate  engagement  at  last  took  place,  which  the  month  of  the  river  Tyne,  a  distance  of  6S  English 

^  continued  from  morning  till  nigh{  with  variable  though  miles.  The  wall  was  built  of  freestone,  and  had  a  ditch 

equal  success.     The  troops  of  Severus  at  last  gave  way ;  on  its  north  side.    It  was  twelve  feet  high  and  eight 

snd  he  himself  falling  from  his  horse,  the  rival  army  broad,  and  contained  a  great  number  of  fortresses  of 

raised  the  shouts  of  victory.    A  body  of  reserve,  how-  different  kinds.    By  this  barrier  the  conquered  pro- 

ever,  under  Lsetus,  one  of  Severus's  officers,  who  in-  vinces  were  protected  against  the  incursions  of  the  Ca- 

tended  to  destroy  both  parties  and  assume  the  sove-  ledoniana,  and  Severus  retired  to  York.    Caracalla  at- 

reignty,  restored  the  fury  of  the  battle,  and  enabled  tempted  to  murder  his  father ;  and  the  old  man  was  so 

Severus  to  rally  his  troops,  and  make  a  desperate  charge  shocked  with  the  brutality  of  his  son,  that  he  called 

against  Albinus.    This  attack  was  made  with  such  him  into  his  presence,  and  offering  him  a  naked  sword, 

skill  and  bravery,  that  the  army  of  Albinus  was  pur-  exclaimed,  '/  If.  you  are  ambitious  of  reigning  alone,, 

sued  into  the  city  of  Lyons,  and  he  himself  taken  pri-  imbrue  now  your  hands  in  your  father's  blood,  and  let 

•oner  and  slain.     In  place,  of  using  this  victory  with  not  the  world  witness  your  want  of  filial  tenderness." 

moderation,  Severus  executed  all  the  senators  who  Caracalla  was  not  greatly  disturbed  by  this  reproof. 

were  taken  prisoners ;  and  he  treated  with  unmanly  in-  He  seems  to  have  prevailed  upon  the  soldiers  to  revolt, 

soleace  the  bodies  of  those  who*  fell.  and  to  proclaim  him  emperor ;  but  the  moment  Set* 
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rus,  who  ha<!  now  toft  the  use  of  his  feet,  heard  qf 
ihfese  steps,  he  ordered  himself  to  be  put  into  his  litter, 
and  demanded  the  presence  of  Caracal! a,  and  the  tri- 
"btine?attd  centurions.  Confounded  with  the  energy 
*nd  boldness  of  their  emperor,  they  implored  his  par- 
don on  their  knees ;  upon  which  he  exclaimed,  "  it  is 
\he  head  that  governs,  and  not  the  feet."  Feeling  that 
his  disorder  daily  gained  strength,  he  called  for  poison  ; 
but  his  attendants  having  refused  it,  he  ate  to  excess, 
which  put  an  end  to  his  life  in  the  66th  year  of  his 
age,  and  the  18th  of  his  reign. 

Though  noted  for  his  severity,  and  cruelty,  and  des- 
titute of  the  common  feelings  of  humanity,  yet  Severus 
has  gained  a  high  name  for  his  military  talents,  his  at- 
tention to  business,  and  his  temperance  and  simplicity 
of  character.  He  was  fond  of  literature,  and  was  cele*. 
brated  by  his  wit  as  well  as  by  his  learning.  He  is 
said  to  have  composed  a  history  of  his  own  reign,  which 
Was  praised  for  its  correctness  and  truth. 

No  sooner  were  Caracalhi  and  Geta  proclaimed  em* 
perors  by  the  army,  than  they  displayed  the  most  in* 
veterate  hatred  against  each  other.  After  murdering 
his  brother,  and  marrying  his  father's  wife,  and  com* 
toitting  many  acts  of  cruelty,  treachery,  and  folly,  of 
"Which  we  have  given  a  full  account  in  his  life.  Caracal  la 


Caracalla 
and  Geta 
succeed  to 
the  empire. 

Caracalla 

murdered.     ^  Murdered  by  a  centurion  at  the  instigation  of  Opi* 

a.  v.  217.  Kug  jherfn|lgf-  |a  tne  29th  year  0f  his  age>  and  the  6th 


Macrinus 
made  em« 


of  his  reign. 

'    Macrinus,  a  Prfetoriah  prefect,  and  who  had  been 

Caracal  la's  principal  general  hi  Mesopotamia,  was  de- 

a!d.  218.  ^ared  emperor  by  the  army,  and  their  choice  was  con- 

*  firmed  by  the  senate.     Macrinus,  who  was  a  Moor  by 
birth,  -had  reached  his  5$&  year.     He  was  very  popu* 
lar  at  the  commencement  of  his  reign,  both  from  the 
affability  of  his  taianner,  and  from  his  having  abolished 
'  several  taxes.     His  popularity,  however,  did  not  last 

long.  His  cowardice  in  purchasing  a  peace  from  the 
Persians  by  a  large  sum  of  money,  and  his  constant  af- 
fectation of  imitating  the  virtuous  Aurelius,  irritated 
the  people,  and  brought  him  into  contempt.  In  attempt, 
ing  to  restrain  the  licentiousness  of  the  soldiers,  he  was 
compelled  to  adopt  some  severities  of  discipline,  which 
incensed  the  army,  and  induced  them  to  mutiny.  Msesa, 
the  grandmother  of  Heliogabalus,  who  was  the  natural 
*ott  of  Caracalla,  took  advantage  of  this  rebellious  spi- 
rit, and  distributing  liberal  presents  among  the  sol- 
diers, she  recommended  Heliogabalus  to  their  notice. 
They  accordingly  sent  for  him  to  the  camp,  and  pro- 
claimed him  emperor. 
Heliogabalus,  who  was  now  only  fourteen  years  of 

'  age,  was  a  priest  in  the  temple  of  the  sun  at  Emea, 
In  Phenicia,  and  was  distinguished  by  the  beauty  of 
his  person.  The  disposition  to  support  his  cause  had 
become  very  strong  in  Rome ;  when  Macrinus,  who 
had  been  leading  a  life  of  pleasure  at  Antioch,  sent 
over  his  lieutenant  Julian  with  some  legions  to  Italy. 
These  troops  Blew  their  general,  and  declared  for  Helu 
ogabalus.  Macrinus  now  resolved  to  march  against 
the  mutinous  legions.  The  combatants  met  on  the  fron- 
tiers of  Syria,  and,  after  a  bloody  battle,  Macrinus  was 
tint  to  flight.  Desirous  of  getting  to  Rome,  he  travel- 
ed with  secrecy  and  expedition  through  Asia  Minor ; 
but  he  fell  ill  at  Chalcedon,  and  being  overtaken  by  his 

Sursuers,  he  was  put  to  death,  along  with  his  son  Dia- 
.  umenus,  after  a  reign  of  fourteen  months. 
taTrataia*      Tne  "accession  of  Heliogabalus  to  the  empire  hav- 
to  the  em-    ing  been  ratified  by  the  senate  and  citizens  of  Rome,  he 
pire.  was  invested  with  the  usual  titles,  and  at  the  age  of 

A.  IX  218.  fourteen  put  in  possession  of  absolute  power*    Stnv 
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rounded  bf  flatterers,  who  found  it  their  interest  to  fti 
gratify  him  m  all  his  propensities  however  wild,  Hell.  Ji 
ogabalus  was  soon  initiated  into  all  the  profligacy  of  the  H 
times ;  and  he  is  described  by  the  Roman  Ustoriin  » 
a  monster  of  sensuality  and  vice.  All  the  prostitutei 
of  Rome  assembled  in  his  palace,  and  the  most  iofi. 
mous  of  the  mob  became  the  imperial  favourites.  He 
appointed  his  grandmother  Msesa,  and  his  mother  fe. 
Ynias  his  colleagues  in  the  empire ;  and,  in  order  to 
dignify  the  sex,  to  which  he  was  so  much  attached,  he 
created  a  female  senate,  over  which  his  mother  pre. 
sided,  and  the  object  of  which  was  to  arrange  theft* 
shions  which  were  to  prevail  in  the  empire.  He  ntxt 
raised  to  the  honours  of  the  consulship  his  own  hone, 
whom  he  fed  with  gilded  oats ;  and  he  forced  his  sub- 
jects to  worship  the  god  Heliogabalus,  which  wm  i 
large  black  stone  of  a  conical  shape.  To  this  deity 
temples  were  raised,  and  the  shrines  of  the  gods  were 
plundered  to  deck  that  of  the  newly  invented  divinity. 
if  is  prodigality  was  such,  that  he  considered  nothing 
worth  eating  that  was  bought  at  a  moderate  price.  Hu 
feupper*  commonly  cost  €000  crowns ;  and  on  soraeoc 
casions  so  much  as  60,000,  He  dressed  himself  in 
gold  and  purple  clothes,  and  never  wore  the  *ame<lrw$ 
twice.  His  apartments  were  furnished  with  the  rich- 
est stuffs,  covered  with  gold  and  jewels.  Hit  nuts 
consisted  of  the  down  of  hares,  of  the  soft  feathers  fron 
beneath  the  wings  of  partridges ;  and  his  carpets  wen 
made  of  gold  and  silver  tissue,  and  his  shoes  were  co- 
vered with  precious  stones,  to  attract  the  notice  of  the 
populace. 

Annoyed  with  these  excesses,  his  mother  Msrsa,  gov  j. 
reiving  that  she  might  diminish  his  power,  by  starirg  \ 
it  with  a  colleague,  proposed  to  him  to  adopt  his  cou* v 
sin  germ  an,  Alexander  Severus,  and  to  make  him  s 
partner  in  his  throne.    Heliogabalus  agreed  to  the  re- 
quest ;  but  was  soon  desirous  of  undoing  what  be  bid 
done.     The  virtues  of  Alexander,   however,  had  en- 
deared him  to  the  soldiers ;  and  when  Heliogabalus  at- 
tempted to  deprive  him  of  the  throne,  the  Pretoria 
soldiers  relented  the  attempt,  and  would  have  killed  the 
emperor  as  he  was  walking  in  his  garden  had  he  not 
saved  himself  by  flight.      The  seditious  spirit  how* 
ever  continued  ;  and  the  soldiers  insisted  upon  guard- 
ing Alexander,  and  upon  prohibiting  any  of  the  em- 
peror's favourites  from  contaminating  him  with  thrir 
6ociety.    Heliogabalus  was  alarmed  with  the  mau'nooi 
spirit  of  his  guards,  and  made  preparations  for  his  death 
suitable  to  his  general  habits.  He  erected  a  tower  with 
gold  and  mother-of-pearl  steps,  from  which  he  might 
precipitate  himself  if  necessary.  He  kept  about  his  per- 
son cords  of  purple,  silk,  and  gold,  for  the  purpose  vt 
strangling  himself;  he  provided  golden  swords  and  dig- 
gers to  stab  himself  with ;  and  he  had  different  poisons 
kept  in  boxes  of  emerald.     In  this  state  of  mind  he  sot* 
pected  the  senate  of  having  designs  against  him,  ami  be 
banished  them  from  the  city ;  he  attempted  to  pohoo 
Alexander,  but  the  mutiny  of  the  soldiers  prevented 
him  from  carrying  it  into  effect ;  and  when  he  thus    ' 
found  himself  threatened  on  all  sides,  he  meditated  new 
cruelties  against  his  enemies.    The  soldiers  resolved  to 
put  an  end  to  such  a  system.    They  followed  him  into     , 
his  palace ;  pursued  him  from  room  to  room  ;  and  it  B* 
last  found  him  hid  in  a  privy,  from  which  he  wasting- ]* 
ged  into  the  street,  and  ignominious)?  pot  to  death.  V 
They  attempted  to  thrust  his  carcase  into  a  privy;  hot  ]jj 
finding  this  difficult,  they  loaded  it  with  weights,  and 
cast  it  into  the  Tiber.  His  motherland  many  of  the  part- 
ners of  his  crimes,  werfat  the  same  time  pot  to  death.  * 


*  See  Cabacalla,  Vol.  V.  p.  418. 
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Alexander  Sevens  was  unanimously  declared  em-    frequent  communications  with  the  troops,    Resolve^    ^on,M1 
>eror  by  the  senate  and  the  people,  and  he  was  every    to  destroy  Alexander,  they  sent  an  executioner  into  his    Ehp"*- 
*ay  deserving  of  that  high  honour.  Though  possessed    tent,  who  cut  off  his  head,  and  put  to  death  his  mother  Akxemdfr 
if  sbsoUite  power  at  the  age  of  sixteen,  yet  his  mother    and  all  his  friends.    As  soon  as  the  army  heard  of  his  mur(jcrc<i 
rlammea,  one  of  his  advisers,  was  distinguished  for  her    fate,  they  punished  with  immediate  death  all  who  had  in  his  tent, 
dents  and  virtues,  and  exerted  every  nerve  to  make    been  concerned  in  the  murder,  with  the  exception  only  A.  D.  235. 
be  reign  of  her  son  honourable  to  himself,  and  useful    of  Maximinus. 

s  well  as  glorious  for  the  empire.    One  ofthe  first        Caius  Julius  Verus  Maximinus,  the  principal  abettor  Maximinui 
teps  of  Alexander  was  to  reform  the  abuses  of  the  pre?    of  the  sedition  against  Alexander,  was  now  proclaimed  Proclftinied 
edtng  reign  ;  to  punish  with  severity  every  magistrate    emperor.     His  father  was  a  Thracian  shepherd,  and  ^p™^. 
hat  took  bribes;  and  to  reward  all  those  whose  con*    he  himself  exercised  the  same   humble  profession, 
uet  was  marked  with  justice  and  integrity.    The  hu»    Having  frequently  led  his  countrymen  against  the  bar- 
lanity  of  the  emperor  was  not  inferior  to  his  justice,    bartans  and  robbers  who  infested  the  plains  on  which 
Jeput  down  the  luxuries  of  his  predecessor,  andfdid    his  flocks  grazed,  he  had  acquired  a  knowledge  of  ir- 
very  thing  in  his  power  to  promote  morality,  and  to    regular  warfare,  and  was  inflamed  with  a  passion  for 
epress  those  licentious  pleasures  which  had  debased    military  glory.    He  therefore  entered  the  Roman  army, 
lis  subjects.  where  he  soon  became  as  remarkable  for  his  courage 

Under  his  beneficent  sway  the  Christians,  who  had  and  discipline,  as  he  was  for  his  strength  and  gigantic 
uflered  so  many  persecutions  in  Rome,  were  them*-  stature.  He  was  nearly  eight  feet  and  a  half  high, 
elves  protected  ;  and  in  a  dispute  between  the  Christ-  and  his  form  was  equally  strong  and  symmetrical, 
ansand  a  company  of  cooks  respecting  a  piece  of  pub-  ,  He  was  capable  of  drawing  a  load  which  two  oxen 
ic  ground,  which  the  one  party  wished  as  a  place  of  could  not  move.  He  could  break  the  thigh-bone  of  a 
worship,  while  the  ether  meant  to  employ  it  in  the  ex-  -horse  by  a  kick,  and  struck  out  its  teeth  with  a  blow, 
seise  of  their  profession,  toe  emperor  decided  in  his  He  generally  ate  forty  pounds  of  flesh  every  day,  anjd 
escript,  "  that  it  was  better  that  God  should  be  wor-  drank  six  gallons  of  wine  without  being  exposed  to 
ihipped  there  an  any  manner,  than  that  the  spot  should  the  charge  of  intemperance.  Maximinus  first  displayed 
Im  devoted  to  drunkenness  and  debauchery."  .his  strength  at  the  public  games  wjiich  the  emperor 

The  personal  accomplishments  of  this  monarch  have  Septimius  Severus  was  celebrating  on  the  birth-day  of 
been  highly  extolled  by  historians.  He  was  not  only  his  son  Geta.  The  giant  had  requested  permission  to 
i  patron  of  literature,  but  he  devoted  his  leisure  hours  contend  for  the  prizes,  but  Severus  allowed  him  to 
to  the  study  of  the  Greek  and  Latin  historians,  orators,  .combat  only  with  slaves.  In  running  he  outstripped 
ind  poets.  He  was  skilled  in  mathematics,  geometry,  sixteen  one  after  the  other.  He  kept  up  with  the  em- 
rod  music.  In  painting  and  sculpture  he  had  acquired  peror  on  horseback,  and  after  being  thus  fatigued,  he 
great  knowledge,  and  as  a  poet  he  is  said  to  have  had  -overcame  seven  of  the  most  active  soldiers.  These 
few  rivals.  feats  of  strength  induced  the  emperor  to  take  him  into 

In  the  arts  of  war  as  well  as  in  those  of  peace,  Alex-    his  body  guards.     In  Caracalla's  reign  he  was  made  a 
inder  was  pre-eminent.     The  tranquillity  of  the  em-    centurion ;  and  in  consequence  of  his  good  conduct  and 
pire  having  been  disturbed  by  the  Persians,  Alexander    strict  discipline,  he  was  raised  to  the  rank  of  A  tribune. 
placed  himself  at  the  head  of  his  army  and  marched    -When  Macrinus  succeeded  to  the  empire,  Maximinus 
into  the  East.     He  routed  the  Persians  with  great    refused  to  serve  him,  and  retired  to  Thrace,  where  he 
slaughter  in  a  decisive  battle ;  he  took  the  cities  of    purchased  some  land  and  carried  on  some  commercial 
Ctesiphon  and  Sabylon,  and  thus  regained  the  territory    pursuits.     He  returned  to  Rome  on  the  accession  of 
which  had  been  lost.     When  he  returned  to  Anttocfe    Heliogabalus,  but  the  effeminacy  of  the  emperor  soon 
his  mother  M  amines  sent  for  -the  celebrated  Origen,  to    made  him  quit  the  court.    The  emperor  Alexander 
receive  instructions  from  him  respecting  the  principles    afterwards  received  him  in  the  kindest  manner,  and 
of  Christianity,  and  after  various  communications  with    £ave  n'm  tfl®  command  of  the  fourth  legion,  consisting 
her,  she  sent  him  back  with  a  proper  guard  to  his  na-    °f  Dew  raised  troops,  which  he  commanded  with  great 
tire  city  of  Alexandria.    The  generals  of  Alexander    honour  against  the  Germans,  having  acquired  the  cba- 
who  commanded  in  other  provinces,  were  equally  sue-    Meter  of  being  the  bravest  and  the  most  virtuous  solr 
ceatful.    Furtus  Celsus  subdued  the  Mauntanians  in    dier  in  the  Roman  army.     The  ambition  of  power,  or 
Africa ;  Varius  Macrinus  obtained  great  successes  in    rather  the  possession  of  it,  seems  to  have  altered  his 
Germany ;  and  Junius  Palmstus  triumphed  in  Armenia,    nature.    The  base  ingratitude  to  Alexander  with  which 

Notwithstanding  these  successes,  however,  the  era-  he  marked  the  commencement  of  his  new  life,  was  fol- 
pire  was  overrun  by  hordes  from  upper  Germany,  and  lowed  by  a  system  of  tyranny  and  brutality  whioh  had 
the  north  of  Europe,  who  crossed  the  Rhine  and  the  scarcely  been  equalled  even  in  the  reigns  of  his  most 
Danube  in  such  swarms  that  they  carried  consternation    detested  predecessors. 

^en  into  the  heart  of  Rome.    Alexander  increased  his        The  senate  having  refused  to  ratify  his  election,  he  H|s  crael- 
"^y  and  marched  against  them  in  person.    He  ob-    determined  to  reign  without  their  concurrence.     He  ties" 
tamed  various  successes  over  the  enemy ;  but  the  strict,    put  to  death  all  the  senators  who  were  obnoxious  to 
discipline  which  the  state  of  his  troops  bad  rendered    him,  and  resolved  to  force  an  unwilling  obedience  from 
necessary,  displeased  his  army,  and  excited  a  mutiny    every  rank  in  the  state.    He  slew  the  rich  for  the  pur- 
*"urog  the  legions  encamped  about  Moguntia,  who  had    pose  of  obtaining  their  estates.     He  persecuted  the 
tan  accustomed  to  every  kind  of  licence  during  the    Christians ;  and,  ashamed  of  the  obscurity  of  his  extrac- 
cornrotiong  of  the  preceding  reign.    They  openly  de-    tion,  he  put  to  death  all  those  who  were  acquainted 
"tred  that  they  were  under  the  dominion  of  a  woman    with  him  in  early  life.     No  fewer  than  400  persons    - 
Without  liberality,  and  a  boy  without  spirit;  and  they    are  said  to  have  been  sacrificed  to  the  bare  suspicion 
neArU?^  ***?'*  dttig11  °f  electing  an  emperor  who    of  their  having  conspired  against  his  life.    They  were 

ceded  bo  assistance  on  his  throne.    These  dissensions    exposed  not  merely  to  death  but  to  torments ;  and  the 

«e  fomented  by  an  old  general  Maximinus,  who  Jield    imperial  monster  is  said  to  hav^stfertainednimsWhy 
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Roman    killing  some  with  blows  ;  by  exposing  others  to  wild 
Empire,   beasts ;  by  nailing  them  on  crosses,  and  by  enclosing 
S^y^y  them  in  the  bellies  of  animals  newly  slain. 

In  his  military  capacity  he  now  showed  the  same 
spirit,  and  his  bravery  and  his  skill  remained  the  same. 
He  defeated  the  Germans  in  several  engagements,  aud 
cutting  down  the  standing  corn,  and  laying  waste  the 
country  with  fire  and  sword  for  450  miles  round,  he 
wished  to  impress  upon  the  Germans  the  punishment 
of  rebellion.  The  soldiers  were  deeply  attached  to 
him,  not  only'  from  the  increase  of  pay  which  he  al- 
lowed them  in  these  expeditions,  but  from  the  seal 
with  which  he  partook  of  all  the  duties  of  a  common 
soldier,  being  constantly  found  in  the  points  of  danger, 
and  fighting  as  an  individual  soldier  while  he  com- 
manded as  a  general. 

Notwithstanding  this  general  popularity  of  Maxi-. 
minus,  he  had  lost  the  affections  of  his  subjects,  and 
many  partial  but  ill- devised  conspiracies  were  formed 
-against  him.  The  plot  contrived  by  Magnus,  of 
abandoning  the  emperor  to  the  enemy,  by  breaking 
down  a  wooden  bridge  after  he  had  crossed  it,  was 
•  discovered,  and  on  this  ground  alone  he  put  to  death 
above  4000  of  his  troops. 

In  the  African  provinces,  the  spirit  of  discontent 
arose  to  a  still  higher  pitch.    Roused  by  his  cruelties 
and  inordinate  exactions,  they  first  slew  his  procurator, 
and  then  proclaimed  a  new  emperor.    The  person  on 
whom  this  choice  fell  was  Gordian,  the  proconsul  of 
Africa,  who  had  now  reached  his  80th  year,  and  whose 
talents  and  virtues  were  well  known  in  the  empire. 
Gordian       The  soldiers  and  the  people  literally  forced  upon  him 
and  hit  son  this  unexpected  honour ;  and  he  and  his  son,  who  was 
proclaimed  then  forty- six  years  of  age,  were  declared  emperors, 
emperor.      Gordian  lost  no  time  in  acquainting  the  senate  with 
A.  D.  237.  t|je8e  events.     He  assured  them  of  his  aversion  to  such 
an  office,  and  stated  that  he  would  retain  his  authority 
no  longer  than  till  he  had  freed  the  empire  of  its  pre* 
sent  oppressor.     The  senate  and  the  people  unani- 
mously confirmed  the  election  of  Gordian.     They  de- 
clared Maximinus  an  enemy  and  traitor.     They  dis- 
placed his  governors,  and  commanded  the  provinces 
to  acknowledge  Gordian. 

No  sooner  did  Maximinus  hear  of  these  transactions, 
than  he  threw  himself  into  a  fury  which  nothing  could 
control.  He  is  said  to  have  raged  like  a  wild  animal, 
and  to  have  beat  his  head  upon  the  wall ;  but  when 
he  recovered  from  this  fit  of  distraction,  he  harangued 
his  army,  promised  them  the  estates  of  his  enemies, 
and  resolved  to  march  to  Rome  to  deal  out  slaughter 
and  revenge  among  his  enemies.  During  his  progress 
through  the  provinces,  he  learned  with  joy  that  Cape- 
lianus,  the  governor  pf  Numidia,  had  continued  faith- 
ful to  his  cause,  that  he  had  slain  the  younger  Gordian 
in  battle  and  destroyed  his  army,  and  that  the  elder 
Gordian  had  strangled  himself  when  he  heard  of  the 
death  of  his  son. 

These  un looked  for  events,  while  they  raised  the 
hopes  of  the  tyrant,  produced  the  most  terrible  con- 
sternation in  Rome.  Without  the  aid  of  Gordian,  and 
without  time  to  prepare  effectually  for  their  defence, 
the  senate  assembled  in  the  temple  of  Jupiter,  and  af- 
ter the  most  solemn  deliberation,  they  elected  Pupie- 
nus  and  Balbinus  joint  emperors. 

Accustomed  to  the  government  of  provinces,  and 
the  command  of  armies,  the  new  emperors  raised  le- 
bjana  elect-  vje8  wjtn  the  utmost  expedition ;  and  Pupienus march-, 
ed  emper.    ^  ^  ^  ^^  Q£  tnem  to  0pp08e  the  entrance  of  Max* 

M  isainua,    No  sooner  had  they  left  the  city,  than  two  of 
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Maximinus**  soldiers  who  had  entered  the  senate-hate 
were  slain  by  two  of  the  senators.  The  Pretoria 
troops  took  offence  at  this  event.  Rome  became  the 
scene  of  a  bloody  tumult,  and  the  city  was  set  on  fa 
by  the  soldiers. 

The  news  of  his  having  been  deposed  by  the  senate, 
threw  Maximinus  into  the  roost  violent  rage.  He 
hurried  on  his  army  for  the  purposes  of  revenge ;  but 
instead  of  finding  repose,  food,  and  supplies,  in  the 
fertile  vales  of  Italy,  he  was  obstructed  by  the  strong 
holds  of  the  country,  into  which  the  senate  had  taken 
the  precaution  of  carrying  every  kind  of  sustenance. 
Aquileia,  which  he  expected  to  enter  without  opposi- 
tion, was  defended  by  Crispinus  and  Menopbilia,  win 
ordered  scalding  pitch  and  sulphur  to  be  thrown  down 
upon  the  scaling  parties,  and  thus  forced  them  to  aban- 
don the  assault  Dreading  the  cruelties  of  Maximum*, 
the  old  men  and  women  were  seen  fighting  on  the  ram- 
parts ;  and  the  women  are  said  to  nave  cut  off  their 
hair  to  furnish  the  soldiers  with  bow-strings.  The  en- 
raged emperor  attributed  the  resistance  of  the  bodged 
to  the  incapacity  of  his  own  generals,  and  pot  naoy 
of  them  to  death  ;  and  the  discontent  which  this  occa- 
sioned soon  swelJed  into  a  mutiny,  from  the  famine 
and  fatigue  with  which  the  troops  were  exhausted. 
The  mutineers  were  at  first  afraid  to  attack  a  man  of 
such  gigantic  strength,  but  having  enlisted  hi*  own 
body  guards  in  their  cause,  they  slew  both  him  ami  tea 
son  when  they  were  asleep  at  noon  in  their  tent;  and 
thus  freed  the  empire  from  the  greatest  scourge  with 
which  it  had  yet  been  afflicted.  Maximinus  perished 
in  the  third  year  of  his  usurpation,  and  in  the  aoty 
fifth  year  of  his  age.  His  body  was  left  to  be  devour- 
ed by  dogs  and  birds  of  prey. 

Rome  being  thus  freed  from  her  alarms  before  her 
armies  met  those  of  the  usurper,  Pupienus  returned  to 
Rome  to  enjoy  the  tranquillity  of  peace.  He  was  re- 
ceived with  the  greatest  rejoicings,  thanksgivings  were 
offered  up  for  the  deliverance  of  the  city,  and  whole 
hecatombs  blazed  on  the  altars.  The  Persians  harog 
begun  to  make  aggressions  against  the  Ramans,  Pu- 
pienus was  preparing  to  march  against  them  with  a 
powerful  army,  when  events  of  a  more  serious  nature 
claimed  his  attention.  Although  both  the  emperon 
were  distinguished  by  their  wisdom  and  experience, 
yet  the  fiend  of  jealousy  seems  to  have  early  conspired 
to  separate  them.  Pupienus  was  universally  allowed 
to  surpass  his  colleague,  both  as  a  soldier  and  a  states- 
man ;  but  as  he  was  the  son  of  a  blacksmith,  Balbinia 
considered  himself  as  his  superior  both  from  his  opu- 
lence and  from  his  family.  Tne  petty  dissensions  when 
from  these  causes  took  place  between  the  rival  empe- 
rors, emboldened  the  Praetorian  guards  to  effect  i 
change  in  the  government,  which  they  had  long  cos» 
templated.  They  therefore  attacked  the  palace  whea 
the  emperors  were  returning  from  the  capitoline 
games.  Perceiving  the  approach  of  the  troop,  and 
anticipating  its  object,  Pupienus  sent  tor  the  Genua 
guards,  who  were  stationed  round  Balbinus;  bat  whe- 
ther Balbinus  wished  to  leave  his  colleague  unprotect- 
ed, or«whether  he  prudently  retained  the  guards  fir 
his  own  defence,  he  refused  to  send  any  assistance  to 
Pupienus.  The  Praetorian  troops  meeting  with  no  re* 
sistance,  seized  both  the  emperors*  and  dragging  then 
to  the  camp,  tbey  put  them  to  death,  and  left  their 
bodies  in  the  streets.  ^ 

While  the  tumult  which  was  thus  excited  was  at  fo  * 
height,  the  mutineers  met  accidentally  with  Gardiao,i. 
the  grandson  of  their  late  emneror,  in  the  street,  fl* 
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atoiible  young  man,  then  in  his  sixteenth  year,  pro- 
mised, by  his  virtues  and  talents*  to  retrieve  the  Roman 
character.  The  senate  and  the  people  concurred  with 
the  army  in  his  election.  His  governor  and  instructor, 
Misitheus,  who  had  been  celebrated  for  his  eloquence 
and  public  virtues,  was  entrusted  with  the  most  re- 
sponsible offices  in  the  state.  The  emperor  married 
his  daughter,  Furia  Sabina  Tranquillina,  and  followed 
the  advice  of  his  father-in-law  in  every  question  of  im- 
portance.* They  reformed  the  .various  abuses  which 
had  crept  into  the  government ;  they  restored  the  an- 
cient discipline,  of  the  army ;  they  endeavoured  to  re- 
concile the  soldiers  and  the  citizens,  and  they  laid  up 
stores  of  provisions  in  the  chief  towns  of  the  empire, 
m  order  that,  upon  any  emergency,  a  large  army  could 
be  maintained  for  fifteen  days. 

Having  thus  established  hirnself  in  the  good  opinion 
of  his  subjects,  Gordian  marched  into  the  east  to  at- 
tick  Sapor  king  of  Persia,  who  had  seized  upon  An- 
tioch,  and  plundered  Syria  and  the  adjoining  provinces. 
During  bis  march  to. the  east,  he  fell  in  with  an  army 
of  the  Gauls  in  Messia,  who  had  endeavoured  to  settle 
in  Thrace;  and  after  many  successful  conflicts,  he  com- 
pelled them  to  retreat  into  their  own  territories.  He  next 
advanced  against  the  Persians ;  and  after  defeating  the 
army  of  Sapor,  he  obtained  possession  of  several  of  the 
roost  flourishing  cities  in  the  east.  The  senate  decreed 
a  triumph  to  Gordian,  and  selected  Misitheus  as  the 
guardian  of  the  state.  This  able  and  upright  minister, 
however,  who.  had  been  made  Praetorian  prefect,  and 
who  had  a  principal  share  in  the  success  of.  the  Roman 
arms,  died  very  suddenly,  and  was  supposed  to  have 
been  poisoned  by  one  Philip,  an  Arabian,  who  succeed* 
ed  him  as  Praetorian  prefect.  Misitheus  bequeathed 
all  his  possessions  for  the  public  benefit.  The  good 
fortune  of  Gordian  seems  to  have  left  him  at  .the  death 
of  his  father-in-law.  The  army  was  not  supplied  with 
provisions  as  before •;  .and  Philip  artfully  took  advan- 
tage of  the,  discontent  which  was  thus  occasioned.  He 
contrived  to  have  himself  raised  to  equal  power  with 
Gordian ;  and  having  attained  this  elevation,  he  as- 
sassinated his  colleague,  who  died  in  the  twenty-second 
year  of  his  age,  and  the  sixth  of  his  reign.  The  senate 
honoured  the  remains  of  Gordian  with  a  splendid  fu- 
neral on  the  confines  of  Persia  ;•  and  they  decreed  that 
his  descendants  should  be  freed  from  all  the  heavy 
taxes  of  the  state. 

After  having  thus,  assassinated  his  colleague  and  his 
patron,  Philip  was  proclaimed  emperor  by  the  army  ; 
and  their  choice  was  with  some  reluctance  confirmed 
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responding  to  the  joy  of  this  event*  The  people  were 
entertained  with  games  and  shows.  The  theatre  of 
Pompey  was  crowded  for  three  days  and  three  nights  in 
succession ,  and  two  thousand  gladiators  bled  at  once 
in  the  circus  to  administer  to  the  amusement  of  the 
people. 

-  The  Goths  having  invaded  the  empire,  Marinus,  the 
lieutenant  of  Philip,  was.  sent  against  them  with 'a 
powerful  army.  This  ambitious  genera],  however,-'  be- 
trayed his  trust,  and  was  declared  emperor  by  his 
troops ;  but  in  a  short  time  the  very*  persons  who  con- 
ferred upon  him  this  dignity,  took  it  from  hiin  and 
put  him  to  death.  Decius,  whom  Philip  had  appoint- 
ed to  succeed  Marin  us  in  Pannonia,-  was  now  offered 
the  imperial  dignity  by  his  soldiers;  but  he  appeared  to 
as&ume  the  honour  with  reluctance*  and  wrote  to 
Philip  that  he  took  the  title  merely  to  secure  it  to  its 
rightful,  possessor,  to  whom  he  waited  only  for  a  fa- 
vourable opportunity  of  resigning  it.  Distrusting  these 
professions,  Philip  marched  with  the  forces  which  he 
was  able  to  collect ;  but  when  his  army  had  arrived  at 
Verona,  a  general  revolt  took  place  in  favour  of  De-  Murder  Df 
cius.  A  sentinel  attacked  the  emperor  in  person,  and  Philip, 
cleft  his  head,  in  two  by  one  cut  of  his  sword.  •  Philip  A.  D.  249. 
who  had  reached  the  forty-fifth  year  of  his  age,  and 
had  reigned  about  five  years,  was  succeeded  by  Decius. 

Cneius  Metius  Decius  was  universally  acknowledged  pec{us  pro- 
emperor  by  the  senate  and  the  people.    The  senate  claimed 
held  him  in  such  high  estimation,  that  they  gave,  him  emperor. 
the  title  of  Trajanus  ;  and  in  the  opinion  of  historians,  A.  D.  £50. 
be  seems  to  have  merited  this  exalted  surname.     He 
permitted  the  office  of  censor  to  be  revived ;  and  Va- 
lerian, a  man  of  the  strictest  morals,  was  elevated  to 
that  office.    Decius  endeavoured  to  watch  over  the 
interests  of  the  inferior  classes  of  the  people,  while,  he 
guarded  the  dignity  of  the  Patrician    orders;    but 
Rome  had  now  arrived  at  such  a  state,  that  no  indivi- 
dual talents,  and  no  high  example  of  virtue,  could 
save  her  from  destruction.    The  rapid  spread  of  the 
Christian  religion,  and  the  constant  disputes  which  were 
carried  on  between  the  Christian  and  the  Pagan  inhabi- 
tants, created  divisions  at  home,  while  the  growing 
insolence  and  audacity  of  the  barbarian  hordes  of  the 
north,  threatened  the  destruction  of  the  empire  from 
without.    The  persecution  of  the  Christians,  which  p 
arose  from  the  first  of  these  causes,  was  carried  on  *  ith  of  the  u 
unrelenting  hatred.    Thousands  were  put  to  death ;  christians, 
and  every  species  of  cruelty  was  resorted  to  in  order  to  A.  D.  50. 
reduce  their  numbers  and  their  influence.    An  irrup- 
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by  the  voice  of  the  senate,  who  gave  him  the  title  of    follow  as  a  punishment  for  this  persecution.     Decius  th*  ^otos* 
Augustus.    Philip  ascended  the  throne  at  the  age  of    went  at  the  head  of  a  powerful  army  to  oppose  them ;  defeated  by 
forty ;  and  he  associated  with  .him*  *s  the  partner  of    and,  after  an  obstinate  engagement,  he  succeeded  in  Decius. 
his  power,  his  son,  who  was  only  six  years  of  age.     destroying  30,000  of  the  barbarians.     In  following  up 
His  father,  who  was  an  Arabian,,  had  been   captain    his  success,  he  was  led  into  a  defile  by  the  treason  of 

his  own  general,  Gallus,  where  the  king  of  the  Goths 
had  been  instructed  to  assail  him.     In  this  position  of 
danger,  the  brave  emperor,  after  seeing  his  son  fall  by 
an  arrow,  and  the  whole  of  his  army  routed,  resolved  Decius  be- 
to  die  on  the  field  of  battle  which  he  had  lost.     Spur-  ******  bJ 
ring  on  his  horse,  he  plunged  into  a  marsh,  where  he  ™,U8»  and 
was  instantly  swallowed  up,  and  his  body  never  more  hhmdf. 
seen.     This  event  happened  in  the  fiftieth  year  of  his  a.  D.  251. 
age  and  the  third  of  his  reign. 

.  The  remnant  of  the  Roman  army  which  had  survived 
•this  disgraceful  battle,  proclaimed  Gallus  Hostilius  the 
successor  of  Decius.  Though  descended  from  an  ho- 
nourable family,  he  seems  to  have  been  as  destitute  of 
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of  a  band  of  robbers,  and  had  no  doubt  brought  up 
his  son  to  the  jsame  adventurous  profession.  Philip 
conceived  a  desire  to  visit  the  scenes  of  his  early  ex- 
ploits, and  before  be  set  off.  from  Rome,  he  went  into 
Arabia,  and  laid  the  foundation  of  a  city,  to  which  he 
gave  the  name  of  Philippopolis.  Leaving  Mesopota- 
mia a  prey  to  the  Persians,  he  returned  to  Rome, 
*here  he  was  received  with  respect  and  submission, 
though  not  with  the  usual  acclamations  of  the  peo- 
ple. He  soon,  however,  rendered  himself  popular  by 
his  great  liberality  and  profusion.  As  the  thousandth 
year  of  Rome  fell  in  the  reign  of  Philip*  he  caused  the 
secular  games  to  be  celebrated  with  a  magnificence  cor- 
vol.  xvu.  PART  II. 
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military  Murage  as  he  m»  of  private  honour.  Instead 
of  arraying  the  strength  of  Rome  against  the  invaders, 
he  purchased  peace  by  an  ignominious  tribute  to  the 
Gotns,  and  returned  to  the  capital  to  devote  himself  to 
indolence  and  licentiousness.  The  Goths,  however, 
whose  friendship  he  had  bought,  soon  forgot  their  bar- 
gain, and  rushed  in  upon  the  eastern  provinces.  The 
Persians  and  Scythians  were  encouraged  by  their  ex- 
ample, and  spread  their  desolating  armies  over  Syria 
ana  Mesopotamia.  While  the  distant  members  of  the 
empire  were  thus  wasted  and  plundered,  disorders 
equally  fatal  were  raging  at  its  heart.  The  Christ- 
ians  were  persecuted  with  new  malignity  ;  a  frightful 
pestilence,  which  seems  to  have  been  widely  extended, 
scourged  the  empire  for  several  years ;  nnd  a  civil  war 
now  added  its  horrors  to  these  already  existing  evils. 

After  conquering  the  Goths,.  <£milianus,  the  Roman 
general,  was  proclaimed  emperor  by  hie  troops.  Gallus 
marched  into  the  east  to  oppose  him ;  and  in  a  battle 
which  took  place  in  Mcesia,  Gallus,  and  along  with 
him  his  son  Vblusian,  was  slain  in  the  47th  year  of  his 
age,  and  the  third  of  his  reign. 

JEoiilianus  now  expected  to  be  acknowledged  em- 

Seror  by  the  senate ;  but  they  refused  to  confer  upon 
im  this  honour,  and,  when  their  refusal  was  made 
known,  the  army  stationed  in  Rheetia  proclaimed  their 
general,  Valerian,  emperor.  The  prospect  of  a  civil 
war  between  these  two  competitors,  induced  the  army 
of  jfcmilianus  to  put  their  own  commander  to  death, 
and  to  concur  in  the  general  attachment  to  Valerian. 

Publius  Licinius  Valerian  was  raised  to  the  empire 
at  the  age  of  78,  and  united  the  suffrages  of  all  classes 
of  the  Roman  people.  That  moderation,  however,  and 
those  virtues  which  had  distinguished  him  in  private 
life,  did  not  display  themselves  to  great  advantage 
when  he  came  to  the  supreme  power.  He  wanted  cou- 
rage in  his  military  operations,  and,  though  he  affected 
to  be  the  patron  of  science,  yet  he  does  not  seem  to 
have  bestowed  any  essential  favours  on  men  of  true 
genius  or  merit.  Valerian,  however,  made  many  good 
attempts  to  reform  the  abuses  of  government ;  but  he 
left  a  blot  upon  the  character  of  his  reign,  by  his  ma- 
levolent persecution  of  the  harmless  Christians*  The 
incursions  of  the  northern  hordes  called  Valerian  into 
the  field  against  the  Goths  and  Scythians  ;  but  the  in- 
vasion of  Syria  by  Sapor,  king  of  Persia,  compelled 
him  to  undertake  an  expedition  for  its  relief.  His 
arms,  however,  were  unsuccessful  in  Mesopotamia ;  and 
when  he  wished  to  have  a  private  conference  with  Sa- 
por, he  was  treacherously  taken  prisoner,  and  carried 
in  triumph  to  the  capital.  Here  he  exposed  him  in 
public  to  the  insults  of  the  people.  He  loaded  him 
with  ridicule  and  indignities  of  every  kind,  and  he  used 
the  captive  monarch  as  a  footstool  whenever  he  mount- 
ed on  horseback.  After  a  captivity  of  seven  years, 
Sapor  at  last  put  out  his  eyes,  and  ordered  him  to  be 
flayed'  alive,  and  salt  to  be  thrown  over  his  mangled 
body,  till  he  perished  in  the  greatest  torment.  His 
skin  is  said  to  have  been  afterwards  tanned  and  painted 
red,  and  nailed  up  in  one  of  the  temples  of  Persia  as  a 
warning  to  the  future  emperors  of  Rome. 

The  success  of  the  Persian  arms  inspired  all  the 
northern  nations  with  the  hopes  of  subjugating  Rome. 
While  the  Goths  and  Scythians  ravaged  Pontus  and 
Asia,  the  Franks  and  Alemanni  carried  fire  and  sword 
into  Rheetia,  and  advanced  as  far  as  Ravenna.  The 
Sarmatians  and  the  Quadi  about  the  same  time  entered 
Dacia  and  Pannonia ;  and  other  barbarous  tribes  in- 
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vaded  Spain,  and  took  possession  ef  many  of  their 
strongholds. 

In  this  crisis  Gallienus,  the  son  of  Valerian,  tnioited 
with  a  passion  for  revenging  the  sufferings  of  ha  fa- 
ther, and  punishing  the  insolence  of  the  barbaritni, 
was  chosen  emperor  by  universal  consent  HattauBg' 
from  Gaul  into  Italy  he  drove  out  the  barbarians,  tad 
delivered  v  Rome  from  the  terrors  of  an  invasion,  fie. 
gillianus,  who  commanded  in  Dacia  and  Pannonis,  vtj 
equally  successful,  and  even  beat  them  in  several  es» 
gagements  in  one  day. 

A  general  of  the  name  of  Ingenoas,  wnocornmanded 
in  Pannonia,  was  proclaimed  emperor  by  his  troops? 
but  Gallienus  lost  no  time  in  marching  against  bin, 
and  having  come  up  with  him  in  Iliyriciim,  he  defeated 
his  army,  and  Ingenuus  was  either  slain  by  hit  troop 
after  the  battle,  or  took  away  his  own  life  to  awd 
the  enmity  of  Gallienus.  The  cruelties  which  the  em- 
peror exercised  after  this  battle  were  of  the  most  into- 
lerable kind ;  he  ordered  all  males,  whether  old  or 
young,  to  be  destroyed ;  he  slew  ail  who  had  either 
spoken  ill  of  him,  or  had  wished  hrm  ill;  and  be  coo- 
manded  one  of  his  officers,  Verianis  Celis,  in  a  letter 
whjch  still  exists,  to  tear,  kill,  and  cut  in  pieces  with* 
out  mewcy.  In  consequence  of  these  cruelties,  tat  If 
soldiers  who  had  served  under  Ingenoas,  and  tbeinhs.^ 
bitants  of  Moesia,  proclaimed  Q.  Nonius  J^illiiatf* 
emperor. 

This  general,  who  was  bom  in  Dacia,  is  said  to  hut 
been  a  descendant  of  king  Decabalus,  who  wis  cos* 
quered  by  Trajan.  He  had  acquired  great  reputstiflB 
as  a  soldier,  and  had  defeated  the  Sarmatians  in  am* 
ral  battles  after  he  was  proclaimed  emperor.  He  did 
not,  however,  possess  long  the  imperial  honours;  hat-9 
ing  been  killed  by  his  own  troops  in  the  year  of  off  * 
Lord  26*2. 

The  facility  of  being  now  made  an  emperor,  and  the 
short  period  during  which  that  honour  was  held, 
brought  forward  a  number  of  generals  who  were  pro- 
claimed by  their  respective  armies.  These  Candida** 
for  the  imperial  purple  were  nineteen,  and  they  have 
received  the  name  of  the  thirty  tyrants.  The  folio*  J 
ing  is  a  list  of  them  :  Regillianus,  Ingenuus,  CyrisoH  J 
Macrinus,  Balista,  Udenatus,  Zenobia  queen  cf  Pal- 
myra, Posthumius,  Lolhanus,  Victorious,  and  his  no* 
ther  Victoria,  Marine  and  Tetricus,  Aureolas,  Satan* 
nus,  Trebellianus,  Piso,  Valens,  iEmilianus,  and  Cehm 

Though  the  name  of  tyrants  has  been  applied  to  these 
aspiring  individuals,  yet  their  ambition  was  in  gcBenl 
called  forth  by  the  infamous  cruelties  of  GsJhenos,  tod 
many  of  them  were  men  pre-eminent  by  their  virtoei 
as  well  as  by  their  talents,  who  had  been  compelled  bp 
their  soldiers  to  receive  the  empty  title.  The  enemies  ef 
the  emperor  being  thus  divided,  none  of  his  rivals  bed 
strength  enough  to  resist  the  arms  of  Gallienus,  vbo 
still  maintained  the  diadem,  while  all  his  nineteen  op- 
ponents suffered  by  some  violent  death. 

The  defenders  of  the  state  being  thus  ocespd 
with  their  own  objects  of  ambition,  the  common  tse* 
mies  of  Rome  were  permitted  to  ravage  the  empire  oo 
all  sides ;  and  the  ablest  and  most  patriotic  of  the  R* 
man  generals  being  thus  left  without  support,  sad 
obliged  to  introduce  barbarians  into  the  service,  vev 
compelled  to  enter  into  the  most  diahonourable  treat*5 
with  their  invaders. 

An  unlooked  for  event,  however,  restored  for  a  *J* 
the  drooping  spirits  of  Rome.    While  Gallianos  **  £] 
besieging  one  of  his  rivals,  Aureolus,  in  Milan,  he  «*  ] 
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murdered  by  Martian,  one  of  his  own  generals,  and 
Flavius  Claudius  waa  nominated  his  successor,-- au  ap- 
pointment which  waa  gladly  confirmed  both  by  the  se- 
nate and  the  people. 

Flavins  Claudius,  supposed  by  some  to  be  a  Dalma- 
tian, by  others  to  be  a  Trojan,  and  by  some. a,  son  of 
the  emperor  Gordian.    In  toe  55th  year  of  his  age,  he 
had  to  retrieve  the  almost  desperate  affairs  of  the  em- 
pire.   Strong  in  body,  vigorous  in  intellect,  temperate 
in  all  hia  desires,  an  admirer  of  virtue,  and  a  severe 
dispenser  of  punishment,  this  great  man  seemed  des- 
tined to  reform  the  degeneracy  of  the  age,  as  well  as 
to  recall  the  ancient  glories  of  the  Roman  name.  After 
defeating  Aureolus  near  Milan,  he  conducted  a  numer- 
ous amy  against  the  II eruli,  theTrotangi,  and  the  Vir- 
targi,  who  had  descended  the  Danube  in  2000  ships, 
and  being  well  supplied  with  ammunition  and  provi- 
sions, spread  an  universal  alarm  through  all  the  adja- 
cent province*.     The  Goths  had  already  desolated 
Greece,  and  pillaged  Athens ;  and  the  cruelties  and 
devastations  which  they  there  committed,  inspired  the 
Romans  with  fresh  alarm.    Claudius,  however,  march- 
ed against  them  with  an  army  every  way  dispropor- 
tionate to  them,  and  he  either  cut  to  pieces,  or  took 
prisoners,  the  whale  of  their  vast  army,  which  amounted 
to  above  300,000.    Every  province  was  supplied  with 
slaves  from  the  captives,  and  every  house  was  filled 
with  the  arme  which  were  taken.   His  success  inspired 
courage  into  the  Roman  soldiers,  and  the  Goths  were 
defeated  in  all  the  frontiers  of  the  empire.    After  sub- 
doing  the  revolted  Germans,  Claudius  carried  bis  arms 
against  Tetricus  and  Zenobia,  two  of  the  nineteen 
sovereigns  wbo  still  exercised  a  sort  of  imperial  autho- 
rity in  the  east.    He  was  seized,  however,  with  a  pes-* 
Ulentkl  fever  near  Sirmtttm,  in  Pannonia,  where  he 
.  died  in  a  few  days,  after  a  virtuose  and  glorious  reign 
sf  nearly  two  years.    The  historians  of  Rome  repre- 
sent Claudius  as  anting  the  piety  of  Antoninus  with 
the  valour  of  Trajan  and  the  moderation  of  Augustus ; 
and  this  exalted  character  is  remarkably  confirmed  by 
the  words  which  the  senate  addressed  to  him  when 
alive,  CiauM  Augutie,  tujrater,  to  pater,  to  amicus,  to 
bonus  senator,  to  vere  princeps. 

Quintilhta,  the  brother  of  Claudius  was  for  some 
tine  acknowledged  as  emperor,  more  from  respect 
to  his  brother's  memory  than  from  any  splendid  ac- 
•  complishments .  of  hie  own ;  but  the  military  position 
of  Rome  deifianded  an  experienced  and  brave  com* 
minder,  and  on  this  account,  the  army  with  one  ac- 
cord elected  to  the  empire  Aurelian,  who  was  general 
r  of  the  horse,   and  who  had  been  recommended  by 
Claudius  himself.    When  Quintillus  heard  that  Aure- 
lian was  marching  against  him,  he  opened  his  veins  in 
a  bath,  and  thus  died  after  a  reign  of  seventeen  days. 
i.  After  a  vigorous  reign  of  nearly  five  years  Aurelian  was 
Bordered  by  Mneetheus,  in  the  beginning  of  the  year 
275.    A  minute  account  of  the  events  of  hia  reign 
have  already  been  given  under  our  article  Auulian, 
Vol.  ILp.  109. 

The  miserable  fate  of  the  thirty  tyrants- seems  to 
save  operated  aa  a  check  against  that  imperial  ambi* 
won  which  seems  to  have  been  inherent  in  almost  every 
Roman  general.  No  individual  ventured  to  declare 
himself  a  candidate,*  and  the  army  itself,  as  if  tired  of  the 
exertion  of  its  patronage,  modestly  referred  the  -ap- 
pointment to  the  senate.  The  senate  declined  to  exer- 
cise the  right  thus  assigned  to  them,  till  Rome  had 
been  left  for  eight  months  without  a  political  or  a 


military  ruler.  They  at  last  elected  M.  Claudius 
Tacitus  in  the  70th,  or  ^b  some  say  the  75th  year  of 
his  age ;  but  the  good  old  man  refused  the  honour, 
and  retired  to  his  country  house  in  Campania  to  avoid 
the.  urgency  with  which  it  was  pressed  upon  him. 
The  necessities  of  the  state,  however,  induced  him  to 
yield  to  the  importunities  of  the  senate.  He  began 
his  reign  by  punishing  those  who  had  been  concerned 
in  the  murder  of  his  predecessors.  Mnestheus  was 
impaled  alive,  his  body  devoured  by  wild  beasts,  and 
bis  estate  applied  to  public  purposes.  The  senate  re- 
covered their  privileges,  and  seem  not  only  to  have 
been  the  counsellors  of  the  emperor,  but  to  have  ex- 
ercised a  control  over  his  measures.  When  the  em* 
peror  was  desirous  of  having  his  brother-in-law  raised 
to  the  consulship,  the  senate  refused  his  request,  and 
the  emperor  calmly  replied,  that  the  senate  was  better 
able  to  judge  than  himself  of  the  fitness  of  the  candi- 
dates. Tacitus  was  a  pattern  of  temperance,  economy, 
moderation,  and  impartiality.  He  paid  great  attention, 
to  the  morals  of  the  people ;  and  he  not  only  abolish- 
ed the  brothels  whicn  had  so  long  corrupted  the  city, 
but  he  ordered  all  the  public  baths  to  be  shut  at  sun- 
set, and  thus  contributed  greatly  to  the  morality  of 
the  capital  Tacitus  was  also  addicted  to  literature 
and  to  the  patronage  of  distinguished  men.  He  boast- 
ed of  being  a  descendant  of  his  namesake  the  great 
historian ;  he  ordered  his  works  to  be  placed  in  all 
the  public  libraries ;  and  he  commanded  ten  copies  of 
them  to  be  written  every  year  with  great  care  and 
accuracy,  in  order  that  so  valuable  a  work  should  not 
be  destroyed  by  accident  or  design. 

To  these  peaceful  virtues  Tacitus  added  the  accom- 
plishments of  a  warrior.  He  drove  back  the  barba- 
rians who  had  made  an  irruption  into  the  Roman  pro- 
vinces in  Asia ;  and  when  he  was  making  preparations 
for  an  expedition  against  the  Persians  and  Scythians, 
he  died  of  a  violent  distemper  in  Cilicia,  and  ac- 
cording to  others,  he  was  assassinated  after  a  reign  of 
six  months,  and  in  the  year  276* 

The  place  of  Tacitus  was  not  easily  supplied,  and 
the  army  were  divided  in  the  choice  of  an  emperor. 
All  parties  agreed  in  the  necessity  of  having  a  brave, 
a  moderate,  and  a  good  man  ;  and  though  Fiorianus, 
the  brother-in-law  of  Tacitus  was  elected  by  one  part 
of  the  army,  yet  the  decision  in  favour  of  Probus  was 
unanimous,  and  Fiorianus  finding  himself  deserted  by 
hia  own  friends,  opened  his  arteries  and  bled  himself  %q 
death. 

Marcus  Aurelius  Severus  Probus  was  the  son  of  a 
gardner  at  Sirmium  in  Pannonia ;  but  his  father  having 
entered  the  army  obtained  the  rank  of  a  military  tri* 
bune.  Probus  rose  to  the  same  rank  in  the  twenty* 
second  year  of  his  age ;  and  was  so  highly  distinguish- 
ed by  his  clemency,  valour,  and  probity,  that  he  was 
raised  to  the  empire  in  the  forty-fourth  year  of  his  age. 
In  his  early  life,  he  was  frequently  the  first  of  the  be- 
siegers who  scaled  the  walls  of  the  enemy,  and  who 
broke  into  their  camp.  He  had  also  come  off  victori- 
ous in  many  single  combats,  and  had  saved  the  lives  of 
several  distinguished  citizens.  When  he  had  arranged 
the  affairs  of  government,  he  marched  with  a  numerous 
army  to  repress  the  incursions  of  the -Gauls,  and  after 
several  obstinate  conflicts,  he  left  no  fewer  than 
400,000  dead  on  the  field.  He  next  turned  his  arms 
against  the  Sarmatians,  who  had  invaded  Dalmatia, 
and  after  obtaining  the  same  success  in  that  quarter, 
he  conducted  his  troops  into  Thrace,  and  compelled 
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the  Goths  to  sue  for  peace.  He  next  marched  into  Asia, 
and  having  subjugated  Isauria,  &c  he  defeated  with 
great  slaughter  a  numerous  army  of  the  Blemmyes,  a 
savage  tribe,  who  had  left  the  wilds  of  Ethiopia,  and 
retained  possession  of  Arabia  and  Judea  since  the  time 
of  Gallienus. 

The  military  renown  of  Probus  being  thus  made 
known  to  his  enemies,  the  king  of  Persia  sued. for 
.peace,  and  endeavoured  by  the  most  splendid  presents 
to  purqbase  the  favour  of  the  emperor.  When  the 
ambassadors  were  introduced  with  their  offers,  Probus 
was  refreshing  himself  with  the  most  common  fare, 
and  without  deigning  to  cast  his  eyes  upon  them,  he 
said,  that  if  the  Persian  king  did  not  make  proper  sa- 
tisfaction to  the  Romans,  he  would  leave  their  terri- 
tories as  naked  as  the  crown  of  his  bead.  Upon  say- 
ing this,  he  took  off  his  hat,  and  exhibited  the  crown 
of  his  head  to  the  ambassadors.  The  Persian  monarch 
accepted  of  the  proffered  conditions,  and  Probus  re- 
turned to  Rome,  and  was  honoured  with  a  triumph 
which  lasted  several  days. 

Having  vanquished  his  foreign  enemies,  Probus 
was  next  employed  in  pulling  down: various  usurpers 
of  his  power.  Saturninus,  whom  the  Egyptians  had 
forced  to  declare  himself  emperor,  was  defeated  and 
killed.  Proculus,  another  pretender  to  the  empire,  who 
was  notorious  for  his  debaucheries,  and  who  had  ac- 
quired wealth  by  bis  piracies*  was  defeated ;  and  hav- 
ing been  delivered  up  by  the  Germans,  was  exposed 
on  a  gibbet  Bonosius,  celebrated  as  a  drunkard,  next 
raised  the  standard  of  rebellion;  but  having  been  beaten, 
he  hanged  himself  in  despair. 

When  the  Goths  and  Vandals  saw  the  extent  of 
these  domestic  commotions,,  they  resumed  their  in- 
roads into  the  empire  ;  but  Probus  succeeded  in  driv. 
ing  them  among  their  native  wilds,  and  returned  in 
triumph  to  Rome.  Probus  now  devoted  himself  to 
the  arts  of  peace.  He  encouraged  the  inhabitants  of 
Gaul  and  Illyricum  to  plant  vines  in  their  territories, 
and  he  repaired  no  fewer  than  seventy  cities  which 
had  fallen  into  decay  in  different  parts  of  the  empire. 

Having  passed  through  his  native  city  of  Sirmium, 
on  an  expedition  against  the  Persians,  he  employed  se- 
veral thousands  of  his  soldiers  in  draining  a  fen  in  its 
neighbourhood  by  means  of  artificial  canals  communi- 
cating with  the  sea.  The  troops,  however,  disliking 
the  labour  of  this  task,  mutinied  and  attacked  Probus 
as  he  was  passing  into  one  of  the  towns  of  Illyricum. 
The  emperor  escaped  into  an  iron  tower,  which  he  had 
built  for  the  purpose  of  watching  the  operations  in  the 
marshes ;  but  having  none  of  his  guards  along  with 
him,  he  was  overpowered  and  murdered  in  the  50th 
year  of  his  age,  and  the  seventh  of  his  reign.  The 
news  of  this  event  occasioned  great  consternation  in 
Rome.  Both  his  friends  and  his  enemies  deplored  his 
loss;  and  the  very  army  who  had  basely  murdered  him 
erected  a  monument  over  his  body,  with  the  inscrip- 
tion. Hie  Probus  imperator,  vere  Probus,  situs  est,  victor 
omnium  gentium  bar  oar  or  urn,  victor  etiam  lyrannorum.  . 

Probus  was  succeeded  by  Aurelius  Carus  the  Praeto- 
rian prefect,  who  was  proclaimed  by  the  array,  who  ap- 
Eointed  his  two  sons  Carinus  and  Numerianus  to  assist 
im  in  his  duties.  He  was  employed  in  bringing  to 
punishment  the  murderers  of  Probus,  he  was  called 
upon  to  repel  an  attack  from  the  Sarmatiaos,  and  also 
from  the  Persians.  After  defeating  the  former  in  a 
decisive  battle,  he  conducted  his  army  into  Persia,  and 
marching  to  the  very  walls  of  Ctesiphon,  he  overthrew 
the  Persian  army  with  great  loss.    He  did  not  live, 


however,  to  enjoy  this  success,  for  he  and  many  of  his  Hi 
attendants  were  killed  by  a  stroke  of  lightning  in  his  t 
tent.    The  distress  of  his  youngest  son  Numerianus, 
is  said  to  have  been  so  great  that  he  brought  on  i  ^ 
severe  disease  in  his  eyes  by  excessive  weeping,  and  : 
was  obliged  to  accompany  the  army  shut  up  in  a  dose 
litter.    Aper,  his  father-in-law,  conceived  the  design 
of  aiming  at  the  sovereignty.     He  hired  an  assassin  is 
murder  Numerianus  in  his  litter ;  and  in  order  to  con. 
ceal  the  deed,  he  announced,  that  Numerianus  wis 
unable  to  bear  the  light,  and  the  deception  was  kepi    ; 
up  till  the  smell  or  the  dead   body  discovered  the    j 
treachery  of  Aper.     An  uproar  was  immediately  et- 
cited  in  the  army.     Dioclesian  was  chosen  emperor,  tu 
and  with  his  own  hand  slew  Aper.    Carinus,  however,  P* 
the  other  brother,  still  resisted  the  election  of  Diode- ^ 
sian,  and  the  rival  armies  having  met  in  Dalmatii, 
Dioclesian  was  victorious,  and  Carinus  was  slain  hy  i    ' 
tribune  of  his  own  army,  whose  wife  he  had  debauched. 

When  Dioclesian  ascended  the  throne  he  assumed 
his  general  Maximian  as  his  partner  in  the  empire, 
and  after  a  reign  of  twenty-one  years,  the  event!  of 
which  we  have  already  fully  detailed  in  our  life  of 
Dioclesian,  (Vol.  VII.  p.  746.)  they  resigned 

Constantius  Chlorus  and  Galerius,  who  had  been 
created  Caesars  by  Dioclesian  and  Maximian,  were  not 
proclaimed  their  successors.  The  former  was  disttn- 
guished  by  his  bravery,  his  humanity,  and  his  virtues;  J 
while  the  latter  debased  his  personal  courage  by  hu  ti 
cruelty  and  incontinence.  Having  agreed  to  divide  aJ 
the  empire,  Constantius  received  Italy,  Sicily,  the 
greater  part  of  Africa,  along  with  Spain,  Great  Brv 
tain,  and  Germany ;  while  Galerius  obtained  the  do- 
minion of  Illyricum;  Pannonia,  Macedonia,  the  pro- 
vinces of  Greece,  Asia  Minor,  Egypt,  Syria,  Jodei, 
and  other  eastern  countries. 

In  order  to  enable  them  to  look  after  such  extensive 
territories,  they  assumed  two  partners,  Several  an) 
Maximian,  so  that  the  Roman  empire  was  now  go- 
verned by  four  individuals  possessed  of  supreme  power. 
The  conduct  of  Constantius  did  not  disappoint  the  ex- 
pectations of  his  friends.     He  treated  the  Christiiw 
with  peculiar  humanity;  .and  when  he  bad  been  per-   I 
suaded  to  displace  those  officers  of  his  household  vho 
would  not  renounce  the  Christian  faith,  he  sent  avay   : 
in  disgrace  those  who  were  disposed  to  renounce  *,   I 
and  declared  that  they  could  never  be  faithful  to  their 
prince  who  were  not  steady  to  their  God. 

When  Constantius  went  over  into  Britain,  he  took 
up  his  residence  at  York ;  but  being  there  taken  ill,  be 
sent  for  his  son  Constantine  with  the  view  of  appoint- 
ing  him  his  successor.     Constantine.  arrived  when  all 
hopes  of  his  father's  recovery  were-  at  an  end,  but  the  D* 
dying  emperor  was  still  able  to. give  many  useful  is-1* 
structions  to  his  son,  and  to  recommend  the  Christum*  j 
to  his  special  protection.    After  bequeathing  to  has 
the  empire,  he  expired  in  the  arms  of  his  son. 

When  Galerius  was  informed  of  the  death  of  bis 
colleague,  and  of  the  advancement  of  Constantine,  be 
could  scarcely  restrain  himself  from  some  act  of  vio- 
lence ;  but  he  was  at  last  induced  to  send  the  ensigoi 
of  royalty  to  Constantine,  though  he  at  the  same  time 
declared  Severus  to  be  the  successor  of  Constants*. 
In  this  emergency  Maxentius,  a  favourite  of  the  kin?. 
but  a  person  of  low  origin,  usurped  the  imperial  power. 
Severus  conducted  a  numerous  army  against  tbe 
usurper,  but  they  abandoned  him  as  soon  as  tber 
reached  the  gates  of  Rome,  and  .mortified  at  their  de- 
fection, he  put  an  end  to  his  existence  by  bleeding  bio> 
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self  to  death.    Intent  upon  revenge,  Galeriua  marched  the  inhabitants ;'  and  by  means  of  the  heavy  exactions     Roman- 

into  Italy,  and  •  appointed  Licinius  in  the  room  of  Se-  which  they  made  upon  the  rich,  they  were  enabled  to    ^P1** 

^  verus;  but  he  was  mob  seised  with  art  extraordinary  assemble  a  powerful  army,  composed  of  the  various  v*— ~Y~"","i 

disease,  which  cut  him  off  after  suffering  great  agonies*  nations  that  were  subjugated  by  Rome.    Before,  how- 

and  which  the  Christians  ascribed  to  the  cruelties  ever,  trying  the  chances  of  war,  Magnentius,  along 

which  he  bad  exercised  against  them.  with  the  other  usurper  Veteranio,  proposed  terms  of 

The  empire  was  now  in  the  possession  of  four  peace  to  the  emperor.     Constanti us  was  induced  to 

claimants,  of  Maxentius,  who  commanded  in  Rome,  make  a  separate  treaty  with  Veteranio,  and  to  assume 

of  Licinius,  who  governed  in  the  East,  of  Maximus,  him  as  a  partner  in  the  empire ;  but  when  Veteranio 

who  had  been  declared  Caesar  along  with  Severus,  and  ascended  the  tribunal  along  with  Constantius,  the  sol- 

who  also  ruled  some  of  the  eastern  provinces,  and  of  diera  pulled,  him  down,  and  refused  to  acknowledge 

Constantino,  who  succeeded  to  his- father.  any  other  emperor  than  Constantius. 

When  Constantine  was  conducting    his  army  to        After  raising  his  cousin  Oallus  to  the  rank  of  Ceesar, 

Rome,  to  oppose  the  tyranny  of  Maxentins,  he  saw  the'  Constantius  excited  the  Franks  to- invade  Gaul;  but 

celebrated  vision  of  the  cross  which  converted  him  to  Magnentius  marched  into  Pannonia  to  meet  him,  and 

Christianity,  and  of  which  we  have  given  an  account  having  challenged  him  to  fight  on  the  plains  of  Sciscia, 

in  our  life  of  Constantine,  vol.  VI.  p.  179-    After  upon  the  Save,  Constantius's  army  fell  into  an  ambus-  . 

defeating  and  killing  Maxentius,  Maximus,  and  Li-  cade,  and  were  routed  with  great  slaughter..   Elated 

cinus,  Constantine  restored  tranquillity  to  the  empire,  with  this  success,  Magnentius  haughtily  rejected  offers 

established  Christianity  as  the  national  religion,  and  of  peace  made  to  him  by  Constantius,  and  a  general  - 

transferred  the  seat  of  government  from  Rome  to  Con*  engagement  having  been  brought  on  at  Mursa,  Mag- 

sttntinople.  +  •  .  nentius  was  defeated  with  the  loss  of  £4-,000  men. 

After  the  death  of  Constantine,  the  Roman  empire        After  various  other  successes,  in  which  Constantius 
was  divided,  at  his  desire,  among  his  three  sons,  Con-  took  Aquileia,— Africa,  Italyrand  Spain  declared  for  A.  D.35?. 
stantine,  Constans,  and  Constantius.    To  the  eldest,  Constantius ;  and  Magnentius,  perceiving  the  desperate 
Constantine,  he  gave  Gaul,  Spain,  and  Britain ;  to  the  condition  of  his  affairs,  dispatched  an  assassin  to  mur- 
second,  Constantius,  Asia,  Syria,  and  Egypt ;  and  to  der  Gall  us  Caesar,  in  the  hopes  of  compelling  the  em- 
the  youngest,  Constans,  IHyricum,  Italy,  and  Africa,  peror  to  withdraw  his  forces  from  Gaul    The  assassin, 
To  his  nephew,  Dalmatius,  Constantine  had  bequeathed  however,  was  seized  and  executed,  and  Magnentius, 
Thrace,  Macedon,  and  Achaia ;  and  to  his  other  ne-  having  experienced  a  severe  reverse  in  Gaul,  took  re- 
phew,  king  Annibalianus,  Armenia  Minor,  Pontus,  fuge  in  Lyons,  where  he  slew  himself  and  all  his  rela~ 
Cappadocia,  and  the  city  of  Ceesarea.    The  senate  and  tions  who  accompanied  him,  from  the  dread  of  being  Magnentius 
army,  however,  proclaimed  the  three  sons  of  Constan-  delivered  up  by  his  soldiers  to  the  emperor.    His  bro-  J^8  him- 
tine  emperors,  without  paying  any  attention  to  his  two  ther,  Decentius,  whom  he  had  made  his  partner  in  ^  D  S5i 
nephews,  who,  along  with  Julius  Constantius,  Con*  power,  also  strangled  himself,  and  Constantius  remain*    * 
stanttne's  brother,  and  all  their  friends  and  adherents,  ed  the  sole  possessor  of  the  empire, 
were  soon  after  murdered.     Gallus  and  Julian,  two  of       The  general  tranquillity,  however,  was  soon  dis- 
the  sons  of  Julius  Constantius,  were  alone  saved ;  the  turbed  by  the  irruptions  of  the  barbarians  into  many  of 
former  from  his  being  afflicted  with  a  severe  malady,  the  provinces ;  but  especially  by  the  tyrannical  con- 
and  the  other  on  account  of  his  infancy.  duct  and  cruelties  of  Gallus,  who,  at  the  instigation  of 
Not  contented  with  his  own  dominions,  Constantine  his  wife  Constantine,  filled  the  provinces  with  blood, 
invaded  the  dominions  of  Constans,  and  made  himself  As  soon  as  Constantius  heard  of  his  exactions  and  hia 
faster  of  several  towns  in  Italy.    Constans  marched  cruelties,  he  sent  for  him  to  Italy ;  but  having  made  a 
lis  army  into  the  field,  and  Constantine,  having  fallen  fruitless  attempt  to  revolt,  he  confessed  his  crime,  and  Callus  put 
nto  an  ambuscade  near  Aquileia,  was  cut  off  with  his  was  put  to  death. by  the  order  of  the  emperor.  » to  death, 
"hole  army.     His  body  was  thrown  into  the  river       After  quelling  an  insurrection  in  Germany,  and  put-  a.  D.  354* 
Vtiaa,  but  was  afterwards  interred  near  his  father's  ting  to  death  Sylvanus,  a  leader  of  the  Franks  who 
pave  in  Constantinople.  had  revolted,  Constantius  was  called  upon  to>  defend 
For  a  period  of  ten  years  Constans  retained  the  un-  Gaul  against  the  inroads  of  the  barbarians*    Deeming 
iisturbed  possession  of  the  western  empire ;  but  his  it  imprudent  to  leave  Italy,  he  raised  his  cousin  Julian 
ndolence  having  brought  him  into  contempt  with  hia  to  the  dignity  of  Caesar;  and  though  this  young  man 
trmy,  Magnentius,  a  German,  revolted  against  him,  had  devoted,  himself  principally  to  literature,  he  yet 
nd  having  seised  upon  the  imperial  palace  at  Actium,  exhibited  the  greatest  bravery  and  skill  in  the  field. 
ie  acquired  some  temporary  popularity  by  distributing  Constantius  appointed  him  governor  of  Gaul,  and  gave 
mong  the  populace  the  plunder  of  the  palace.    Con*  him  his  sister  Helena  in  marriage.    He  therefore  set 
tans  fled  into  Spain,  but  being  pursued  by  Gaiso  with  out  for  Gaul,  and  having  come  up  with  the  barbarians 
body  of  troops,  he  was  slain  near  Helena,  a  small  in  the  thick  woods  between  Auxerre  and  Troyes,  he 
Hlage  at  the  foot  of  the  Pyrenees.  defeated  them  with  great  slaughter.     Having. next  de- 
Having    subdued    the  Persians,   Constantius  now  feated  the  Germans,,  he  advanced  to  Cologne,  and  after 
irned  his  arms  against  the  usurpers  of  his  power-;  repairing  its  fortifications,  hejtook  up  his  winter  quar- 
mong  whom  were  veteranio,  a  general  of  infantry  in  tew  at  Sens.    Here  he  was  besieged  by  the  barbarians 
jomania,  and  Nepotianus  the  son  of  Eutropia,   the  for  nearly,  a  month,  and  having  at  last  forced  them  to  A.  D.  $6t> 
ister  of  Constantine  the  Great.    Nepotianus  made  retire,  he  was  appointed  by  Constantius  commander  in 
imself  master  of  Rome,  and  committed  great  slaughter  chief  of  all  the  forces  in  Gaul.    After  defeating  the 
nong  the   inhabitants ;  but  Marcellinus,  the  prime  Leti  with  great  slaughter,  and  forcing  the  barbarians 
rinister  of  Magnentius,  marched  against  him,  and  after  to  quit  the  islands  ot  the  Rhine,  he  came  up  with  their 
bloody  battle,  defeated  and  slew  Nepotianus.    Mar-  main  army,  commanded  by  Chnodomarius  and  six 
sllinua  and  Magnentius  committed  great  cruelties  on  other  kings,  who  had  encamped  in  the  neighbourhood. 

*  See  Constantike,  Vol.  VI.  p.  179,  for  a  full  account  of  his  reign. 
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of  Strasburg,  and  having  given  them  battle  he  defeated 
them  with  immense  loss,  and  sent  Chnodomarius  a 
prisoner  to  Rome.  Julian  next  entered  Germany, 
and  concluded  a  truce  with  the  barbarians,  which  was 
afterwards  converted  into  a  peace  favourable  to  Rome. 
After  a  successful  expedition  against  the  German 
tribes,  Constantius  declared  war  upon  Sapor,  king  of 
A.  D.  359.  Persia,  and  marched  against  him  in  person  ;  but  hav- 
ing requested  a  portion  of  Julian's  troops  to  assist  htm, 
the  soldiers  refused  to  quit  their  favourite  general,  and 
went  so  far  as  to  proclaim  him  emperor.  Julian  seems 
to  have  had  no  farther  ambition  than  to  share  the  sove- 
reignty with  his  cousin ;  but  Constantius  refused  to 
divide  his  power;  and,  as  he  was  marching  against  his 
rival,  he  was  seised  with  a  fever  at  Mosucrene,  at  the 
foot  of  Mount  Taurus,  which  cut  him  off  in  the  45th 
A.  D.  S6l.  year  of  his  age. 

Important       The  reign  of  Constantius  has  been  rendered  remark* 
idb  *€*"  aWe  ,n  hifltory>  bv  tbe  peculiarity  of  some  of  the  laws 
ataman.00"  wn*cn  h«  enacted.  In  the  year  856,  he  made  it  a  capital 
crime  to  offer  sacrifices,  or  to  pay  any  sort  of  worship  to 
idols.  In  857,  he  enacted  that  the  effects  of  every  Christian 
who  renounced  his  religion  for  Judaism,  should  be  con- 
fiscated ;  and  he  removed  every  kind  of  impost  from 
such  of  the  travelling  merchants  as  were  ecclesiastics. 
In  358,  he  declared  all  magicians,  augurs,  astrologers, 
and  pretenders  to  divination,  enemies  to  mankind;  and 
kt  559,  he  established  a  court  of  inquisition  against  all 
who  consulted  heathen  oracles.    But  this  tribunal  was 
characterised  by  the  same  barbarities  which  disgraced 
a  similar  establishment  in  succeeding  ages. 
Julian  sue      Julian,  who  has  since  been  known  by  the  name  of 
ceeds  to  the  the  Apostate,  restored  the  pagan  religion,  and*  after  a 

2"  ti%#ii   8nort  ^S11  °*  twcnty  months,  of  which  we  have  given 
*      5WI"  a  full  account  in  the  article  Juliak,  Vol.  XII.  p.  390, 
he  died  of  a  wound  received  in  a  skirmish  against  the 
A.  D.  363.  Persians,  in  the  33d  year  of  his  age. 
Jovian  Upon  the  death  of  Julian,  the  army  unanimously 

raited  to  raised  to  the  empire  an  able  general,  Flaviua  Claudius 
the  empire.  Jovian,  a  native  of  Pannonia.  Having  been  educated 
in  the  Christian  faith,  he  at  first  refused  the  imperial 
diadem,  on  the  ground  that  the  people  whom  he  was  to 
govern  had  relapsed  into  the  idolatry  of  their  ancestors ; 
but  when  the  army  assured  him  that  they  preferred  the 
Christian  religion,  he  immediately  accepted  of  the 
sovereignty.  Upon  the  death  of  Julian,  the  troops  which 
he  had  conducted  against  the  Persians  had  been  left  in 
extreme  distress ;  a  famine  raged  in  the  camp  to  such 
a  degree,  that  every  man  would  have  perished  had  not 
the  Persians  made  them  offers  of  peace,  and,  though 
the  terms  were  in  general  disadvantageous,  in  so  far  as 
they  involved  a  surrender  of  territory  to  the  Persians, 
yet,  considering  the  state  of  the  Roman  army,  they  could 
not  be  too  highly  appreciated.  Being  now  permitted 
to  return  homewards  without  molestation,  Jovian  had 
no  sooner  arrived  at  Antioch  than  he  revoked  all  the 
laws  that  Julian  had  enacted  against  the  Christians, 
and  in  favour  of  the  pagans.  He  took  part  with  the 
orthodox  Christians  against  the  Arians,  and'  having 
recalled  Athanasius,  in  a  letter  written  in  his  own 
hand,  he  is  said  to  have  requested  him  to  compose  the 
celebrated  creed,  which  is  now  known  in  every  corner 
of  the  Christian  world.  These  enactments,  made  dur- 
ing the  march  of  his  army,  are  an  earnest  of  what 
might  have  been  expected  from  Jovian,  had  be  been 
permitted  to  reign ;  but  on  hit  way  to  Constantinople 
Death  of  lie  was  found  dead  in  his  bed,  having  been  suffocated 
Jovian.  by  the  vapours  of  charcoal  which  had  been  lighted  in 
A.  L.S64.  hig  room. 
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On  the  death  of  Jovian*  Valentinian  was 
emperor ;  and  the  soldiers  having  insisted  that  he  should 
assume  a  partner  in  the  empire,  he  chose  hii  brother  2 
Valens. 

The  empire  having  been  invaded  on  all  sides,  it  mm  ^ 
thought  necessary  to  divide  it  between  the  two  sort*  IB 
reigns.  In  this  partition,  which  was  made  at  Mediani. 
in  Dacia,  Valentinian  received  Illyricum,  Italy,  Gaol, 
Spain,  Britain,  and  Africa;  while  Valens  obtained 
Asia,  Egypt,  and  Thrace.  Valentinian  displayed  h» 
military  skill  in  the  successes  which  he  obtained  ova 
the  barbarians  both  in  Africa  and  Gaul,  and  on  the 
banks  of  the  Rhine  and  the  Danube.  The  Qoidi 
having  revolted,  he  took  the  field  against  them,  and 
laid  waste  their  country  with  fire  and  sword.  The 
Quadi  then  eent  ambassadors  to  sue  for  pesos;  bat 
the  emperor  upbraided  them  for  their  conduct,  and 
while  in  the  act  of  speaking  in  great  warmth,  he  tar* 
a  blood-vessel,  and  fell  upon  the  ground.  Wta 
conveyed  to  his  chamber  he  was  seiaed  with  violate 
convulsions,  and  expired  in  the  greatest  agony  in  the  is 
55th  year  of  his  age,  and  the  12th  of  his  reign.  «] 

The  reign  of  Valens  in  the  east  was  disturbed  by  the A 
revolt  of  Procopius,  who  was  aided  bv  Eugenioi*  i 
wealthy  eunuch,  whom  Valens  had  disgraced.  The 
emperor  was  disposed  to  abdicate  the  sovereignty ;  bet 
his  friends  would  not  permit  him.  Procopius,  oo  the 
other  hand,  became  odious  to  his  owh  friends,  was 
speedily  abandoned  him ;  and,  in  a  battle  which  tookh 
place  between  him  and  Valens,  he  waa  taken  prisoner,^ 
and  put  to  death. 

The  Goths,  who  were  marching  to  the  assistance  of 
Procopius,  retired  whan  they  learned  hie  niisfbrtua*; 
but  Valens  took  them  all  prisoners;  and  in  the  war 
with  those  barbarians  which  succeeded,  Valewwu 
successful,  and  compelled  them  tomakenpeacesdvs>^ 
tageous  to  the  Romans.  The  reign  of  Valens  has  baa 
distinguished  by  his  persecution  of  the  orthodox  clergy. 
Eighty  of  these  clergy  were  sent  to  the  emperor  toese* 
plain  of  the  treatment  they  had  received  ;  but  he  sta* 
marily  ordered  them  to  be  put  to  death.  The  pence, 
however,  who  was  charged  with  this  odious  doty, 
dreading  a  popular  commotion,  put  them  all  on  board 
a  ship,  and,  when  it  was  at  some  distance  from  the 
shore,  the  sailors  set  it  on  fire,  and  escaped  in  their 
boats.  Valens  likewise  persecuted  magicians,  sad  il 
those  who  had  books  of  magic  in  their  library,  Deatk 
and  confiscation  were  the  punishment  which  he  iaata- 
ed  on  this  occasion,  and  hence  people  of  all  ranks  born: 
their  libraries,  lest  their  enemies  anight  have  seattif 
introduced  such  works  anaong  the  vest. 

The  Goths,  after  committing  great  ravages  in  Msa-i.1 
don  and  Thessaly,  advanced  towards  Canstantiooplt 
and  fought  a  bloody  battle,  in  which  they  gained  cos* 
siderable  advantages.  Hurried  away  by  the  dsrkne* 
of  the  night,  and  the  affection  of  hxs  soldiers,  thee©- 
peror  took  refuge  in  a  country  house,  which  ws*  ** 
fire  to  by  the  Goths.  Valens,  unable  to  make  his  escape,  Vl 
was  burnt  alive  in  the  -50th  year  of  his  age,  snd  the 
16th  year  of  his  reign. 

Gratian,  the  son  of  Valentinian,  who  had  held  ihf  oj 
western  empire  since  his  father's  death,  was  now  U&** 
in  the  sole  possession  of  the  sovereignty.    After  dm-?* 
ing  back  several  of  the  barbarians,  Gratian  astuatfd 
Theodosius  his  partner  in  the  empire,  and  assigned  to  ± 
him  the  provinces  which  Valens  had  governed.  By  hii 
-skill  and  experience  in  war,  he  obtained  many  *9^ 
did  victories  over  the  barbariana.    He  defeated  the 
Goths  in  Thrace,  and  took  4000  of  their  chariots,  with 
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t   an  immense  number  of  prisoner*  of  both  sexes ;  and 

L  such  was  the  effect  of  tnis  successful  campaign,  that 

J  many  of  the  enemies  of  Rome  sued  for  peace,  and  Atha- 
naric,  the  most  powerful  of  the  Gothic  princes,  courted 
the  friendship  of  the  emperor.  This  prince  died  in  the 
ume  year ;  and  Theodosius  caused  him  to  be  buried 
with  such  splendour  and  pomp,  that  the  Goths  not  only 
resolved  never  more  to  molest  the  Romans ;  but  out  of 
gratitude  to  Theodosius,  they  even  guarded  the  banks 
of  the  Danube,  to  prevent  any  invasion  of  the  empire 
from  that  quarter. 

In  consequence  of  the  enmity  of  Gratian  to  the  pa- 
gan superstition,  Maxim  in  us,  who  undertook  the  de- 
fence of  the  pagan  religion,  revolted  against  the  empe- 
ror ;  and  having  been  joined  by  a  number  of  discon- 
tented Romans,  they  came  up  with  Gratian  near  Paris. 
In  the  battle  which  ensued,  Gratian  was  deserted  by 
his  troops,  and  murdered  by  the  insurgents  in  the 
twenty- fourth  year  of  his  age. 

As  Maximinus  announced  to  Theodosius  that  he 
had  no  design  against  the  dominions  of  Valentinian, 
Theodosius  acknowledged  him  as  his  partner  in  the 
empire.    Maximinus,  however,  passed  the  Alps,  and 

.  marched  to  Milan,  the  residence  of  Valentinian.  This 
young  prince  fled  for  refuge  to  Theodosius,  who  pro- 
mised to  assist  him  on  the  condition  of  his  renouncing 
the  Arian  heresy.  In  the  mean  time,  Maximinus 
had  made  such  progress,  that  he  was  acknowledged  in 
Rome  and  in  the  African  provinces ;  but  Theodosius 

*  having  raised  a  powerful  army  of  Goths,  Alans  and 

1  Huns  defeated  Maximinus  in  two  battles ;  and  having 
taken  him  prisoner,  put  him  to  death.    His  son  Vic- 

'  tor  was  soon  afterwards  taken  prisoner  by  Arbogastes, 
and  put  to  death. 

Theodosius  performed  a  journey  to  Rome  in  589, 
and  is  said  to  have  converted  the  senate  and  people  to 
Christianity.     In  consequence  of  an  attack  made  up- 

j  on  the  Christians  by  the  pagans  of  Alexandria,  Theo- 
dosius ordered  all  the  temples  in  that  city  to  be 
pulled  down,  and  authorised  Theophilus  the  bishop 
to  see  his  orders  put  in  execution.  The  celebrated 
temple  of  Serapis  was  thus  razed  to  its  very  founda- 
tion. The  zeal  of  Theophilus  was  not  contented  with 
this  single  sacrifice.  He  excited  the  people  to  demo- 
lish all  the  other  temples,  chapels,  and  places  of  wor- 
ship used  by  the  heathens ;  and  be  either  burned 
or  melted  down  the  statues  of  the  gods,  leaving  only 
the  statue  of  an  ape,  for  the  purpose  of  throwing  ridi- 
cule upon  the  pagan  idolatry.  When  Theodosius  rev 
turned  to  Constantinople,  he  ordered  all  the  remaining 
temples  to  be  destroyed,  and  the  Arians  to  be  expelled 
from  all  the  cities  of  bis  empire. 

a  Valentinian,  the  emperor  of  the  west,  having  placed 
too  much  confidence  in  his  general  Arbogastes,  a  native 

'of  Gaul,  was  treacherously  strangled  by  that  barbarian 
st  Vienne  in  France,  in  the  ninth  year  of  his  reign. 
Valentinian  was  a  man  of  real  merit  and  exemplary 
virtue.  He  abolished  the  greater  number  of  the  taxes: 
he  was  distinguished  by  his  benevolence  ;  and  he  ex- 
hibited his  clemency  and  kindness  even  to  those  who 
had  conspired  against  his  life. 

Although  Arbogastes  might  have  seised  upon  the 
sovereignty,  yet  he  conferred  it  upon  one  Eugenius, 
sad  reigned  in  his  name.  Eugenius,  though  a  Christ* 
ian,  was  friendly  to  the  pagans.  He  sent  depu- 
ties to  Theodosius;  but  he  declined  entering  into 
any  alliance  with  the  usurper,  and  made  immediate 

L  preparation*  to  oppose  him.  With  this  view  he  left 
Constantinople  j    but  found,  on  his  arrival  at  the 


Alps,  that  the  passes  were  guarded  by  Flavianue  with     Roman 
a  large  body  of  Roman  troops.    Theodosius  having    Empire, 
defeated  them  with  great  loss,  and  taken  their  camp,  V^y^/ 
Eugenius  was  made   prisoner.      Hia  own  soldiers, 
who  had  brought  him  to  Theodosius,  cut  off  his  head 
while  he  was  begging  for  his  lift.    The  rest  of  Eu» 
genius's  army,  when  they  saw  the  head  of  their  gene* 
ral  upon  the  point  of  a  spear,  and  learned  that  Theo- 
dosius was  willing  to  receive  them  into  favour,  laid 
down  their  arms  and  submitted.    Arbogastes  fled  into 
the  mountains  and  put  an  end  to  himself;  and  his 
children,  along  with  those  of  Eugenius,  took  refuge  in 
churches.    The  emperor,  however,  forgave  them  in 
the  true  spirit  of  his  religion ;  and  while  he  converted 
them  to  the  Christian  faith,  he  restored  to  them  their 
paternal  estates,  and  raised  them  to  honourable  situa- 
tions in  the  government.     Theodosius  appointed  his  Death  of 
son  Honorius  emperor  of  the  west ;  but  as  he  was  pro  Theodwiu*. 
paring  to  return  to  Constantinople,  he  was  attacked  A*  D*  3&** 
with  a  dropsy,  which  carried  him  off  at  Milan,  m  the 
sixteenth    year    of   his    reign,    and    sixtieth  of  his 
age.     In  the  will  which  Theodosius  left  behind  htn9 
he  confirmed  Honorius  as  the  emperor  of  the  west, 
and  left  the  eastern  empire  to  hia  other  eldest  son  Ar» 
cadius. 

No  sooner  were  the  barbarians  informed  of  the  death  Invasion  of 
of  Theodosius,  than  a  formidable  army  of  the  Goths,  the  Goths 
under  Alaric  their  king,  ravaged  the  western  territory,  under 
They  were  at  last  opposed  by  Stilicho,  the  general  4**!^ 
of  Honoriusnwho  defeated  them  with  great  lose.  A*  D*  39r 

Having  concluded  a  treaty  with  the  ministers  at  Con- 
stantinople,  Alaric  invaded  Italy.  After  some  partial  ad- 
vantages, Stilicho  attacked  them  at  Pollentia,  and  com- 
pletely defeated  them  in  a  decisive  engagement  which 
lasted  the?  whole  day.  Having  forced  their  entrench- 
ments with  great  slaughter,  the  camp  of  Alaric  wee 
taken ;  his  wife  was* made  prisoner.,  and  all  the  plun- 
der which  the  Gothic  general  had  amassed  in  Greece, 
fell  into  the  hands  of  the  conquerors ;  while  many 
of  the  Roman  soldiers  were  released  from  captivity. 
Alaric,  however,  had  still  a  considerable  force,  and 
Stilicho  thought  it  prudent  to  conclude  a  treaty  with 
him,  and  allow  him  a  pension*  The  Gothic  king,  how* 
ever,  forgot  his  part  ot  the  contract,  and  attempted  to 
take  Verona  on  his  return,  Stilicho  was  therefore 
obliged  to  attack  him  again ;  and  aften  a  terrible  de- 
feat, he  drove  him  out  of  Italy. 

In  consequence  of  these  successes,  Honorius  entered 
Rome  in  triumph,  with  Stilicho  seated  beside  him  in 
the  triumphal  chariot;  and  on  his  entrance,  he  abolish* 
ed  the  inhuman  shows  of  the  gladiators,  which  had 
continued  to  disgrace  the  Christianity  of  Rome. 

This  triumph,  however,  was  only  of  temporary  dure* 
tion.    The  barbarians  new  began  to  inundate  the  em- 

Sire  at  all  points.    The  Vandals,  the  Saxons,  and  the 
lurgundians,  united  into  a  mighty  host,  formed  the 
army  of  Radagaisus,  who  has  been  styled  the  king  of  iUdagaifus 
the  Goths.     About  12,000  warriors,  distinguished  by  raaiche. 
their  birth  and  their  valour,  formed  the  van  of  this  iD.t0  IuJ7 
army,  and  were  followed  by  about  200,000  soldiers ; wim  aUr8* 
and  if  we  reckon  the  women,  children,  and  slaves  who tnny" 
accompanied  them,  the  multitude  was  not  less  than 
400,000  persons. 

The  emperor  of  the  west  looked  quietly  on  at  this  im- 
pending storm  ;  but  fortunately,  Rome  still  possessed 
a  general  fitted  to  encounter  this  alarming  host.  Des- 
pairing of  beingable  to  restore  theifortifications  of  the  Daw 
nube,  Stilicho  abandoned  the  provinces,  and  determined 
toconcentrate  all  his  strengthforthe  defence  of  Italy,  lie 
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;R«n«n    endeavoured  to  recruit  fan  armies  by  every  means  which 
v^"T^!lr  could  be  suggested  ;  but  notwithstanding  all  his  exer. 
* "— r  tions,  he  was  unable  to  collect  a  greater  number  than 
form  30,000  to  40,000  troops.  He  was  largely  reinforced, 
however,  by  the  Alani,  the  Huns,  and  the  Goths,  who 
•marched  under  the .  banners  of  their  native  princes  to 
check  the  career  of  Radagaisus.    This  mighty  leader 
-crossed  without  resistance,  the  Alps,  the  Po,  and  the 
Appenines;  leaving  on  one.  side,  Honorius  entrenched 
•among  the  marshes  of.  Ravenna ;  and  on  the  other,  the 
army  of  Stilicho  encamped  at  Ticinum  or  Pavia.     Af- 
ter pillaging  many  of  the  Italian  cities,  Radagaisus  laid 
siege  to  Florence,  which  for  a  long  time  opposed  a  va- 
liant resistance  to  his  arras.     Though  reduced  to  the 
last  extremity,  St.  Ambrose  sustained  their  sinking 
-spirits,  and  promised  them  a  speedy  deliverance  on  the 
authority  of  a  dream.     No  sooner  was  this  communi- 
cation made  to  them  than  the  banners  of  Stilicho  were 
•  seen  flying  in  the  distance ;  and  they  therefore  resol- 
ved to  endure  still  greater  privations..    Stilicho  deem- 
ed it  imprudent  to  expose  his  army  to  the  risk  of  a 
.general  battle ;  and  adopted  the  wiser  plan  of  surround- 
ing the  enemy  with  strong  lines  of  circumvallations. 
A  supply  of  men  and  provisions  was  introduced  into 
Florence  ;  and  the  army  of  Radagaisus,  hemmed  in  on 
all  sides,  began  to  experience  in  their  turn  that  famine 
and  distress  from  which  the  Florentines  had  been 
relieved.  •  • 

The  despair  of  the  starving  barbarians  forced  them 
into  many  bloody  conflicts  with  the  Roman  troops, 
and  after  the  loss  of  many  of  his  bravest  men,  both  by 
famine  and  the  sword,  Radagaisus  was  obliged  to  ca- 
Defeat  and  -pitulate  to  his  enemies.     This  brave  general  was  ig- 
death  of      nominiously  beheaded,  and  such. of  his  troops  as  were 
Radagaisus.  taken  prisoners  were  sold  for  slaves.     In  consequence 
a.  u.  *uo.  0f  this  great  success,  Stilicho  has  received  the  honour- 
able appellation  of  the  deliverer  of  Italy. 
Gaul  seized     The  remnant  of  the  army  of  Radagaisus,  which  still 
by  the  rem- amounted  to  100,000  men,  marched  into  Gaul,  the 

nut  of  K*- provinces  of  which  had  been  left  entirely  defenceless, 
dagaisus  a     qr  tjje  ^  ^  Qf  tfae  vea^  wjjen  ^  RhJne  was  pro- 

anxijr*  jbably  frozen,  they  entered  Gaul  without  opposition. 
The  flourishing  city  of  Mentz  wa3  destroyed,  and 
•thousands  of .  Christians  massacred  fn  the  churches. 
Worms  fell  after  a  bloody  siege,  and  Strasburg,  Spires, 
Rheims,  Tournay,  Arras  and  Amiens  suffered  a  similar 
fate.  "  The  consuming  flame  of  war,"  says  Gibbon, 
".spread  from  the  banks  of  the  Rhine  over  the  greatest 
tpart  of  the  seventeen  provinces  of  Gaul.  That  rich 
and  extensive  country,  as  far  as  the  ocean,  the  Alps, 
and  the  Pyrenees,  was  delivered  to  the  barbarians, 
who  drove  before  them  in  a  promiscuous  crowd,  the 
bishop,  the  senator,  and  the  virgin,  laden  with  the 
spoils  of  their  houses  and  altars/' 

While  Gaul  was  thus  passing  into  the  permanent 
possession  of  the  barbarians,  a  common  soldier  of  the 
name  of  Constantine  was  made  emperor  in  Britain, 
in  which  he  governed  with  much  talent  and  prudence. 
Honorius,  unable  to  put  down  the  usurpation,  ac- 
knowledged Constantine  as  his  partner  in  the  empire. 
In  the  mean  time,  A laric  threatened  Rome  with  a  new 
invasion  unless  he  was  paid  a  large  sum  of  money. 
Stilicho  insisted  upon  complying  with  that  exaction, 
but  the  people  were  so  enraged  with  his  acquiescence, 
and  the  emperor  was.  so  strongly  persuaded  that  he 
Stilicho  be-  had  been  intriguing  with  his  enemies,  that  he  ordered 
headed.       him  to  be  beheaded,  and  thus  involved  his  whole  fa- 
A.  D.  408.  roily  in  ruin.    The  death  of  Stilicho  seems  only  to 


have  increased  the  demands  of  Akirfc.  When  bit  de- 
mand  was  not  granted,  he  laid  siege  to  Rome,  and  1 
would  have  soon  obtained  possession  of  k  had  m*t  the 
emperor  ransomed  it  with  5000  pounds  of  gokl,  30,W/> 
of  silver,  4000  silk,  garments,  3000  skins  of  dud 
purple,  and  50Q0  pounds  of  pepper. 

The  faithless  Alaric,  though  he  for  a  while  depvud  R  i 
from  Rome,  soon  appeared  before  it  with  a  namtroi><> 
army.  Honorius  attempted  to  avert  the  blow  by  i '-1 
new  treaty,  but  all  such  attempts  were  now  *aia;Aj 
and  Rome,  the  mistress  of  the  world,,  was  delivered  up 
to  the  pillage  of  a  Gothic  army.  After  six  successive 
.days  of  plunder,  the  city  was  set  fire  to  in  several 
places,  and  was  speedily  reduced  to  a  heap  of  asne* 
and  ruin?.  All  who  took  refuge  in  the  churches  were 
spared ;  but  the  infuriated  Goths  did  not  .confirm 
their  hatred  to  those  who  were  .found  in  arms,  and 
many  of  the  principal  inhabitants  were  massacred  in 
cold  blood.  A  storm  of  .thunder  and  lightning  is  said 
to  have  added  its  devastations  to  those  of  the  enemy, 
and  to  have  completed  the  ruin  of  the  last  remains  oi' 
Pagan  idolatry. 

Alaric  was  soon  afterwards  seized  with  a  violent  .u 
illness  which  carried  him  off  in  the  neighbourhood  of 
Hhegium ;  but  though  the  death  of  Constantine  ami 
some  other  usurpers  left  Honorius  in  the  undisturbed 
possession  of  power,  yet  Gaul,  Britain,  and  Rome,  cor.-w 
tinued  under  the  occupation  of  the  barbarians  uM  the  J 
death  of  Honorius,  which  took  place  in  the  29ih  jetfAl 
of  his  reign. 

The  death  of  Honorius  was  followed  by  severer* 
usurpations  of  the  sovereignty  ;  but  the  title  of  em-i:1. 
peror  of  the  west  was  conferred  o*n  Valentinian  U>e^ 
Third,  whose  mother,  Placidia,  was  made  regent  dur- 
ing his  minority.  No  sooner  was  he  seated  on  tht 
throne,  than  the  empire  was  attacked  by  Attila,  the 
celebrated  leader  of  the  Huns,  whose  exploits  both  oa 
this  and  former  occasions  have  been  detailed  in  our 
account  of  his  life.  (See  vol.  HI.  p.  75.)  Valentiniio 
had  rendered  himself  odious  by  his  violence,  his  op- 
pressions,, and  his  incontinence,  and  in  the  SGth  vear A ' 
of  his  age  he  was  murdered. by  Petronius  Maximo*,  to 
whose  wife  he  had  offered  violence, 
.  Maxim  us  was  immediately  raised  to  the  empire  ;u 
but  though  he  was  desirous  of  retiring  into  private 
life,  his  friends  persuaded  him  to  abandon  this  reso- 
lution. After  the  death  of  his  wife,  he  compelled  the 
empress  Eudoxia  to  marry  him ;  but  ibis  high-spirited 
woman,  who  had  been  deeply  attached  to  Valentiniao, 
was  so  enraged  at  being  married  to  his  murderer,  that 
she  invited  Genseric,  king  of  the  Vandals,  ■  into  Italy. 
When  Genseric  appeared  before  Rome,  a  violent  tu- 
mult took  place,  in  which  the  emperor  Maxunus  ns 
killed.  Genseric  took  and  plundered  the  city,  and 
carried  off  all  the  valuable  articles  which  had  escaped 
the  rapacity  of  the  Goths. 

Rome  was  now  reduced  to  the  most  deplorable  coo*  &* 
dition ;  but  its  existence  was  for  a  while  prolonged :c^ 
by  the  courage  and  virtues  of  Marjorianus  who  was ^ 
now  raised  to  the  empire.     He  drove  the  Vandals  out  ^ 
of  Italy,  but  he  was  soon,  afterwards  murdered  bj  Ri* 
cimer  a  Goth,  who  had  long  governed  with  absolute 
power.     Marjorianus  was  succeeded  by  Anthemius 
but  when  he  began  to  govern  in  opposition  to  the 
wishes  of  Ricimer,  the  Gothic  general  revolted  and 
took  Rome,  committing  numerous  cruelties,  and  put- 
ting to  death  the  emperor  Aiitjiemius.  .  Anthems* 
was  succeeded  in  the  empire  by  Olybius,  who  d«d 
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eoon  after  his  accession.  The  supreme  power  was 
now  usurped  by  Glycerius,  who  was  deposed  in  474, 
snd  succeeded  by  Julius  Nepos.  Nepos  was  driven 
from  the  throne  by  his  general  Orestes,  who  caused  his 
own  son  Augustus  to  be  proclaimed  emperor.  In  the 
year  476,  the  barbarians  who  had  served  in  the  Roman* 
armies,  demanded  the  third  part  of  the  lands  of  Italy 


as  the  reward  for  their  services;  bates  Orestes  refused 
to  grant  this  demand,  they  chose  for  their  leader  Odo* 
acer,  who  became  the  first  king  of  Italy. 

.  From  this  period  the  history  of  Rome  merges  into 
that  of  Italy,  and  will  be  found  fully  detailed  in  our. 
article  on  Italy,  Vol.  XII.  p.  £33. 


ROM 

ROMANIA,    See  Turkey. 

ROMANO,  Julio,  or  Giulio  Pippi,  a  celebrated 
painter  of  the  Root  an  School,  was  born  at  Rome  in 
149S.  He  was  the  favourite  pupil  of  Raphael,  and 
first  signalized  himself  by  his  battle  of  Constantine, 
which  he  painted  from  a  design  of  Raphael's,  and 
which  was  particularly  admired  by  Poussin. 

When  he  bad  completed  the  hall  of  Constantine  in 
the  Vatican,  from  Raphael's  designs,  he  went  to  Man* 
tua,  where  the  patronage  of  the  Gonzaghi  family  ex- 
cited him  to  those  great  works,  and  those  magnificent 
plans  by  which  Man  tua.  and  the  palace  Del  T.  have 
been  so  highly  decorated.  In  the  decorations  of  this 
palace,  Julio  prepared  the  cartoons,  and. had  the  pic- 
tures executed  by  his  pupils ;  but  he  afterwards  cor- 
rected and  finished  them.  Modern  pencils  are  said* 
to  have  covered  the  touches  of  Julio,  especially  in  the 
Fable  of  Psyche,  the  Allegories  of  Human  Life,  and. 
the  Giants  Storming  Heaven,  where  his  composition 
snd  design  are  alone  seen.  In  the  fresco  paintings  of 
the  old  palace  or  corte  of  Mantua,  which  refer  princi- 
pally to  the  histories  of  tfoe  Trojan  war,  his  peculiar 


ROM 
merits  are  better  perceived.    Helen  asleep,*- Vulcan 
forging  arms  for  Achilles,  are  considered  beautiful ; 
and  Minerva  slaying  Ajax  is  regarded  as  sublime. 

The  roost  remarkable  of  the  altar  pieces  of  our  artist 
are  the  three  frescos  of  St.  Marco ;  and  in  the  church 
of  St  Christofero,  the  athletic  figure  of  that  saint  sup-, 
porting  the  infant  Jesus.  His  martyrdom  of  St.  Ste- 
phen on  the  head  altar  of  the  Church  of  St  Stephen  at 
Genoa,  is  preferred  to  them  all. 

Julio  Romano  possessed  also  great  knowledge  of 
architecture,  and  he  executed  plans  for  several  of  the 
palaces  of  Rome  and  Mantua.  His  last  effort  of  this 
kind  was  the  erection  of  a  splendid  mansion  for  him*. 
self  at  Mantua.  On  the  death  of  St  Gallp,  the  archi-. 
tect  of  St.  Peter's,  Julio  was  chosen  his  successor  by 
the  pope ;  but  the  cardinal  duke,  by  the  entreaties  of 
his  wife  and  friends,  prevented  him  from  leaving  Man*, 
tua ;  and  while  he  was  taking  measures  to  surmount 
these  difficulties,  he  was  seized  with  an  illness,  of 
which  he  died  in  1516,  in  the  54th  year  of  his  age., 
See  Painting,  Vol.  XVI.  p.  240. 
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ROME. 


ROME,  the  ancient  capital  of  the  Roman  empire, 
and  now  the  metropolis*  of  the  papal  dominions,  and 
the  residence   of   the   pone,    is  built  chiefly  on  the 
left  or  eastern  bank  of  the  Tiber,  which  here  runs 
in  a  southerly  direction.    The  area  enclosed  by  the 
Walls  of  Rome  approaches  to  the  form  of  a  square,  and 
their  circuit  is  about  1 6  miles.    This  area,  however, 
comprehends  an  immense  extent  of  unpeopled  land  ; 
and  a  stranger  may  wander  for  hours  in  perfect  soli- 
tude within  the  walls.    This  uninhabited  portion  of 
the  area  is  to  the  south ;  but  to  the  north  of  the  plain  of 
the  Campus  Martius,  the  bustle  and  activity  of  life  re- 
appears.   This  closely  built  part  of  the  city  is  about 
two  rojjes  long,  and.  from  one  to  one  and  a  half  miles 
broad.    In  the  time 'of  the  empire,  Rome  had  87  gates, 
12  of  which  were  double,  one  for  those  who  entered, 
and  the  other  for  those  who  returned  from  the  city. 
At  present  Rome  has  16  gates,  including  the  four  of 
the  Citta  Leonina,  but  several  of  them  have  been  wall- 
ed  up;  the  finest  of  these  gates  is  the  Porta  Maggiore, 
which  was  originally  an  arch  of  the  aqueduct  of  Olau- 
dian.    It  consists  of  immense  squares  of  Tiburtine 
stone  without  cement,  and  sustained  by  huge  Ionic  co- 
lumns.   The  other  gates  are  the  Porta  del  Popolo,  on 
the  north,  which  supplies  the  place  of  the  ancient  Porta 
Flaminia ;— the  Porta  Sebaatiana,  which  supplies  the 
place  of  the  Porta  Capena  on  the  south ;  the  Porta 
Sabria,  or  Collins ;  the  Porta  San  Paola,  which  is  a 
substitute  for  the  Porta  Ostiensis ;  the  Porta  Pia,  an- 
ciently the  Porta  Nomentana ;  the  Porta  San  Lorenzo, 
probably  the  Porta  Tiburtiua ;  the  Porta  Giovanni,  on 
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the  great  road  from  Naples,  corresponding  to  the  an*     Rome, 
cient  Porta  Celimontana.     The  Porta  Latina,  between  *■■  *  ■■* 
this  last  gate  and  the  Port*  Sebastiana,  is  blocked  up  ; 
and  close  to  the  Porta  Giovanni,  on  the  right,  as  we 
leave  Rome,  is  the  Porta  Asinaria,  which  is  also  block- 
ed up. 

•  The  seven  hills  on  which  ancient  Rome  stood,  are  The  seven 
the  Palatinej  the  Aventine,  the  Capitol,  the  Ccelian,  hills. 
the  Esquiline,  the  Quirinal,  and  the  Viminal  Hills. 
The  first  five  have  the  appearance  of  small  hills  ot 
large  mounts;  but  the  Esquiline  and  the  Quirinal, 
though  they  have  a  considerable  ascent  on  the  side  of 
Rome*  have  no  descent  on  the  opposite  side ;  and  the 
Viminal  hill  can  no  longer  be  recognised.  The  Aven- 
tine, Palatine,  and  Ccelian  hills,  and  also  part  of  the 
Esquiline,  Viminal,  and  Quirinal  Hills,  are  now  co- 
vered with  vineyards  and  corn  fields. 

The  Palatine  Hill,  which  is  a  square  and  flat  topped  Paiatins 
elevation,  is  situated  nearly  in  the  middle  of  the  other  hill, 
hills,  and  contains  two  solitary  villas  and  a  convent. 
Its  numerous  temples,  palaces,  porticos  and  libraries, 
are  now  heaps  of  shapeless  ruins.  The  part  of  the  im- 
perial palace  which  looked  to  the  west  still  exists, 
but  it  is  now  buried  in  ruins.  The  immense  hall 
which  was  discovered  here  about  a  hundred  years  ago, 
and  the  ornaments  of  which  were  carried  off  by  the 
Farnese  family,  is  described  by  Eustace  as  an  area  co- 
vered with  weeds,  and  presenting  to  the  eye  a  vast 
length  of  naked  wall. 

The  Aventine,  the  most  western  of  the  hills,  ia  di-  Anotint 
vited  from  the  Palatine  by  the  vaiHey  of  the  Circus  hill 
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Maximtis.  Not  a  trace  remains  of  any  of  the  ancient 
and  magnificent  building*  which  covered  it  A  few 
decaying  churches  and  convents,  half  deserted,  are  the 
only  objects  which  catch  the  eye.  The  principal  edi- 
fices that  stood  on  this  hill,  were  the  temples  of  Diana, 
Juno,  and  the  Dea  Bona.  The  west  side  of  the  Aven- 
tine looks  down  on. the  Tiber,,  and  the  fields  called 

Prati  del  Popolo  Romano.  The  Aventine  has  two  dis- 
tinct summits,  divided  by  a  valley.  Near  thehese  of 
the  most  southern  of  these,  are  the  gigantic  ruins  of 
the  baths  of  Caracalla. 

•  The  Capitoline  hill  was  originally  called  Siturnius, 
and  afterwards  Tarpeia;  On  the  western  side  of  the 
hill  are  still  to  be  seen  some  remains  of  the  ancient  for* 
tifications  of  the  capital.  In  some  of  the  cottages  on 
Monte  Caprino,  there  are  walls  of  extraordinary  so- 
lidity, which  seem  to  have  formed  the  exterior  of 
one  of  the  towers  of  the  citadel.  These  walls,  built 
of  blocks  of  peperin  stone,  are  considered  to  be  of  the 
age  of  Camillus ;  and,  excepting  the  Cloaca  Maxima, 
to  be  the  oldest  of  all  the  remains  of  antiquity  in  Rome. 
The  temple  of  Jupiter  Feretrius  is  supposed  to  have 
occupied  this  (the  western)  eminence ;  and  that  of  Ju- 
piter Capitolinus,  the  eastern  summit  of  the  hill.  The 
common  belief  is,  that  the  church  of  Ara  Colli  stands  on 
the  site  of  the  latter.  The  small  square,  having  in  itscen- 
tre  the  equestrian  statue  of  M.  Aurelius,  and  enclosed  by 
thethree  palaces*of  the  senators,  theconservatori,  and  the 
statue  gallery,  is  supposed  to  have  been  the  Intermon- 
tium.  Beneath^  the  senators  palace  are  the  remains  of 
the  south  and  west  sides  of  an  ancient  building,  con- 
sisting of  large  blocks,  of  peperin  stone.  It  is  supposed 
to  have  been  the  Tabulanum,  where  the  public  records 
were  suspended  on  tables  of  bronze.  In  the  interior 
of  this  building  is  an  arched  corridor  of  considerable 
extent,  and  of  a  noble  style  of  architecture.  The  mo- 
dern buildings  on  this  hill  are  a  convent  of  bare-footed 
friars,  and  the  Palazzo  Caffarelli,  in  the  stables,  cellars,. 
and  gardens  of  which,  there  are  remains  of  the  ancient 
fortifications  of  the  citadel.  The  remains  of  the  Julian 
or  Msmertine  prisons  are  still  to  be  seen  near  the  base 
of  this  hill,  below  the  church  of  St.  Pietro  in  Carcere. 

.  The  Coelian  Hill  is  crowned  by  the  massive  and  lofty 
arches  of  Nero's  aqueduct.  Its  precipitous  banks  are 
encircled  by  various  ruins,  by  arches,  recesses,  niches, 
and  passages,  which  are  considered  by  some  to  have 
been  the  Nympheum  of  Nero.  An  arched  corridor, 
supposed  to  have  formed  part  of  the  Vivarium,  is  to  be 
found  beneath  the  tower  of  the  convent.  The  western 
extremity  of  this  hill  is  occupied  by  the  church  of  San 
Stefano  Rotonda,  the  reputed  temple  of  Claudius-;  and 
the  great  Basilica  of  St.  John  Lateran  stands-  on  its 
most  eastern  summit. 

The  Esquiline  hill  is  of  great  extent,  and  of  a  very  in- 
definite form*  A  part  of  it  is  covered  with  the  streets 
and  edifices  of  modern  Rome,  and  the  rest  of  it  is  co- 
vered with  the  vestiges  of  buildings  of  every  age,  with 
deserted  convents  and  papal  churches,  as  well  as  with 
the  ruins  o£  ancient  Home.  On  its  summit  are  the 
majestic  arches  of  the  united  aqueducts  of  Claudius 
and  Nero;  and  it  contains  also  the  lonely  ruin  of  Mi- 
nerva Medica,  and  various  subterranean  sepulchres  and 
other  ruins.  The  Esquiline  has  two  summits,  viz. 
L'Oppio,  which  is  occupied  by  the  church  of  St.  Pietro 
in  vinculist  built  upon  part  of  toe  extensive  baths  of 
Titus,  and  II  Cispio,  now  crowned  with  the  basilica  of 
Santa  Maria  Maggiore,  but  once  the  site  of  the  temple 
of  Juno  Luctna. 

The  Viminal  hill,  which  stands  between  the  Esoui- 
line  and  the  Quirinal,  is  scarcely  to  be  distinguished 


from  either!  and  it  moat  therefore  be  eooridsred  v 
forming  a  part  of  both. 

The  Quirinal  hill  is  occupied  with  magnificent  pt» 
laces,  churches,  streets,  and  fountains.  The  prrndpria. 
remains  of  antiquity  which  it  contains,  are  the  m* 
ttges  of  the  baths  of  Constantine,  in  the  garden  of  the 
Colonna  palace;  and  a  part  of  those  of  Diocbia, 
which  were  erected  both  on  this  and  the  Vimintl  hill 
This  hiH  is  better  known'  by  the  name  of  Monte  Ctralb, 
in  consequence  of  two  colossal  groups  of  a  young  na 
and  horse,  which  were  found  in  the  ruins  of  the  bathi 
of  Constantine,  having  been  placed  before  the  popei 
palace  on  the  summit  of  this  hilL  These  figure*  an 
supposed  to  represent  Castor  and  Pollux,  and  to  hue 
been  the  production  of  Phidias  and  Praxiteles,  priori* 
nally  on  the  authority  of  the  .inscriptions  upon  dm 
The  house  of  Scipio  is  supposed  to  have  occupied  the 
site  of  the  Colonna  palace  and  garden ;  and  there  n  i 
little  street,  Vico  de'  Comeli,  which  has  dented  a 
name  from  that  illustrious  house.  Having  thai  gives 
a  general  notice  of  the  seven  hills  of  ancient  Rone,  «t 
shall  proceed  to  give  a  brief  account  of  the  prioapu 
remains  of  her  ancient  grandeur. 

The  ancient  Forum  extends  from  east  to  west,  aloof  gj 
the  base  of  the  Capitoline  hill,  and  stretching  to  tserssj 
base  of  the  Palatine  hill.  Its  four  corners  are  coos* 
dered  to  have  been  at  the  Church  of  Santa  Msru'iissfti 
S.  Luca  on  the  N.  E.;  of  Santa  Maria  dells Comoli. 
ziorrae  on  the  N.  W. ;  the  little  church  of  St.  Theodore, 
once  the  temple  of  Romulus,  on  the  S.  W. ;  snd  so  so* 
marked  point,  where  the  arch  of  the  Fabti  once  stoei 
within  the  line  of  the  temple  of  Antoninus  and  Pass-  1 
tiaa,  on  the  S.  E.  The  ruins,  which  now  stand  whim 
these  limits,  are  the  triumphal  arch  of  Septimios  Se- 
verus,  the  temple  of  Concord  or  Fortune,  the  coloao 
of  the  emperor  Phocas,  the  ruined  wall  of  the  Cork 
and  the  three  columns  of  the  Comitium,  at  the  bueof 
the  Palatine.  The  triumphal  arch  of  Sevens,  built  of  x 
marble,  stands  at  the  base  of  the  Capitoline  hill  It  as- 
sists of  one  large  and  two  smaller  arches, with  anentibU* 
ture  supported  by  four  Corinthian  columns  with  piltf* 
ters.  The  whole  of  it  is  adorned  with  baa  relief  scalp* 
tunes,  representing  Severus's  triumph  over  the  Parthian 
The  Ionic  portico  of  the  temple  of  Concord  is  all  thstTsi 
remains;  but  it  is  now  supposed  to  have  been  the  tea- 4 
pie  of  Fortune.  The  column  of  Phocas  is  a  single  O  m 
rinthian  pillar,  erected  in  the  seventh  century  br  thefts] 
Exarch  Smaragdus  to  the  emperor  Phocas.  The  osij 
remains  of  the  Roman  curia  or  senate  house,  the  eiiff* 
of  which  is  occupied  by  the  church  of  Santa  Msni  li- 
beratrice,  is  a  high  broken  brick  wall.  Tlie  Comitium 
which  stood  in  front  of  the  curia,  is  now  supposed  to 
have  been  the  owner  of  the  three  beautiful  Corurtintf 
columns  called  the  disputed  columns,,  which  hate  been 
conjectured  to  be  the  remains  of  the  temple  of  Jupittr 
Stator.  Marble  steps  in  front  of  them  have  ben  dis- 
covered by  recent  excavations.  The  three  besstiti 
fluted  Corinthian  columns  which  were  supposed  to  I* 
the  remains  of  the  temple  of  Jupiter  Tonans,  stood  os 
the  declivity  of  the  Capitoline.  They  formed  the  cor- 
ner  of  its  portico,  and  were  erected  by  Augustus.  Toe 
frieze  is  finely  sculptured  in  has  relief,  and  the  letter* 
EST  ITU  Ell  are  the  only  remains  of  the  tnscn> 
tion.  j 

In  quitting  the  forum  by  the  Via  Seeandsris,  *t*j 
pass  through  the  broken  and  defaced  triumphal  *4 M 
of  Tiberius.    It  consists  o£  a  single  arch,  and  only  te 
of  its  eight  fluted  marble  columns  remain;  r»W 
which  are  entire.    The  interior  of  the  arch  is  sdsrsei 
with  two  bas  reliefs,  representing  Titus  in  trimnph. 
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t    and  the  spells  of  the  temple  of  Jerusalem.   On  the  roof  of  which  was  six  feet  in  diameter,  and  matt  have  been     Home. 

■"  is  the  apotheosis  of  the  emperor.    Through  this  mould-  72  feet  high.    The  column  of  Trajan,  140  feet  high,  i*  rp-J  *  %^f 

u   ering  arch  are  seen  the  ruins  of  the  magnificent  Coli-  aaoended  by  an  easy  winding  staircase  of  solid  Parian  Tnj*ntco~ 

seam,  one  of  the  grand  monuments  of  ancient  Rome,  marble,  lighted  by  loop-holes,  and  at  the  top  stands  the-  umn# 

This  amphitheatre  is  a  structure  of  an  oval  form,  580  bronae  statue  of  St  Peter  which  was  placed  there  by 

feet  long,  470  broad,  and  above  1600  in  circumference/  Sestus  V.    (See  Civil  Architbcturr,  Vol.  VI.  p. 

It  was  erected  by  Vespasian  out  of  a  part  of  the  mate-  533.)    In  the  midst  of  the  forum  of  Antonius  Pius,  a 

rials,  and  on  a  portion  of  the  site  of  Nero's  golden  little  to  the  north  of  that  of  Trajan,  stands  the  trium* 

house;  and  though  its  demolition  was  begun  by  the  bar-  phal  column   of  Marcus  Aurehus,  covered  with  the* 

barous  conquerors  of  Rome,  yet  it  was  so  perfect  in  sculptures  of  his  victories,  and  not  much  inferior 'to 

the  thirteenth  century,  that  games  were  exhibited  in  it  that  of  Trajan.    The  only  other  remains  of  the  forum* 

lor  the  amusement  of  the  Italian  nobility.     Upon  the  are  the  eleven  beautiful  Corinthian  columns  of  Grecian 

revival  of  architecture  in  Rome,  the  (Coliseum  was  used  marble,  now  built  into  the  modern  wall  of  the  custom* 

ss  a  quarry  both  by  the  vulgar  and  the  grandees,  and  house. 

Paul  V.  pulled  much  of  it  down  in  order  to  build  hia  In  the  forum  Boarium  or  market  of  Rome,  stands  JtnusQua- 
hege  palaces.  This  system  of  depredation  would  soorf  the  picturesque  and  magnificent  ruin  of  Janus  Qoadri*  drifronus. 
have  completed  its  destruction,  had  not  Benedict  XIV.  fronds.  It  has  four  similar  fronts,  in  each  of  which 
erected  a  cross  in  the  centre  of  the  arena,  and  declared  there  is  an  arch  of  entrance,  and  it  is  built  of  immense 
tbeplace  sacred,  out  of -respect  to  the  martyrs  who  had  blocks  of  Grecian  marble.  The  brick  walls  on  its  sum- 
suffered  within  its  walls.  In  no  part  of  its  vast  circuit  mits  are  part  of  a  fortress  into  which  it  was  converted 
has  the  Coliseum  been  completely  broken  through,  and  during  the  dark  ages.  At  the  aide  of  the  old  church 
in  only  a  small  segment  is  its'  externa!  elevation  pre*  of  St.  Georgio  in  Velatri,  is  a  little  insignificant  mar~ 
served  entire.  In  the  interior  the  destruction  of  the  ble  arch,  erected  by  the  trades  people  to  the  emperor 
building  ia  deplorable.  The  marble  seats  are  all  torn  Severus,  who  is  sculptured  upon  it  along  with  his  wife 
away,  the  steps  and  vomitories  overthrown,  and  the  Julia  and  his  son  Caracalia,  that  of  Geta  having  been 
sloping  walla  and  broken  arches  overgrown  with  the  erased. 

luxuriance  of  vegetation.9  Here  is  a  temporary  wood-  Close  to  this  forum  stands  the  Cloaca  Maxima,  the  Cloaca 
en  staircase,  by  which  visitors  ascend  to  the  highest  most  ancient  of  all  the  ruins  of  Rome,  and  considered  Maxim*. 
practicable  point  See  Civil  Architecture,  Plate  the  work  of  Tarquinius  Superbus.  The  tunnel  was 
GLXXXVI.  for  a  part  of  the  elevation  of  the  Coliseum,  once  so  large  that  a  waggon  of  hay  could  pass  through 
of  The  forums  of  the  emperors  were  chiefly  situated  to  it.  All  that  is  now  seen  of  it  is  the  upper  part  of  a 
r*  the  east  of  the  Roman  forum.  *  The  forum  of  Csesar  grey  massy  arch  of  Peperin  stone,  as  solid  as  it  was  on 
extended  from  the  church  of  St.  Adrian  to  the  church  the  day  it  was  built.  It  is  now*  choaked  up  nearly  to 
of  St  Cosmo  and  Damiano,  and  in  the  court  of  that  its  top  by  the  artificial  elevation  of  the  surface  of  mo- 
convent  are  still  to  be  seen  some  massy  walls  which  dern  Rome;  but  it  still  serves  as  the  common  sewers 
are  supposed  to  have  been  a  part  of  the  forum.  The  of  the  city.  v  Close  to  the  Cloaca^axima,  ia  shown  the 
forum  of  Augustus,  "which  contained  the  splendid  tern-  celebrated  fountain  of  Juturna. 

pie  of  Mars,  stood  behind  the  present  church  of  Santa  ^  One  of  the  largest  and  most  beautiful  temples  of  an.  Pantheon. 

Martina  and  S.  Luca.    Some  fragments  of  walls  be-  tiquity  is  the  Pantheon  or  Rotunda,  built  by  Agrippa. 

longing,  to  the  shope  which  encircled  it  atill  remain;  In  our  article  on  Civil  Architecture,  Vol.  VI.  p. 

The  forum  of  Vespasian  is  supposed  to  have  been  in  622,  We  have  given  a  full  and  detailed  account  of  this 

the  vicinity  of  the  temple  of  Peace.    Of  the  forum  of  interesting  ruin,  with  the  dimensions  of  all  its  parts, 

Nerva  there  are  some  beautiful'  remains  at  the  Area  and  we  have  likewise  given  a  ground  plan  and  accurate 

Pantani.    They  consist  of  three  fluted  Corinthian  co-  section  of  it  in  Plate  CLXII. 

lomns  and  one  pilaster  of  Parian  mtrble  50  feet  high.  The  temple  of  Vesta  is  a  beautiful  little  building,  Temple  of 

They  are  supposed  to  have  belonged  to  the  beautiful  near  the  Tiber,  of  Parian  marble,  and  having  a  portico  Vesta, 

temple  of  Nerva ;  the  columns  are  flanked  by  a  lofty  consisting  of  a  circular  colonnade  of  twenty  fluted  Cor* 

wall  of  large  masses  of  Tiburtine  stone.    The  ruin  of  inthian  columns.     Toe  French  removed  the  modern 

the  temple  of  Minerva,  situated  in  that  part  of  the  forum  wall  that  filled  up  the  intercoluraniation ;  but  its  coarse 

which  was  built  by  Domitian,  consists  of  two  marble  tiled  conical  roof  resting  immediately  on  the  capitals, 

Corinthian  columns  in  front  of  a  wall  of  Tiburtine  destroys  the  general  effect.     The  circular  altar  built 

stone.    They  are  more  than  half  buried  beneath  the  of  marble,  is  converted  into  a  chapel  dedicated  to  La 

pavement,  and  support  a  richly  sculptured  frieze.  The  Madonna  dell'  Sole. 

forum  of  Trajan  stood  at  the  base  of  the  Quirinal  Hill.  Opposite  to  this  building  is  the  church  of  Santa  Ma- 
The  centre  of  the  Piaaaa  Trsjana,  which  contains  Tra-  ria  in  Cosmedin,  built  on  the  ruins  of  what  is  called  the 
jsn's  column,  was  excavated  by  the  French  to  the  level  temple  of  Pudicitia  Patrizia.      The  ruins  within  the 
of  the  ancient  pavement,  and  they  brought  to  light  va-  church  are  the  remains  of  a  magnificent  peripteral  tem- 
rious  majestic  columns  of  black  oriental  granite,  once  pie,  with  eight  complete  columns  in  front  like  the  Par- 
die  supports  of  the  Basilica  Ulpia.    The  entrance  to  thenon.    Six  of  the  front  columns  may  now  be  traced, 
this  forum  (near  the  little  church  of  Santa  Maria  in  and  some  of  the  lateral  ones.    The  temples  of  Fortune 
Campo  Carleo)  passed  under  the  triumphal  arch  of  Virilis,  of  Peace,  of  Antoninus  and  Faustina,  and  of 
Trajan.  At  tbefarther  extremity  stood  the  temple  of  Tra-  Faunus  have  been  all  described  in  our  article  on  Civil 
jan,  with  the  triumphal  column  in  front  of  it,  and  in  the  Architecture,   Vol.  VI.  p.  533,  618,  and  most  of 
centre  the  BesHica  Ulpia,  one  of  the  most  splendid  build-  them  delineated  in  Plates  c£l  1 1,  and  CLXIV. 
ings  of  any  age.  The  steps  that  led  to  this  Basilica  may  The  church  of  S.$.  Cosmo  and  Damiano  is  partly  Temple  of 
still  be  traced,  end1  fragments  of  them  are  still  strewed  formed  out  of  what  is  considered  to  have  been  the  Komuius 
around.    The  portico  of  the  temple  consisted  of  eight  double  temple  of  Romulus  and  Remus ;  the  first  having  *"*  Ramus, 
immensecolumns  of  oriental  granite,  a  fragment  of  one  been  circular,  and  the  second  square.    Here  was  found 


*  Scbtidanohss  published  the  Flora  Colisea,  containing  260  different  plants.  There  are  abort  900 ;  the  inert  of  which  axe  Papilionaceous. 
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Borne.*     the  marble  plan  of  Rome  which  tiad  fortned  the  pave-    They  seem  to. have  formed  an  immense  oblong  aqua*,  Im 
*—  f  -"-1"  ment  of  the  temple,  and  the  broken  fragments  of  which    with  a  circular  hall  at  two  corners  which  are  still  stand.  ~vm 
are  fixed  in  the  staircase  wall  of  the  Museum  of  the    iog.     One  of  these  balls,  which  is  much  dilapidated,      1 
capitol.  bas  been  used  as  a  granary,  and  the  other  has  been       I 

The  remaina-of  the  double  temple  near  the  Coliseum  transformed  into  a  church.  The  Xystum«  or  great  co-  I 
are  supposed  to  be  those  of  Hadrian's  magnificent  tern*  yered  hall  of  the  thermae,  was  converted  into  ihe  church  I 
pie  of  Venus  and  Peace.  The  peristyles  of  this  double  of  Santa  Maria  de  Angeli  by  M.  Angelo.  It  is  a  hall  I 
peripteral  temple  had  12  columns  in  front,  and  22  in  350  feet  long;  and  90  nigh.  The  vaulted  roof  is  tip.  I 
depth  of  Parian  marble,  some  broken  remains  of  which  ported  by  sixteen  Corinthian  columns,  eight  of  which 
are  still  seen.  The  whole  was  surrounded  by  a  double  only,  of  Egyptian  granite,  are  ancient.  The  Meridian, 
colonnade,  500  feet  long  and  300  broad,  of  columns  of  traced  on  the  pavement  in  1701  by  Bianchini,  still  re* 
oriental  granite,  with  rows  of  capitols  of  Parian  marble,    mains. 

the  gigantic  shafts  of  which  are  strewed  around  near        Among  the  autiquities  of  Rome,  the  bridges  tie 
Titus's  arch.    The  platform  of  the  colonnade,  and  the    not  the  least  remarkable.     We  have,  however,  already 
-  situation,  and  even  steps  of  the*  temple,  may  yet  be    treated  the  subject  in  our  article  Bbidgb,  VoLIV.  p.fc*?v 
traced.      The  picturesque  ruin  called  the  temple  of    482,  and  have  given  representations  of  the  Pons  Mu- 
Minerva  Medica  stands  in  a  solitary  vineyard  on  the    yius,  and  the  Pons  Senatorios  in  Plate  L XXXI I. 
Esquiline  bill.    Jt  is  decagonal  within.     It  is  built  of       Among  the  ancient  arches  is  that  of  Claudius  Drums  Axk 
brick,  and  stripped  of  all  its  qrnaments.    The  remains    Nero,  which  is  close  to.  the  present  Porta  San  Sehsa> 
Of  the  temple  of  Venus  Erycina,  consisting  of  the  octa-    ano.    It  consists  of  a  single  arch,  and  is  built  of  mar- 
gonal  brick  cells,  stand  in  the  circus  and  gardens  of    ble  and  Tiburtine  stone.    The  two  columns  of  African 
Sallust.  marble  are  supposed  to  be  of  a  later  age.     The  archej 

Theatre  of       The  only  remains  of  the  theatres  of  ancient  Rome    of  Titus  and  of  Severus  have  already  been  described. 
M«rceUua.  are  those  of  the  theatre  of  Marcellus.    It  was  of  Tibur-    The  arch  of  Constantine  is  in  fine  preservation,   IttA* 
tine  stone,  and  consisted  of  four  orders  of  arcades,    sculptured  medallions  and  bas  reliefs  which  comme»Cj4 
The  remains  of  this  theatre  are  a  portion  of  the  two    morate  the.  victories,  of  Trajan,  are  supposed  toba?ettt 
lower  arcades,  of  which  we  have  given  a  drawing  in    been  torn  from  one  of  his  triumphal  arches.   This  arch 
our  article,  Civil  Architecti/be,  Plate  CLXXXVI.      consists  of  eight  fluted  Corinthian  columns,  of  marble, 
Portico  of        The  portico  of  Octavia  consisted  of  a  double  row  of    which  support  the  figures  of  eight  Dacian  captives;  one 
Octavia.       marble  columns,  enclosing  a  large  oblong  square,  enclos-    column  one  Dacian,  and  all  the  eight  heads  very  aw- 
ing the  temples  of  Jupiter  and  Juno.    Many  of  the    dero.    The  arch  of  Gallienus  is  a  building  of  mean 
beautiful  columns  of  this  colonnade  are  built  up  in  the    architecture,  on  the  Esquiline  hill,  near  the  church  of 
miserable  houses  of  the  Jews  which  now  cover  its  an-    Santa  Maria  Maggiore.    The  arch  of  Dolabelia  and  &• 
cient  site.    At  No.  11,  via  di  San  Angelo  in  Peschiera    lanus  stands  on  the  Ccelian  hill,  near  the  church  of  Sa 
are  three  magnificent  fluted  Corinthian  columns  of  Ore-    Tomaso  in  Formis. 
cian  marble,  supposed  to  be  the  remains  of  the  temple        The  only  remains  of  the  celebrated  aqueducts  oCaa-A^ 
of  Juno.  pent  Rome,  are  those  of  the  Martian  and  Claudiao  a* 

Tfiemue  or      Of  the  therm©  or  baths  of  ancient  Rome,  the  ruins    queducta.    The  long  and  broken  linea  of  these  lofty 
l*du.  of  those  of  Titus;  of  Caracalla  and  Diocletian,  are  all    arches  stretch  over  the  Campagna  to  the  south,  that  of 

that  now  remain.    The  baths  of  Caracalla  are  situated    Martian*  was  built  by  Qumtus  Martius  in  the  time  of 
at  the  base  of  the  south  summit  of  the  Aventine  hill,    the  republic.    That  of  the  emperor  Claudius  was  car- 
They  are  now  a  mass  of  roofless  ruins  of  almost  immea-    ried  through  the  hills  and  across  the  valleys  of  Latiun 
aurable  extent,  filled  with  tremendous  fragments  of    for  a  distance  of  50  miles, 
broken  wall,  and  overgrown  with  weeds  and  brambles.        The  first  obelisk  was  brought  to  Borne  from  EgjrptOfcdJ 

Beside  the  immense  halls,  one  of  which  was  150  feet  by  Augustus,  and  now  stands  on  Monte  Citorio.  The 
long,  and  covered  with  a  flat  roof  of  stone,  there  are  obelisk  of  Rameses  is  the  loftiest  that  waa  ever  brought 
the  remains  of  a  large  circular  building,  and  other  from  Egypt.  Though  now  patched  together,  it  riaa 
smaller  ones.  A  broken  staircase  leads  to  the  top  of  to  a  hundred  feet  in  front  of  the  Lateral  church. 
the  rains.  The  two  obelisks  that  stood  at  the  entrance  of  the  man* 

Hatha  of  The  part  of  the  baths  of  Titus  which  has  been  ex-    soleum  of  Augustus,  were  brought  to  Rome  by  Claudioi. 

Titut.  .  cavated,  is  near  the  Coliseum.  After  passing  the  One  of  them  stands  in  front  of  Santa  Maria  Maggiore, 
mouths  of  nine  long  corridors,  we  enter  the  portal  of  and  the  other  on  Alonte  Cavallo.  The  obelisk  found 
what  is  called  the  house  of  Maecenas,  and  then  arrive  in  the  circus  of  Caracalla  stands  on  the  Fountain  of  the 
at  a  damp  and  dark  corridor,  the  ceiling  of  which  is  Piazza  Navona.  The  obelisk  in  the  grand  piaziaofSt 
still  adorned  with  some  of  the  most  beautiful  specimens  Peter's  is  in  the  most  perfect  preservation,  and  vet 
that  now  remain  of  the  paintings  of  antiquity.  After  brought  from  Egypt  by  Caligula,  The  obelisk  which 
examining  these  arabesque  paintings,  the  visitor  enters  stood  in  the  circus  of  Sallust,  occupies  the  summit  of 
magnificent  halls,  whose  ceilings  are  beautifully  painted  the  Pincian  hill, 
with  fantastic  designs.  In  one  of  these  dungeons,  36  On  the  Appian  way  are  many  remains  of  the  andest  T«* 
of  which  have  been  opened,  is  shown  the  remains  of  a  tombs  of  the  Romans.  The  tomb  of  the  Scipios  ia  one 
bath  supposed  to  have  been  for  the  private  use  of  the  of  the  most  celebrated :  The  inscriptions  have  been 
emperor,  and  in  another  is  seen  the  aimson-painted  placed  in  the  Vatican*  On  the  opposite  side  of  the  mad 
alcove,  in  whieh  the  Laocoon  was  found  in  the  time  of  to  this  tomb  is  that  of  the  Aianigua  family.  The  tomb  of 
Leo  X.  The  -French  found  in  those  chambers  the  Cecilia  Jkfetella,  the  wife  of  Crassus,  ia  reckoned  oaeof 
Pluto  and  the  Cerberus*  It  is  said  that  miles  of  these  the  most  beautiful  of  sepulchral  monuments.  It  coo- 
baths  remain  unexplored.  sists  of  a  round  tower  of  immense  blocks  of  Tibertme 
Batha-of  The  baths  of  Bioclesian  are  scattered  over  the  sum*  atone,  adorned  with  a  Doric  marble  friexe,  on  which 
Diocletian*  mit  of  the  Quirinal  and  Viminal  hills,  and  they  are  are  sculptured  ram's  heads,  festooned  with  garlands  of 
eaid  to  have  surpassed  all  the  thermae  of  ancient  Rome,    flowers.  This  beautiful  tower  rests  upon  a  square  but* 


ROME/  .  4S7 

ment,  partly  buried.  •  The  interior  of  the  wall  is -built  without  root*  but  very  lofty,  one  of  which;  witib  three     *""* 

"  of  brick,  and.  the  wall  itself  is  at  least'  twenty  feet  large  windows  in  front,  and  three  niehes  within,,  may   "-  *  ~ 

thick.    The  sepulchral  vault  was  opened  in  the  time  have  been  the  Basilica.  In  another  place  are  two  ranges 

of  Paul  V.  and  the  beautiful  marble  sarcophagus  of  of  covered  arches,  supporting  a  vaulted  and  stuccoed 

Cecilia  Metella  was  earned  to  the  Farnese  palace*         «  roof,  which  may  nave  been  a  reservoir  of  water. 

The  grey  pyramidal  tomb  of  Caius  Cestius,  near        Having  thus  endeavoured  to  give  a  brief  description 

the  Porta  San  Paolo,  is  more  than  a  hundred  feet  high,  of  the  remains  of  aneient  Rome,  we  shall  now  proceed- 

sad  it  entirely  built  of  marble.  Within  thia  tomb  may  to  describe  the  modern  City,  including  the  buildings  of* 

be  seen  by  the  light  of  torches  some  specimens  of  an-  the  dark  and  of  the  middle  ages.  -    • 

dent  painting.  One  foot  of  the  colossal  statue  in  bronze. 

of  Cams  Cestius  is  now  in  the  Museum  of  the  Capitol,        The  streets  of  Rome  are  in  general  narrow,  gloomy,  Modem 
and  is  all  that  remains  of  it.  The  mausoleum  of  Angus*,  irregular,  and  dirty,  being  narrower  than- those  of  Rome, 
tut,  erected  on  the  banks  of  the  Tiber,  was  encircled  London,  and  wider  than  those  of  Paris.    They  have 
with  three  ranges  of  vaults.    The  remains  of  it  opnsist  seldom  any  foot  pavement.    They  are  often  very  long  Street*, 
of  small  sepulchral  cells,  communicating  with  each  and   strait,  and  sometimes  terminating  in  a  church, 
other.    In  one  of  them,  said  to  have  contained  the  a  fountain,  or  an  obelisk.       Three  of  the  present- 
ashes  of  Augustus,  was  a  heap* of  charcoal.  streets  diverge  .from  the  Piazza  del  Popolo,  near  the 
.  About  two  milea  from  Rome,  on  the  Via  Nomentina,  Pantheon  Gate,  via.  tbe:Corso,  the  Strada  del  Barbcri- 
n  the  mausoleum  of  Santa.  Constantia,  the  daughter  of .  no,  and  the  Strada  de  Ripetta.    The  Corso,  so  called 
Constantine  the  Great,  which  was  converted  into  a  from  being  the.  race  course,  was  anciently  the  Via  La- 
church.    In  the  inside  there  is  a  double  range  of  gra-  ta,  extends  a  mile  in  length,  in  a  direct  line  from  the 
nite  columns.    The  sarcopbs^us,  now  in  the  Vatican,  above  piazsaj  to  the  base  of  the  Capitolme  hill,  but 
is  of  porphyry.     Thia  buildiog  has  been  called  the  though  it  is  lined  with  churches,  and  palaces,  and 
Temple  of  Bacchus.  At  the  same  distance  from:  Rome,  handsome  edifices,  its  general  effect  is  far  from;good. 
beyond  the  Porta  Maggiore,  on  the  ViaLabicana,  ia  Among  the  other  good  streets  are  the  Strada  Ottilia, 
the  tomb  of  tinV empress  Helena,  the  mother  of  Con*,  the  Strada  della  Langara,  the  Strada  Felice,  the  Strada* 
fttantme.    A  part  only  of  its  immense  ruined  circle  Maggiore,  and  the  Strada  Pia. 

now  remains.     It  .contains  a  small  neglected  church.        The  houses  of  Rome  are  partly  of  atone  and  partly 
The  immense  porphyry  sarcophagus  which  it  enclos-  of  brick,  and  are  frequently  plastered  or  stuccoed  as  at 
ed,  is  placed  in  tne  Vatican.    From  this  church  the  Vienna.     Marble  is  not  common. 
»  catacombs  may  be  entered,  which  extend  miles  under.  -  Eustace  informs  us  that  modern  Rome  contains  46 
ground.    At  the  church  of  St.  Sebastian,  they,  have  squares,  5  monumental  pillars,  10  obelisks,  13  faun- 
been  explored  for  fifteen  miles.    These  excavations  tarns,  22  mausoleums,  150  palaces,  and  346  churches, 
seem  to  have  been  gradually  formed  by  the  digging  out  •  The  area  in  front  of  St.  Peter's  may  be  ranked  ~ 
of  puzaolano.  The  cavities  for  the  dead' are  hollowed  out  among  the  squares  of  Rome. .  It  is  large,  and  of  an  Square*.  . 
horizontally  in  the  soft  puszolano  rock,  three  or  four  oval  shape,  encircled  with  a  fine  colonnade  by  Berni- 
tiets,  one  above  another.  All  of  them  are  empty,  and  al-  ni.    In  \he  .middle  stand  two  elegant  fountains,  and* 
most  all  seem  (ram  their  sise  to  be  for  children,  the  Egyptian  obelisk  already  described.    The  Piaaaa 
Hence  it  is  probable  that  they  were  places  of  burial  for  Navona,  on  the  side  of  the  Circus  Agonalis,  ia  adorned 
psgan  children.  *  by  the  handsome  church  of  St.  Agnes,  and  many  ele- 
>f     On  the  Via  Appia,  there  are  still  some  interesting  gant  houses.  It  is  of  an  oblong  shape,*and  its.  principal 
antiquities  to  be  described.  The  fountain  of  the  nymph  ornament  k  the  fountain  in  its  centre,  erected  by  Ber- 
Egeria  lies  in  a  little  green  valley,  about  a  mile  from  nini.     It  consists  of  a  circular  basin,  73  feet  in  dia- 
Rome.  The  grotto  is  excavated  on  the  steep  side  of  the  meter,  containing  a  mass  of  artificial  rock,  to  which,  are 
b«ik,  in  a  long  and  deep  recess,  with  a  vaulted  roof,  chained  four  river  gods,    and  which   supports    the 
atid  niches  at  4he  side  for  statues.    At  the  top  is  the  Egyptian  obelisk  brought  from  the  circus  of  Caracalla. 
reclining  marble  statue  of  a  river  god,  from  which  Each  of  these  gods  sends  out  his  own  stream,  which, 
flows  the  most  delicious  water.     The  capillaire  plant  after  falling  down. the  rock,  loses  itself  in  the  ocean  of 
overhangs  the  sides  of  the  grotto.  On  the  hill  above  is  the  basin.     In  a  cavern  in  the  rock  is  a  lion  and  a 
a  temple  of  brick,  with  a  portico  of  four  marble  co-  hone.  •  The  fountain  is  contrived  so  aa  to  overflow  an* 
rinthiaik  columns  of  white  marble,  which  was  supposed  finally.    The  Piasaa  d'Espagna,  so  called  from  its  con- 
to  have  been  the  temple  of  the  Moses;  but  a  votive  taining  the  palace  of  the  embassy,  is  adorned  with 
altar  having  been  dug  up,  containing  the  name  of  a  a  fountain,  and  several  handsome  buildings,,  but  chiefly 
priest  of  Bacchus,  it  is  now  believed  to  have  been  the  by  the  noble  flight  of  msrble  steps  that  lead  from 
temple  of  Bacchus.      In  redesoending  the  hill,  there  is  it  to  the  obelisk,  church,  and  square  of  Della  Trinita 
seen  in  a  green  valley  a  neat  little  brick  building,  de-  di  Monti,  which  extends  along  the  brow  of  the  Pincian 
corated  with  Corinthian  pilasters  of  red  and  yellow  hill,  and  commands  a  fine  view  of  Rome,  Monte  Mario, 
brick,  which  has  been  called  the  temple  of  Rediculus,  and  the  Janiculum.    The  Piaasa  of  Monte.  Citorio* 
who  persuaded  Hannibal  to  retreat  from  Rome.           «  which  is  very  beautiful,  is  ornamented  with  the  Curia 
On  the  Via  Latina,  the  road  to  Frascati,  on  an  emi-  Innocenaiana,  or  palace  erected  by  Innocent  XII.  for 
neace  to  the  right,  stands  a  brick  building,  adorned  courts  of  justice.     The  Piazxa  de  Campo  Maraio  is 
with  brick  pilasters,  supposed  to  have  been  the  sedtco-  small,  and  is  to  a  great  degree  covered  with  buildings, 
la  of  Fortune  Muliebris,  erected  in  commemoration  of  The  Piaasa  de  Monte  Cavallo,  which  stands  on.  the 
the  patriotism  of  Veturia  and  Voiumnia.      It  probably  Quirinal  hill,  is  one  of  the  finest  in  Rome,  and  contains 
therefore  stands  on  the  spot  occupied  by  CoriolanuVs  the  two  marble  horses  already  mentioned.    We  have 
camp.    This  temple  resembles  that  of  Kcdiculus.    It  already  spoken  of  the  Roman  Forum,  and  of  the  small 
has  several  small  windows  in  the  upper  apartment.    It  square  of  the  Intermontimn.   The  principal  obelisks  of  Obeli. ks. 
commands  a  fine  view  of  the  broken  sureties  of  the  Rome,  aa  objects  of  antiquity,  have'  already  been  no- 
Claudian  and  Martian  aqueducts.  ticed.  ... 

On  the  right  of  this  stands  the  ruins  of  Roma  Vec-        Among  the  fountains  of  modern  Rome  which  are  Fountains. 

chia,  which  consist  of  numerous  ruined  brick  buildings,  particularly  admired  by  strangers,  are  the  Fontana 
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Felice,  the  Fontisna  Paoiiru,  and  the  Fontana  di  Trevi/ 
The  Footers*  Felice,  in  the  Piazza  del  Termini,  en  the 
Vimintl  hill,  it  supplied  by  the  A  qua  Claudia.  It  dis- 
charges itself  through  a  rock  under  an  Ionic  arcade  of 
white  stone,  cased  with  marble.  Among  its  gigantic 
statues  are  Moses  striking  the  rock,  Aaron  conducting 
the  Israelites,  Gideon  leading  his  soldiers  to  the  tor- 
rent, and  below  are  four  lions,  two  of  marble,  and  two 
of  basalt    This  fountain  was  restored  by  Sextus  V* 

The  Fontana  Paolina,  situated  in  a  deep  evergreen 
shade,  stands  on  the  brow  of  the  Jantculum.  It  con- 
sists of  an  arcade,  supported  by  she  pillars  of  granite. 
Here  torrents  from  the  summit  of  the  hill  rush  through 
the  three  principal  arches  into  an  immense  marble  ba- 
sin, whose  surface  is  agitated  like  the  waves  of  a  lake 
by  their  concussion.  The  waters  then  roll  down  the 
sides  of  the  mountain,  turn  several  mills  as  they  de- 
scend, and  supply  numerous  reservoirs  below.  The 
lofty  situation  of  the  fountain  commands  one  of  the 
finest  views  of  Rome,  and  the  plain  of  the  Campegna, 
bounded  only  by  the  ridge  of  the  Appennines.  "  The 
trees,"  says  Eustace,  "  that  line  its  sides  and  wave  to 
the  eye,  through  its  arches,  shed  an  unusual  beauty 
around  it;  and  the  immense  bason  which  it  reple- 
nishes, gives  it  the  appearance,  not  of  the  contrivance 
of  human  ingenuity,  but  almost  the  creation  of  en- 
chantment." 

Fountain  of     The  fountain  of  Trevi,  in  the  Piasaa  di  Trevi,  is  the 

Trevi.  finest  in  Rome,  and  probably  the  most  magnificent  in 
the  world.  On  a  huge  rough  and  broken  rock,  rises  a 
palace  adorned  with  Corinthian  pilasters,  and  support- 
ed in  the  centre  by  vast  Corinthian  pillars.  It  is 
ornamented  with  statues.  In  the  middle  of  the  edi- 
fice, between  the  columns,  under  a  rich  arch,  stands 
Neptune  in  his  car,  in  a  majestic  attitude.  Two  sea 
horses,  led  by  two  tritons,  drag  his  chariot,  and 
"  emerging  from  the  caverns  of  the  rock,  shake  the 
trees  from  their  roots,  while  the  obedient  waves 
burst  forth  in  torrents  on  all  sides,  roar  down  the  -clefta 
of  the  crag,  and  form  a  sea  around  its  base."  The  ba- 
sin is  of  white  marble,  and  the  enclosure  around  it  is 
flagged  and  lined  with  the  same  stone.  A  flight  of 
white  marble  steps  leads  down  to  the  basin. 

Churches.  Rome  is  superior  to  all  the  other  cities  of  Europe  in 
the  number  and  splendour  of  its  churches.  The  church 

St.  Peter's,  of  gt  petier  ^  j^g.  Deen  one  0f  ^e  wonc|ers  of  the  mo- 
dern world.  When  the  spectator  approaches  the  en- 
trance of  the  square  in  front  of  St.  Peter's,  he  sees 
four  ranges  of  lofty  pillars,  retiring  in  a  bold  semicir- 
cle to  the  right  and  left,  containing  the  obelisk 
already  noticed.  Before  him  he  perceives  the  stu- 
pendous front  of  St  Peter's,  towering  to  the  height 
of  180  feet,  and  raised  on  three  successive  flights  of 
marble  steps,  extending  400  feet  in  length.  Far  be- 
hind and  above  this,  rises  the  dome  of  St  Peter's,  to 
the  height  of  400  feet.  The  plan  and  the  external 
architecture  of  St  Peter's  have  already  been  represent- 
ed in  Plate  CLXXIV,  of  Civil  Architecture,  in 
contrast  with  our  own  national  cathedral  of  St  Paul's. 
The  interior  of  St.  Peter's  corresponds  with  the 
grandeur  of  the  exterior.  Five  lofty  portals  open  into 
the  portico,  (a  gallery  equal  to  the  most  spacious  ca- 
thedral) 400  feet  by  seventy  high  and  fifty  broad, 
paved  with  variegated  marble,  covered  with  a  gilt  vault, 
adorned  with  pillars,  mosaics,  and  terminated  at  each 
end  by  an  equestrian  statue,—- one  of  Constantine,  and 
the  other  of  Charlemagne.  A  fountain  at  each  end  re- 
freshes the  air.  .  Opposite  the  five  portals,  are  the  five 
doors  of  the  church.  The  middle  one  haa  folding  doors 


of  bronze,  and  three  have  pillars  of  the  finest  wsrbk  laj 
On  entering  it,  there  is  seen  the  most  extensive  hill  Wy 
ever  built,  paved  with  variegated  marble,  and  roofed^  u 
wkh  a  gilded  vault.  The  view  from  the  foot  of  the 
altar,  in  the  centre  of  the  church,  is  truly  magnificent 
Four  superb  vistas  appear  around  you,  and  the  dame  ] 
rises  above  like  the  firmament,  to  the  height  of 
four  hundred  feet,  covered  with  mosaics  of  religiaos 
history,  and  crowned  with  the  throne  of  the  Eteratl. 
Around  the  dome  rise  four  other  cupolas  of  inferior 
magnitude,  and  six  more  cover  the  different  dimooe 
of  the  aisles,  and  other  six  as  many  chapels  or  church. 
es.  All  these  cupolas  are  lined  with  beautiful  sBonics, 
and  the  aisles  and  altars  are  .variegated  with  every  spe. 
cies  of  ornament,  and  with  the  finest  sculptured  noso- 
ments.  The  high  altar  which  stands  under  the  dome- 
is  a  most  striking  object  At  its  corners,  there  His 
from  four  ivory  pedestals,  four  twisted  pillars  fifty  feet 
high,  supporting  an  entablature,  and  bearing  a  canopy 
rising  to  the*  height  of  1S£  feet  from  the  MveneoL 
All  this,  excepting  the  pedestals,  is  of  Corinthian  fam, 
and  is  the  most  lofty  or  massive  work  of  that  or  of  soy 
othermetalinthe  world.  Thisbraaen  edifice  issodispoied 
as  not  to  obstruct  the  view  of  the  cathedra  or  chair  of  St 
Peter,  which  terminates  the  church.  Thisisalsoofbronse, 
and  consists  of  a  group  of  gigantic  stataes  of  the  fear 
doctors  of  the  Greek  and  Latin  churches,  support**, 
the  patriarchal  chair  of  St  Peter.  .The  chair » * 
throne  elevated  seventy-five  feet  above  the  pavement; 
and  a  circular  window,  tinged  with  yellow,  throat 
from  above  a  mild  radiance  around  it 

At  the  west  end  of  the  high  altar  of  St  Peter's  is  the  Tin 
descent  by  a  double  flight  of  marble  steps,  to  the  tomb  Af 
or  confession  of  St  Peter.  These  steps  lead  to  an  area 
before  two  brass  folding  doors,  which  conduct  into  a  vault 
whose  grated  floor  is  right  above  the  tomb.  r  The  rails 
that  surround  this  space  above,  are  adorned  who  lit 
bronze  cornucopias,  which  support  •  as  many  silver 
lamps,  that  burn  constantly  in  honour  of  the  apostle. 
The  stair  case,  the  pavement  of  the  area,  and  the  wills 
around,  are  lined  with  alabaster,  lapis  lazuli,  verdeto* 
tico,  &c. 

The  Sacre  Grotte,  which  is  on  a  level  with  the  abotik* 
pavement,  has  its  regular  entrance  beneath  one  of  theG**! 
great  pillars  that  support  the  dome.  This  grotto,  as- 
sisting of  several  long  winding  galleries,  stretching 
under  the  first  building  in  various  directions,  is  the  re- 
mains of  the  ancient  church  built  by  Constantine.  The 
beautiful  passage  in  which  Mr.  Eustace  describes  tis 
feelings  in  traversing  this  grotto,  deserves  to  be  read  by 
every  Christian.  "  I  may  be  pardoned,  says  he,  when 
I  acknowledge  that  I  felt  myself  penetrated  win  holy 
terror,  while  conducted  by  a  priest  in  his  surplice, 
with  a  lighted  torch  in  his  hand,  I  ranged  through 
these  dormitories  of  the  dead,  lined  with  the  urns  of 
emperors  and  pontiffs,  and  almost  paved  with  the  re- 
mains of  saints  and  martyrs.  The  intrepid  Otbo,  the 
turbulent  Alexander,  and  the  polished  Christina,  lit 
mouldering  near  the  hallowed  ashes  of  the  apostle) 
Peter  and  Paul,  and  the  holy  ponttfs  Lirrasv  Sylvester* 
and  Adrian.  Thejow  vault  closes  over  their  porphyry 
tombs,  and  silence  and  darkness  brood  uninterrupted 
around  them.  They  were  increased  as  I  approached  the 
monumentof  the  apostles  themselves.  Others  may  behoW 
the  mausoleum  of  an  emperor  or  consul,  a  poet  or  an  ore* 
tor,  with  enthusiasm ;  for  my  part,  I  contemplate  the 
reputation  of  these  Christian  heroes  with  hearfrfcK 
veneration.  What  if  a  bold  achievement,  a  useful  ft> 
vention,  a  well.fought  battle,  or  a  welUtold  tab,  «■ 
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n    entitle  •  man  to  die  admiration  of  posterity,  and  shed 
m  a  blaze  of  glory  over  bis  remains,— surely  the  courage, 
the  constancy!  the  cruel  sufferings,  the  triumphant 
death  of  these  holy  champions,  must  excite  onr  admi- 
ration and  our  gatitude,  ennoble  the  spot  where  their 
reJicrrepose,  and  sanctify  the  very  dust  that  imbibed 
their  saered  blood*    They  enlightened  the  world  by 
their  doctrine,  they  reformed  it  by  their  example,  they 
devoted  their  lives  to  the  propagation  of  truth,  and 
they  sealed  their  testimony  with  their  blood.  They  are 
therefore  the  patriots  of  the  world  at  large,  the  com- 
mon benefactors   of    mankind;    and,    in  the  truest 
and  noblest  sense,  heroes  and  conquerors." 

The  vestry  or  sacristy  of  St  Peter's  is-  a  splendid 
buildings  connected  with  the  church  by  a  long  gallery, 
and  ornamented  with  mosaics,  statues,  and  paintings. 
It  is  indeed  a  large  church,  covered  with  a  dome,  and 
surrounded  with  chapels. 

The  dome  of  St.  Peter's  is  ascended  by  a  well-light- 
ed and  broad  paved  staircase  or  road,  o£  such  gentle 
acclivity,  that  there  is  a  continual  passage  of  horses  and 
mules  upon  it,  whicfr  go  up  laden  with  stones  and 
lime.  Crowds  of  workmen  are  seen  passing  and  re- 
passing, and  the  whole  has  more  the  appearance  of  a 
town  than  of  a  single  building,  from  the  small  houses 
and  ranges  of  workshops  necessary  for  the  constant 
repairs  of  the  church.  The  traveller  can  now  examine 
closely  the  construction  of  the  dome,  the  vast  square 
platform  on  which  it  rests,  the  lofty  colonnade  that 
rises  on  that  platform,  and  the  double  dome  of  solid 
stone  of  such  prodigious  magnitude ;  and  the  lantern 
which,  like  a  little  temple,  stands  on  its  summit 
l  The  church  of  St.  Clement  is  the  most  ancient 
church  in  Rome,  having  been  built  on  the  site  of  the 
house  of  the  bishop  of  that  name.  A  plan  of  it  is  given 
by  Eustace*;  and  it  is  deemed  one  of  the  best  models 
of  the  original  form  of  Christian  churches. 

The  church  of  S.  Pietro  in  Vincoli,  built  about  420, 
is  a  noble  hall,  supported  by  twenty  Doric  pillars  of 
Parian  marble,  open  on  all  sides.  Among  its  monu- 
ments, in  a  sarcophagus  of  black  marble,  of  exquisite 
form  ;  and  the  tomb  of  Julius  II.  distinguished  by  the 
celebrated  and  wonderful  statue  of  Moses  by  Michael 
Angelo. 

The  church  of  St  Martin  and  St.  Sylvester  is  formed 
out  of  the  ruins  of  the  neighbouring  baths  of  Titus.  It 
is  one  of  the  most  beautiful  buildings  in  Rome.  It  is 
supported  by  Corinthian  columns  of  the  finest  marble, 
and  the  aisles  are  adorned  by  the  paintings  of  the  two 
Poussins. 

The  church  of  St.  Andrea  on  Monte  Cavallo  by 
Bernini,  though  very  small;  is  highly  finished  and  very 
beautiful,  both  for  its  form  and  the  marbles  that  line 
its  oval  exterior. 

That  of  St  CeciHa  in  Trastevere  is  remarkable  for  its 
great  antiquity  and  magnificence.  Over  the  tomb  of 
St.  Cecilia  is  a  fine  statue  by  Stefano  Moderno,  of  the 
saint,  representing  the  exact  attitude  and  drapery  in 
which  the  body  was  discovered  in  the  tomb  in  821.  It 
U  deemed  very  beautiful. 

The  church  of  St.  Pietro  in  Monterio  on  Monte  Ja- 
niculum,  enjoys  the  finest  view  of  the  ancient  and  mo- 
dern city.  '  The  church  is  not  handsome,  but  it  was 
once  celebrated  for  its  sculpture  and  paintings,  among 
which  waa  the  Transfiguration  by  Raphael.  It  was 
said  to  have  been  in  a  bad  light  here,  though  Raphael 
painted  it  for  this  very  position.  In  the  middle  of  the 
little  square  of  the  convent  belonging  to  this  church,  is 
a  round  chapel  in  the  form  of  an  ancjent  temple,  sup- 


ported  by  sixteen  pillars,  and  terminated  by  a  dome.     Borne. 
It  was  designed  by  Bramanti,  and  is.  much  esteemed.  W*f-w 
Raphael  has  introduced  it  into  his  cartoon  of  Paul 
preaching  at  Athens. 

The  church  of  Santa  Maria  in  Trastevere  is  a  bold 
and  majestic  building,  distinguished  by  its  simplicity. 
The  vault  and  chapel  are  adorned  with  fine  paintings 
by  Domentchino. 

The  church  of  S.  Grisagono  is  remarkable  for  its  nu- 
merous columns  of  granite,  porphyry,  and  alabaster, 
which  support  its  nave  and  choir ;  and  that  of  S.  Gio- 
vanni Paoli  is  still  more  splendidly  adorned  with  pillars 
and  ancient  ornaments. 

The  church  of  St  Gregorio  Magno  is  celebrated  by 
the  rival  productions  of  Guido  and  Domenichino  on 
the  walls  of  its  chapel. 

The  church  of  San  Onofrio  is  celebrated  for  contain- 
ing the  remains  of  Tasso,  which  lay  for  many  years 
without  a  monument  or  even  an  inscription.  At  last 
this  piece  of  justice  was  done  to  his  memory  by  the 
cardinal  Bevilacqua. 

The  church  of  St.  Sebastiano  has  a  handsome  por- 
tico and  several  good  paintings,  but  it  it  best  known  as 
the  principal  entrance  into  the  catacombs  in  its  vi- 
cinity. 

The  church  of  Madonna  del  Sole  is  the  ancient  tern- 

§1e  of  Vesta,  stripped  of  its  entablature,  curtailed  and 
isfigured.    The  cella  and  pillars  of  white  marble  re- 
main. 

The  church  of  Santa  Maria  Egizeaca  is  the  temple 
of  Fortuna  Virilis,  and  that  of  Miranda  stands  on  the 
ruins  of  the  temple  of  Antoninus  and  Faustina.  The 
church  of  Ara  Cceli,  which  crowns  the  summit  of  the 
Capitoline,  is  supposed  to  occupy  the  site  of  the  tem- 
ple of  Jupiter  Capitolinus.  It  is  adorned  within  with 
twenty-two  ancient  columns;  and  on  the  outside  with 
a  flight  of  124-  steps  of  Grecian  marble,  said  to  have 
formed  the  ascent  to  the  temple  of  Romulus  Quirinus. 

The  seven  great  churches  or  patriarchal  Basilic*,  Seven  Basi. 
are  the  cathedrals  of  the  sovereign  pontiff,  in  which  he  &«• 
occasionally  officiates,  reserving  the  high  altar  entirely 
to  himself;  and  they  possess  the  privilege  of  granting 
6000  years  indulgence  to  the  penitent  who  shall  visit 
them  in  one  day.  These  seven  churches  are  St.  Peter's, 
St  John  Lateran,  Santa  Maria  Maggiore,  St  Paul  with- 
out the  walls,  Santa  Croce,  St  Lorenzo,  and  St.  Sebastian. 

The  church  of  St.  John  Lateran,  founded  by  Con-  8t  John 
stantine,  is  tbe  regular  cathedral  of  the  bishop  of  lateran. 
'Rome,  and  assumes  the  title  of  the  parent  and  mother 
of  all  churches.     The  principal  portico,  which  is  of  the 
composite  order,  consists  of  four  lofty  columns  and  six 
pilasters.    The  decorations  of  the  church  are  rich  in  . 
the  extreme.     It  was  anciently  supported  by  more 
than  300  antique  pillars,  but  the  architect  walled  them 
up  in  the  buttresses.     In  a  semicircular  gallery,  there 
is  sn  altar  decorated  with  four  ancient  columns  of  gilt ' 
bronze,  which  are  unique;   and  are  said  to  be  the 
identical  columns  made  by  Augustus  out  of  the  rostra 
of  the  ships  taken  in  the  battle  of  Actium,  and  dedi- 
cated by  Domitian  on  the  Capitol.   The  Corsini  chapel  Contni 
in  this  church,  in  the  form  of  a  Greek  cross,  is  reckon-  chapeL 
ed  one  of  the  most  perfect  buildings  of  the  kind.    The 
ancient    marbles   which .  line  its  walls,  the  columns 
which  sustain  its  rich  frieze  of  sculptured  bronze,  its 
gilt  dome,  the  polished  marbles  of  its  pavement,  and 
the  magnificent  tombs  of  its  popes  are  said  to  surpass 
conception.     The  tombs,  with  the  statues,  are  much 
admired,  particularly  that  of  Clement  XII.  who  was 
entombed  in  a  large  and  finely  shaped  antique  sarco- 
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phagus  of  porphyry,  originally  found  in  the  portico  of  ital,  and  which  is  considered  as  the  very  column  which  lJ 

the  Pantheon,  Pliny  mentions  as  having  been  that  marked  by  two  ^ 

The  Basilica  Liberiana,  or  church  of  Santa  Maria  Spartan  architects,  Battroccus  and  Saurua,    It  muit, 

Maggiore,  stands  on  the  highest  of  the  two  summits  of  therefore,  have  been  brought  here  from  the  temple  of 

theEsquiline  hill,  in  the  midst  of  two  great  squares*,  Jove  in  the  portico  of  Octavia.    The  frog  is  scnlptor- 

which  terminate  two  streeta-nearly  two  miles  long.    It  ed  in  the  eye  of  one  volute  in  place  of  the  rose,  and  on 

is  supposed  to  occupy  the  site  of  the  ancient,  temple  the  other  the  lizard,  in  its  own  natural  posture,  encircle* 

and  grove  of  Juno  Lucina.    The  principal  front  con*  the  rose, 

sists  of  a  double  colonnade ;  the  lower  Ionic,  the  upper  The  three  pontifical  palaces  in  Borne  are  the  Letewn,  p^ 

Corinthian  ;  and  before  it  is  a  Corinthian  pillar,  sup-  the  Quirinal,  and  the  Vatican.  The  Lateran  is  a  palace  pin 

porting  a  brazen  image  of  the  blessed  virgin.    On  en-  of  great  extent,  adjoining  the  church  of  the  same  name, 

tering  the  church,  there  appear  two  magnificent  co»  and  apart  of  which  is  reserved  for  the  pontiff,  when  he 

lonnades  lining  the  nave,  and  separating  it  from  the  performs  service  in  the  church..  The  main  body  of  the  to 

aisles.     They  are  each  supported  by  more  than  twenty  building  was  turned  into  an  hospital  for  the  reception1** 

pillars.     The  Ionic  pillars  are  thirty  feet  high,  and  the  of  260  orphans  by  Innocent  XI. 

length  of  the  colonnade  250.   The  altar  is  overshadow*  The  Quirinal  palace  on  Monte  Cavallo  is  the  summer  Qii 

ed  by  a  large  canopy -of  bronze,  sustained  by  four  residence  of  the  Pope.    It  has  two  long,  plain,  and  no*  !*■ 


lofty  Corinthian  columns  of  porphyry.  One  of  the 
chapels  was  built  by  Sex t us  Quintus,  and  contains  his 
tomb.  A  chapel  on  the  opposite  side,  belonging  to 
the  Borghese  family,  surpasses  it  in  decorations.  In 
the  latter,  bronze,  marble,  lapis  lazuli,  jasper,  and* the 
more  precious  stones,  cover  the  walls  with  a  blaze  of 
ornament. 
St.  Paul.  The  Basilica  of  St  Paul,  without  the  walls,  at 

some  distance  from  the  Porta  Ostiensi?,  is  one  of  the 
'  grandest  temples  erected  by  Constantine  on  the  spot 
of  the  apostle's  martyrdom.  This  church  is  said  by 
Procopius  to  have  been  held  in  such  veneration,  that 
Theoaosius  and  Honerius  built  a  portico  from  the  gate 
to  the  Basilica,  a  distance  of  nearly  a  mile.  This  por- 
tico, which  seems  to  have  equalled  the  greatest  works 
of  the  ancient  Romans,  was  supported  by  marble  pil- 
lars, and  covered  with  gilt  copper,  but  not  a  trace  of  it 
now  remains.  The  interior  of  the  church  is  of  ancient 
brick.  The  portico  is  supported  by  twelve  pillars ; 
the  principal  doors  of  bronze,  and  the  nave  and  double 
aisles  are  supported  by  about  80  Corinthian  columns 
in  double  rows,  24>  of  which  are  of  Pavonazzo  marble ; 


adorned  fronts.  The  court  within  is  about  350  feet 
long  and  about  <)00  wide ;  a  broad  and  lofty-portico 
runs  along  it  on  every  side  and  terminates  in  a  mad 
staircase  leading  to  the  papal  apartments,  chapel  &c 
Theadjoining  gardens  are  spacious,  and  aje  ornamented 
with  rivers,  natural  and  artificial  brooks,  an4  by  iu- 
tues,  urns,  and  other  objects  of  antiquity.  We  have  a)* 
ready  mentioned  the  obelisk  of  the  colossal  horses.  The 
principal  .paintings  here  areGuercini's  Madness  of  Siiif; 
Caravaggio's  Christ  and  the  Doctors;  the  original  sketch 
of  the  Transfiguration ;  Domenichino's  Ecce  Homo;  Bar- 
tolomew's  St  Peter  and  St.  Paul,  and  some  paintings  by 
Carlo  Maratti.  There  is  here  a  email  chapel  painted 
by  Ouido. 

The  Vatican  hill  gives  its  name  to  the  p*v« 
lace  and  church  which  stand  upon  its  declivity.  The  ** 
Vatican  was  erected  by  different  architects,  and  is 
more  an  assemblage  of  palaces  than  a  regular  pa- 
lace. It  covers  a  space  of  1200  feet  in  length  and 
1000  in  breadth.  The  number  of  its  apartments  if 
reckoned  to  be  10,000,  and  its  halls  and  palace! 
are  on  a  scale  of  grandeur  truly  Roman.  The  grand 
entrance  is  from  the  portico  of  St.  Peter's  by  the 
Scala  Regie,  the  most  superb  staircase  in  the  world, 
composed  of  four  flights  of  marble  steps  with  a  double 


the  walls  and  arches  rest  upon  1 2  other  columns,  and 
30  more  decorate  the  apostle's  tomb..  These  pillars  are 
in  general  porphyry,  and  the  4  that  support  the  cen* 

tral  arches  are  of  vast  magnitude.  The  church  is  300  row  of  marble  Ionic  pillars.  This  leads  to  the  Ssla 
feet  long  and  150  broad,  and  it  exhibits  the  finest  col-  Regia,  a  hall  of  great  length  and  height,  communicat- 
lection  of  pillars  now  known.  ing  by  six  folding  doors  with -as  many  other  apart- 

gantaCroce.  The  church  of  Santa  Croce  in  Gierusalemmo  stands  ments.  At  one  end  of  the  Sale  Regia  is  the  Capalla 
in  a  solitary  situation  on  the  Esquilioe  hill,  close  by  the  Paojina,  the  altar  of  which  is  supported  by  porphyry 
walls  of  Rome,  and  near  the  Claudian  aqueduct.  It 
was  erected  by  Santa  Helena,  the  mother  of  Constan- 
tine on  the  ruins  of  a  temple  of  Venus  and  Cupid.  It 
derives  its  name  from  some  pieces  of  the  holy  cross, 
arid  a  quantity  of  earth  taken  from  Mount  Calvary  and 
deposited  in  it  by  its  founder.  It  is  remarkable  only 
for  its  antique  shape,  and  the  eight  magnificent  ancient 
columns  of  oriental  granite  that  support  its  nave ;  two 


pillars,  and  bears  a  tabernacle  of  rock  crystal.  On  the 
other  end  of  the  hill  on  the  left  is  the  Sistine  chapel, 
containing  on  its  walls  and  vaulted  ceilings  the  fresco 
paintings  of  Michael  ,Angelo  and  his  pupils,  which  are 
its  only  ornaments.  The  Last  Judgment  of  Michael 
Angelo  occupies  one  end  entirely.  Opposite  to  (be 
Sistine  chapel  a  folding  door  leads  into  the  SalaDucale, 
a  very  large  hall.     Hence  the  visitor  passes  into  the 


m  of  these,  which  support  the  canopy  of  the  altar  axe  of    Loggio  de  Raffaelli,  a  series  of  open  galleries  in  three 


stories,  lining  the  three  sides  of  the  court  of  St.  Dmbis- 
These  galleries  were  either  painted  by  Raphael 


us. 


or  by  his  scholars*  The  first  gallery  in  the  middle 
story  is  the  only  one  executed  by  Raphael  or  retouch* 
ed  or  corrected  by  him.  The  thirteen  arcades  that 
form  this  wing  or  the  gallery  contain  representation* 


the  Peacock's  eye  marble*  Beneath  the  altar  is  the 
beautiful  bagnaruola,  a  bath  of  some  ancient  Roman, 
formed  out  of  one  block  of  basalt.  Its  front,,  which  is 
modern,  is  of  rich  materials,  but  indifferent  architecture. 
Lorenzo.      The  church  of  St.  Lorenzo  was  built  by  Constantine 

on  the  Via  Tiburtina,  about  a  mile  from  the  Porta  San    .  w  ,_  .._   „  _ .  . 

Lorenzo,  and  over  the  tomb  of  the  martyr  of  that  of  the  history  of  the  Old  and  part  of  the  New  Tests- 
name.  It  is  distinguished  by  ten  magnificent  columns  tnent.  The  first  compartment  represents  God  with 
of  pavonazzetta  marble  buried  nearly  to  the  top  of  their  arms  and  feet  expanded  darting  into  chaos,  reducing 
shafts  below  the  pavement  of  the  old  church.  On  the  its  distracted  elements  into  order  by  the  word  of  his 
right  hand  side,  in  walking  up  the  nave,  is  the  Ionic  command.  This  representation  is  said  to  have  tsum* 
column  having  a  frog  and  lizard  sculptured  on.  its  cap?    ished  Michael  Angelo/   From  one  of  the  galleriei  t 
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door  opens  into  the  Caraere  de  Rafiaello,  which  are  a  of  animals.   At  one  end  this  hall  opens  into  the  gallery     Rome.. 

range  of  unfurnished  halls,  the  walls  being  covered  of  Statues,  containing  on  each  side  exquisite  statues  of  V  j    W 

with  figures.  Greek  and  Roman  sculpture,  and  terminated  by  three    ~  T 

Two  anticbambers,  adorned  with  the  paintings  of  apartments  -called  the  Stanze  delle  JBusU.  The  busts 
great.masters,  lead  to  the  first  hall,  called  the  Hall  of  rest  on  tables  or  stands  of  ancient  workmanship,  and 
Constantine,  because  it  is  adorned  with  the  achievements  commonly  of  the  most  curious  and  beautiful  marble. 
of  that  emperor.  The  second  chamber  contains  the  At  the  opposite  end  of  the  gallery  is  an  apartment  call- 
fctory  of  Heliodorus  from  the  Maccabees,  the  interview  ed  //  Cabinet  to,  adorned  by  the  united  arts  of  painting, 
of  Pope  Leo  and  Attila,  the  miracle  of  Bolsena,  and  sculpture,  and  architecture.  Its  roof  is  supported  by 
the  fine  picture  of  the  liberation  of  St.  Peter  from  pri.  eight  columns  of  alabaster.  The  place  shines  with  an* 
ton,  The  third  chamber;  contains  the  School  of  the  cient  mirrors,  and  its  roof  is  adorned  with  the  events 
Philosophers,  the  Debate  on  the  Sacrament,  the  Judg-  of  history  and  mythology.  This  cabinet  communicatee 
tnent  of  Solomon,  and  Parnassus  with  its  groves  of  bays,  by  an  open  gallery  with  the  S:anee  delle  Buste  on  one 
Apollo,  the  Muses,  and  the  poets  whom  they  inspir-  side,  and  the  hall  of  animals  on  the  ether.  Through  a 
ed.  The  fourth  chamber  contains  the  Burning  of  the  noble  pillared  vestibule  we  now  enter  the  temple  of  the 
Borgo  San  Andre,,  the  Victory  of  Pope  Leo  over  the  Muses,  an  octagon  supported  by  sixteen  pillars  of  Car- 
Saracens  at  Oatia,  and  the  Coronation  of  Charlemagne,  rara  marble  with  ancient  capitols,and  paved  with  ancient 
These  paintings  are  the  work  of  Raphael.  mosaics.    Next  to  the  temple  of  the  Muses  is  the  Sale 

From  these  state  apartments  of  ine  Vatican,  we  pass  Rotonda,  a  lofty  dome,  supported  by  ten  columns  of 
to  the  Bel  v  id  ere,  so  called  from  its  elevation  and  prospect,  Carrara  marble,  paved  with  the  largest  mosaics  yet 
and,  advancing  along  on  extensive  gallery,  we  reach  an  found.  In  the  middleis  a  vase  of  porphyry,  fifty  feet  in 
iron  door,  which  conducts  us  into  the  library  of  the  Va-  circumference,  or  forty-two,  according  to  a  later  author. 
tican.  The  books  are  all  kept  in  cases,  and  are  not  This  hall  is  appropriated  to  colossal  statues,  among  which 
seen.  Their  number,  Eustace  says,  has  been  estimated  are  Ceres,  Juno,  Lanuvina,  Hadrian,  Antinous,  Jupiter, 
at  2  and  400,000,  while  others  raise  it  to  a  million,  but  Jupiter  Serapis,  and  Ocean.  From  th?  Rotonda,  which 
a  more  recent  author  says  that  it  scarcely  possesses  is  reckoned  the  finest  hall  in  the  museum,  a  rich  portal 
40,000.  The  usual  entrance  into  the  library  is  by  the  of-  leads  to  the  Sala  a  Croce  Greca,  supported  by  co» 
ficeof  that  of  the  clerks,  or  writers  of  the  nrinci pal  Euro-  lumns,  and  paved  with  an  ancient  mosaic  brought  from 
pean  languages  who  are  attached  to  the  library.  Pass-  Cicero's  villa.  Here  is  a  vast  sarcophagus,  formed  with 
mg  through  an  anti-room,  you  enter  a  hall  200  feet  by  its  lid  of  one  block  of  red  porphyry,  adorned  in  basso 
50,  painted  in  fresco.  In  this  hall  there  is  a  column  relievo  with  little  cupida.  This  once  contained  the 
of  oriental  alabaster,  for  the  baths  of  the  emperor  ashes  of  Constantia,  the  daughter  of  Constantino. 
Gordian,  and  other  curiosities.  At  both  ends  of  this  This  last  hall  opens  on  a  double  staircase  raised  on 
hall  is  a  long  gallery,  the  one  being  terminated  by  the  twenty-two  pillars  of  red  and  white  granite,  with  mar- 
sacred,  the|other  by  the  profane  cabinet ;  the  former  ble  steps  and  a  bronze  ballustrade.  The  middle  flight 
being  a  collection  of  Christian,  and' the  latter  of  Pagan  leads  to  the  Vatican  library,  the  other  two  to  the  gallery 
antiquities.  The  first  consists  of  curiosities  from  the  of  Candelabra,  a  long  gallery  of  six  compartments,  se- 
es tacomba,  carvings  of  Madonnas,  martyrdoms  in  baa  re-  parated  by  columns  of  rich  marble.  This  gallery  con- 
Heft,  &c.  The  adjacent  chamber  of  the  Papyrus,  de-  tains  various  candelabra  with  vases  and  other  objects  of 
corated  by  Raphael  and  Mengs,  is  highly  admired.  The  antiquity.  At  the  end  of  this  long  suite  of  apartments 
pavement  is  of  the  richest  marble,  and  the  walls  are  a  door  opens  into  the  Gaileria  4e  Qjuadri,  containing  a 
enamelled  with  gi alio  and  verde  antico,  with  porphyry,  collection  of  pictures  by  the  Italian  masters.  On  the 
and  pilasters  of  oriental  granite  of  the  highest  polish,  left,  before  descending  the  above-mentioned  staircase, 
The  papyrus  MSS.  are  enclosed  in  the  walls  in  long  there  is  a  beautiful  little  circular  temple  of  marble,. 
columns  under  glass.  At  this  end  the  Tate  Pope  has  called  the  Stanze  della  Biga,  from  the  biga  or  triumphal' 
added  some  rooms,  in  which  the  books  are  both  visible  car  of  richly  sculptured  marble  which  stands  in  the* 
and  tangible,  and  in  which  there  is  a  fine  collection  of  centre^  drawn  by  two  fiery  steeds  of  bronze.-  It  is  a- 
Greek  vases.  There  is  a  good  cabinet  of  medals  in  the  domed  by  four  bas  reliefs,  a  statue  of  Auriga,  and. a. 
library,  and  also  a  collection  of  prints.  At  the  other  fine  discobolus.  Besides  these  galleries,  there  is  the 
end  of  this  immense  gallery  is  the  profane  cabinet,  long  geographical  gallery,  with  maps  of  the  Italian 
which  possesses  a  grand  collection  of  antiques,  particu-  mountains  and  rivers  on  its  walls,  and  the  tapestry 
larly  of  bronze.  Here  there  are  some  types  for  stamping,  chambers  hung  with  tapestry  woven  in  Flanders,  and 
approaching  closely  to  printing  types.    There  are  here  copied  from  the  cartoons  of  Raphael. 

several  lead  water  pipes  marked  with  the  plumber's        Among  the  other  objects  of  public  interest  at  Rome,  Museum  of 

name;  and  perhaps  the  most  singular  curiosity  is  the  is  the  museum  of  the  Capitol,  consisting  of  splendid  dp  Capitol, 

long  hair  of  a  Roman  lady,  found  in  a  tomb  in  the  Ap-  halls  and  galleries,  filled  with  the  treasures  of  ancient    ■ 

pun  way,  and  in  a  state  of  perfect  preservation.  sculpture,  which  it  is  impossible  here  to  enumerate,  far 

The  grand  gallery  which  leads  to  the  library  termi-  less  to  describe.     The  museum  of  paintings  in  the  Ca- 

nates  in  the  museum  Pio-€lementinum,  begun  by  Cle-  pitol  is  contained  in  the  opposite  Palazzo  di  Conser- 

ment  XIV.  and  completed  by  Pius  VI.     It  consists  of  vatori,  in  which  there  are  likewise  many  objects  of  an- 

several  apartments,  galleries,  halls,  and  temples,  some  tiquity.     The  paintings  are  coarse,  and  inferior  in  inte-  ■ 

lined  with  marble,  others  with  mosaic  pavement,  and  rest  to  the  sculptures  in  the  other  museum. 
all  of  them  full  of  statues,  altars,  tombs,  candelabra,        The  limits  of  this  article,  already  overstepped,  will  Modem 

and  vases.     Three  anti-chambers,  called  11  vestibolo  not  permit  us  to  give  any  account  of  the  palaces  or  palaces,. 

Quadrato,  II  vestibolo  Rotondo,  and  La  Camera  di  Bac-  family  residences  of  the  nobility  in  Rome.    In  many 

cho,  lead  to  a  court  more  than  100  feet  square,  with  a  of  the  palaces  the  lower  stories  have  grated -windows, 

portico  supported  by  granite  pillars,  and  decorated  by  and  no  glass.     In  others- they  are  used  as  shops,  while 

antiquities  of  all  kinds  ;  with  the  Apollo  Belvidere,  the  the  middle  story  is  let  out  as  lodgings*  and  the  noble 

laocoon,  the  cartoons  and  the  Torso.  Next  to  the  court  families  who  own  them,  inhabit  the  upper  story.    The 

ts  the  hall  of  animal^  furnished  with  the  ancient  statues  -Fiano  palace,  for  example,  has  shops  below.      The. 

vol.  amor.  *abt  it.  •  S  * 
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Bonn,     upper  stories  are  occupied  by  twenty  different  families,  meteor  streammgintheair-^the  blase  that  it  pours  fortb~  1 

_»  f  ^  and  the  duke  and  dutchess  live  in  a  corner  of  it.  the  mixture  of  light  and  shade  cast  on  the  pillars,  andm,  J 

Modern  The  great  families,  however,  of  Doria,  Borghese,  and  statues  and  altars — the  crowd  of  spectators  placed  in  all  ^ 

Pallets.   "    Colonna,  are  sufficiently  wealthy  to  support  their  here-  the  different  attitudes  of  curiosity,  wonder,  ana  derotioD— 

ditary  dignity ;  and  their  palaces  are  filled  with  their  the  processions  with  their  banners  and  crosses  gliding 

own  families  or  dependants.    We  are  told,  however,  successively  along  the  nave,  and  kneeling  around  tkaE 

that  butter  is  sold  regularly  at  the  Doria  palace  every  tar,  the  penitents  of  all  nations  and  dresses  collected  in 

week.    All  the  ancient  palaces  have  in  the  entrance  groups  near  the  confessional  of  their  respective  langui- 

ball  a  state  crimson  canopy,  where  the  prince  sits  on  ges;  a  cardinal  occasionally  advancing  through  thecrowd, 

a  throne,  to  hear  the  complaints  and  redress  the  griev*  and  as  he  kneels,  humbly  bending  his  heacf  to  the  pave* 

ances  of  his  vassals.  ment ;  in  fine,  the  pontiff  himself,  without  pomp  or 

The  Doria  palace  has  three  vast  fronts ;  the  staircase,  pageantry,  prostrate  before  the  altar,  offering  up  his 

supported  by  pillars  of  oriental  granite,  conducts  to  a  adorations  in  silence,  forms  a  scene  singularly  striking, 

magnificent  gallery,  occupying  the  four  sides  of  a  square  by  a  happy  mixture  of  tranquillity  and  aninyrtioo, 

court,  and  containing  one  of  the  largest  and  the  best  darkness  and  light,  simplicity  and  majesty."   Thefl* 

collection  of  paintings  in  Italy.  lumination  of  St.  Peter  and  the  Girandola,  and  fa.  a 

The  Colonna  palace  has  the  finest  gallery,  and  the  works  frond  the  castle  of  St.  Angelo,  which  mark  the ~ 

best  collection  of  pictures  in  Rome.    The  exterior  of  festival  of  St.  Peter,  are  allowed  by  all  classes  of  spec 

the  building  is  of  indifferent  architecture.    The  library  tators  to  be  one  of  the  grandest  sights  that  the  eye  cm 

is  spacious  and  well  filled,  and  its  great  gallery,  more  witness.  "  The  whole  of  this  immense  church,"  says  the 

than  220  feet  long,  and  40  broad,  is  supported  by  Cor-  author  of  Rome  in  the  Nineteenth  Century,  "its  columns, 

inthian  pillars  and  pilasters  of  beautiful  yellow  marble,  capitols,  cornices,  and  pediments,  the  beautiful  swell 

and  adorned  on  the  sides  and  vaulted  ceilings  with  of  the  lofty  dome  towering  into  heaven,  the  ribs  cod- 

paintings  and  gildings  intermingled.  verging  to  one  point  at  top,  surmounted  by  the  lantern 

A  part  of  the  paintings  and  curiosities  of  the  Palaz-  of  the  church  and  crowned  by  the  cross,  all  werede- 

so  Barberini  have  been  sold,  from  the  poverty  of  the  signed  in  lines  of  fire,  and  the  vast  sweep  of  the  circling 

family.    Another  part  of  them  at  the  Lucanni  palace  colonnades  in  every  rib,  line,  mould,  cornice,  and  o> 

form  a  very  select  collection.  lumn,  were  resplendent  in  the  same  beautiral  light 

The  Palazzo  Borghese,  one  of  the  largest  and  hand-  While  we  were  gazing  on  it,  suddenly  a  bell  chimed, 

somest  in  Rome,  is  now  inhabited  by  Paolina,  the  sister  and  the  cross  of  fire  at  the  top  waved  a  brilliant  light 

of  Bonaparte  and  the  wife  of  the  prince  Borghese,  who  as  if  wielded  by  some  celestial  handT,  and  instantly 

lives  constantly  at  Florence.    The  edifice  is  superb,  10,000  globes  and  stars  of  vivid  fire  seemed  to  roQ 

.and  remarkable  for  its  extent,  its  porticos,  its  granite  spontaneously  along  the  building  as  if  by  magic,  and 

columns,  and  its  paintings  and  statues.  self-kindled,  it  blazed  in  a  moment  into  a  dazzling  flood 

The  other  leading  palaces  in  Rome  are  the  P.  Rus-  of  glory.  Viewed  from  the  Querita  de  Monti  it  seemed 

poli,  remarkable  for  its  staircase;  the  P.  Orsini,  found-  to  be  an  enchanted  palace  hung  in  air,  and  called  op 

ed  on  the  theatre  of  Marcellus ;  the  P.  Giustiniani,  by  the  wand  of  some  invisible  spirit.     The  firework 

standing  near  Nero's  baths,  and  adorned  with  the  sta-  from  the  castle  of  St.  Angelo  commenced  by  a  trentes* 

tues  and  columns  extracted  from  them  ;  the  P.  Altieri,  dous  explosion,  that  represented  the  raging  eruption  of 

adorned  with  the  pictures  of  Claude  Lorraine;  the  P.  a  volcano.    Red  sheets  of  fire  seemed  to  blaze  upwanji 

Corsinj,  once  the  residence  of  Christina,  queen  of  Swe-  into  the  glowing  heavens,  and  then  to  pour  down  their 

den,  remarkable  for  its  fine  library  and  collection  of  liquid  streams  upon  the  earth.    Hundreds  of  immense 

prints ;  the  P.  Farnese,  of  immense  size  and  elevation,  wheels  turned  round,  letting  fall  thousands  of  bissae 

and  considered  by  some  as  the  finest  in  Rome  ;  the  P.  dragons,  and  scorpions,  and  fiery  snakes.  Fountains  sw 

f  alconieri,  the  residence  of  Cardinal  Fesch ;  the  P.  jets  of  fire  threw  up  their  blazing  cascades  into  tse 

Spada,  containing  the  celebrated  statue  of  Pompey,  at  skies,  and  the  whole  ended  in  a  tremendous  bunt  of 

the  foot  of  which  Caesar  fell.  fire,  that,"  while  it  lasted,  almost  seemed  to  threaten 

Among  the  curiosities  which  delight  strangers  at  conflagration  to  the  world.'9    The  expence  of  the  ills* 

Rome,  there  are  two  exhibitions  which  require  to  be  mination  is  1000  crowns  when  repeated  on  twosucco- 

noticed,  viz.  the  exhibition  of  the  luminous  cross  in  St.  sive  evenings,  and  700  when  exhibited  once.    Eight? 

Peter's  on  the  night  of  Good  Friday,  and  the  illumina-  men  are  employed  in  the  instantaneous  illuminatioo  of 

lion  of  the  dome  of  St.  Peter's  with  the  fire  works  the  lamps. 

which  are  displayed  at  the  anniversary  of  the  festival        The  population  of  Rome,  in  the  spring  of  1821,  ft*  ft] 

Thedtsplav  °^  ^  ^eter#    ^n  ^e  night  of  Good  Friday  the  100  mounted  to  135,171  souls,  and  at  the  same  season  m 

of  thehuni-  knips,  t*mt  Durn  over  tne  tom^  °f  tne  apostle,  are  ex-  1822  it  amounted  to  136,085,  being  an  increase  of  91* 

nomcnMa,    tinguished,  and  a  stupendous  cross  of  light  appears,  sus-  persons. 

?»nded  from  the  dome  between  the  altar  and  the  nave.        For  the  preceding  description  of  modern  Rome,  ft 

his  exhibition  is  said  to  have  been  invented  by  Mi-  have  been    indebted  principally  to  Eustace's  Tw 

chael  Angelo.    "  The  magnitude  of  the  cross,"  says  through  Italy,  Lond.  1813,  vol.  i.;  and  to  Rome*& 

.Eustace,  "  hanging  as  if  self-supported,  and  like  a  vast  Nineteenth  Century,  Edin.  1820. 


ROM  ROM 

Rom*         ROME'  DE  L'ISLE,  John  Baptist  Louis,  a  cele-  in  1764,  after  a  captivity  of  five  yeans  endurance.  I* 

de  1'ltle.    brated  French  crystallographer,  was  born  at  Gray,  in  1766  he  published  a  "  Letter  to  M.  Bertrand,  on  FreA 

Franche-Comtg,  in  1736.    At  a  very  early  period  of  Water  Polypes,"  in  which  ha  considered  thejoolypw 

his  life  he  went  to  India,  as  secretary  to  a  corps  of  engi-  as  a  tube  for  the  reception  of  an  infinity  of  small  isok- 

neers.    The  period  of  his  return  is  not  known,  but  in  ed  animals.    Having  begun  the  study  of  natural  hi** 

1757  he  went  a  second  time  to  the  east,  was  taken  pri-  rv,  along  with  Le  Sage,  he  directed  his  particular  sttes* 

soner  at  Pondicherry,  and  finally  returned  to  Europe  turn  to  mineralogy.    His  first  work  was  •  Cstaiaf* 
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fiaisouoee  of  M.  Davila's  collection,  intended  Cor  sale, 

*  which  appeared  in  170*7,  in  three  volumes  8va;  and 

*  he  was  thus  led  to  an  accurate  examination  of  the  forms 
of  crystallised  bodies,  and  to  the  construction  of-a  sys- 
tem of  crystallography.    His  first  essay  on  crystallo- 
graphy was  published  in  1771,  and  contains  110  species 
of  crystals,  of  which  Linnceus  knew  only  about  40.  His 
fame  was  rapidly  extended  by  this  production.    Lin* 
Dffius  courted  his  correspondence,  and  he  was  honour- 
ed with  a  seat  in  many  of  the  academies  of  Europe.1 
His  countrymen,  hovever,  were  the  last  to  appreciate 
his  talents,  and  from  the  circumstance  of  his. having 
published  eight  explanatory  catalogues  of  collections 
from  1767  till  1782,  they  were  disposed  to  regard  him 
more  as  a  scientific  drudge  than  as  a  philosopher.    In 
1778  he  published  an  explanation  of  Le  Sage's  theory 
of  chemistry,  and  in  1779  appeared  his  work  entitled 
L Action  de  Feu  central,  banni  de  la  Surface  du  Globe, 
et  It  Soieil  rStabH  dans  tee  droits.    His  first  work,  how- 
ever, by  which  he  will  be  long  remembered,  was  pub- 
lished in  1783,  under  the  title  of  Crystallographie  $  ou 
Description  des  Formes  propres  de  tous  Us  Corps  dm 
Regne  Minerals,  in  four  volumes  octavo. 

Besides  the  works  now  mentioned  he  published  Cha* 
ractcres  EstMeures  des  Miniraux,  in  1787*  and  in 
178%  MHrologie;  ou  Tables  pour  servir  d  V  Intelli- 
gence des  Poids  et  des  Misures  des  Anciens,  d'apres 
leur  rapport  avec  les  Poids  et  les  Measures  de  la 
France. 

Some  time  before  his  death,  the  eyes  of  our  author 
failed  him,  and  he  died  of  a  dropsy  at  Paris,  on  the 
10th  March,  1790. 

The  great  merits  of  Rome  de  Plale  in  mineralogy 
are  less  generally  acknowledged  than  they  deserve; 
particularly  by  the  French  mineralogists.  Modern  mi- 
neralogists are  often  astonished  at  the  accuracy  of  the 
descriptions  given  by  this  author,  even  of  such  sub* 
stances  as  were  afterwards  confounded  with  each 
other  by  Hatty  and  those  who  copied  him.  In  almost 
every  page  the  power  of  observation  is  displayed  in  a 
remarkable  degree,  joined  with  good  sense,  correct 
reasoning,  and  a  vast  mineral ogical  erudition.  His  fi- 
gures of  crystals,  indeed,  are  frequently  far  from  af- 
fording the  pleasing  effect  of  geometrical  perfection, 
which  captivates  the  eye  in  the  figures  adorning  the 
great  work  of  Haiiy  ;  yet  they  betray  the  hand  of  the 
master,  who  seized  the  peculiar  character  of  the  indi- 
vidual crystals  which  he  represents,  and  which  is  often 
better  preserved  in  these  sketches  than  in  better  execu- 
ted drawings. 

The  student  will  always  find  a*  great  deal  of  instruc- 
tion in  perusing  the  second  edition  of  his  Cryslallogra* 
phiet  the  result  of  more  than  twenty  years  continued 
and  well-directed  exertions;  but  those  who  are  already 
proficient  in  the  science  will  find  pleasure  in  discover- 
ing in  his  writings  that  they  have  often  been  anticipat- 
ed in  their  descriptions.  It  may  be  said  with  perfect 
propriety,  that,  however  ingenious  the  views  of  Hauy 
may  have  been  iti  regard  to  the  property  of  cleavage, 
he  could  never  have  succeeded  in  establishing  them  as 
a  general  system,  applicable  to  all  crystallized  mine- 
rals, had  he  not  possessed  the  observationsand  drawings 
of  Rom6  de  l'lsle.  This  great  man  met  with  all  the 
opposition  commonly  incidental  to  new  ideas,  or  to  a 
degree  of  accuracy  which,  in  fact,  is  far  beyond  what 
had  been  customary  before;  but  the  prejudices  had 
worn  off,  when  Hatiy's  system  appeared,  which  then 
earned  the  rewards  both  of  its  own  merits  and  of  Ro- 
me de  Hale's.  Haiiy  has  always  been  candid  enough 
to  acknowledge  every  thing  he  owed  to  the  latter;  be 


supplied  the  link  which  made  Rome  de  l'lsle's  obser-  Som&ey, 
vations  useful,  by  introducing  general  views  in  crystal-  Oeotae. 
lography,  founded  upon  geometrical  processes,  and  by  ^"~ 
giving  a  particular  name  to  every  substance  determin- 
ed as  a  particular  species.  Rom6  de  l'lsle  was  parti- 
cularly regardless  of  the  two  great  points*  which, 
according  to  Linnaeus,  like  the  thread  or  Ariadne,  lead 
us  through  the  mase  of  the  variety  of  nature,— the  syste- 
matic disposition  and  denomination  of  the  species ;  al- 
though, in  his  paper  Des  Caractires  ExUrieures  dm 
Miniraux,  he  has  given  principles  for  the  determina- 
tion of  the  latter,  independent  of  chemical  analysis, 
which  will  stand  every  attack,  and  remain  one  of 
the  most  valuable  disquisitions  on  the  subject  ever 
proposed  to  the  public,  and  which  ought  to  be  studied 
by  every  one  who  wishes  to  inform  himself  on  this  im- 
portant subject.  Rome  de  l'lsle  was  the  first  to  vindi- 
cate mineralogy  to  the  province  of  natural  history; 
against  the  pretensions  of  chemists,  who,  even  at  that 
.time,  when  chemical  knowledge,  particularly  of  mine* 
rals,  was  so  imperfect,  undervalued  every  thing  that 
was  constant  it)  minerals.  This  may  account,  in  a 
great  measure,  together  with  the  neglect  of  those  parts 
which  have  been  afterwards  so  highly  improved  by 
Haiiy,  why  Rome  de  l'lsle's  works  have  never  had  that 
degree  of  influence  to  which  they  were  entitled  by  their 
excellence. 

ROMNEY,  George,  a  celebrated  English  painter 
was  born  at  Dalton  in  Lancashire,  on  the  26th  of 
December  173*.  At  the  age  of  twelve  he  was  taken 
from  school  to  superintend  the  workmen  of  his  father, 
who  was  a  builder  and  a  farmer;  and  in  his  leisure 
hours  he  amused  himself  with  carving,  and  in  making 
a  violin  and  other  articles.  The  sight  of  some  engrav- 
ings in  a  magaaine  turned  his  attention  to  drawing,  and 
he  was  put  under  an  artist  of  the  name  of  Steele,  who 
instructed  him  in  the  rudiments  of  the  art.  He  soon  began 
portrait  painting  as  a  profession ;  and  when  he  had  re- 
alized one  hundred  guineas,  he  took  thirty  along  with 
him,  and  leaving  the  rest  with  his  wife,  he  set  out  for 
London,  where  he  arrived  in  1762. 

He  began  his  career  by  painting  portraits  at  five 
guineas  a  head.  In  1764  he  went  to  Paris,  where  he 
studied  the  works  of  art  in  that  capital.  Upon  his  re- 
turn to  England,  he  obtained  considerable  employment 
in  his  profession,  and  in  1765  he  got  the  prize  from 
the  Society  of  Arts  for  his  historical  picture  of  the 
death  of  King  Edmund* 

Conscious  of  the  necessity  of  improving  his  style  by 
the  study  of  the  ancient  masters,  he  left  an  income  of 
L.1200  per  annum,  and  in  1773  he  set  out  for  Rome, 
and  spent  two  years  in  the  study  of  his  art.  He  re* 
turned  to  London  in  1775,  where  he  devoted  himself 
to  portrait  painting.  He  had  leisure,  however,  to  exe- 
cute several  historical  pictures,  among  which  may  be 
enumerated,  "  Ophelia/'  "  Titania  and  her  Indian  Vo- 
taress," "  Titania,  Puck,  and  the  Changeling,"  "  the 
Storm,  from  the  Tempest,"  the  Cassandra,  from  Troilus 
and  Cressida,"  and  "  the  Infant  Shakspeare,  from  the 
Boydell  Gallery."  He  also  executed  some  large  car- 
toons in  charcoal,  among  which  was  one  of  the  Dream 
of  Atossa. 

In  the  year  1785  he  painted  portraits  to  the  value  of 
L.S6S5. 

In  17Q0  he  again  visited  Paris  with  his  friend  Mr. 
Hay  ley,  and  on  his  return  in  1791 »  he  resumed  the  la- 
bours which  he  had  some  time  before  begun  for  the 
Shakspeare  Gallery,  and  painted  some  pictures  for 
the  Prince  of  Wales. 

In  1798,  our  artist  retired  from  his  profession  to 
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Bomnejr,  +  house  whidh  lie  iiad  Wilt  at  Hamfwtead ;  but  finding 
B<-Me3r-  that  his  health  declined,  r>e  revwited  bis  native  county 
in  179%  and  at  Kendal,  'where  he  took  up  bis  re- 
sidence, he  died  in  November  4809,   in  the  sixty  - 
-eighth  year  of  his  age. 

ROMNEY,  a  town  of  England  in  Kent,  and  one  of 
'the  cinque  ports,  stands  on  high  ground  in  the  centre 
'of  Romney  Marsh.  It  consists  principally  of  a  broad 
-well-paved  street,  crossed  by  another;  in  which  stands 
the  brotherhood  house,  where  the  mayors,  &c.  of  the 
'Cinque  Ports  formerly  assembled.  The  market  house, 
which  is  a  modern  edifice,  is  situated  in  the  principal 
•street  The  church  of  St.  Nicholas,  which  is  ancient, 
contains  a  great  variety  of  monuments.  It  has  three 
aisles  and  three  chancels,  and  at  its  west  end,  a  square 
tower.  Romney  returns  two  members  to  parliament 
-Old  Romney,  about  two  miles  from  New  Romney, 
consists  only  of  about  twenty  houses  and  a  church. 
Near  the  road  from  Dymchurch  towards  Romney, 
-extensive  ranges  of  barracks  for  infantry  and  cavalry, 
•were  erected  about  the  end  of  the  last  war.  Popula- 
tion of  New  Romney,  850.  See  the  Beauties  of  Eng- 
land and  Wales,  Vol.  VIII.  p.  1142. 

ROMNEY  MARSH.  See  Kent,  Vol.  XII.  p.  4S8. 

ROMSEY,  a  market  town  in  Hampshire,  is  situated 
on  the  river  Test  or  Anton,  between  Salisbury  and 
Southampton.  The  principal  public  buildings  are  the 
audit-house,  which  is  a  krge  square  building,  support- 
ed by  pillars,  and  standing  near  the  centre  of  the  town: 
the  town-hall,  which  is  a  small  old  building ;  the  ab- 
bey church  and  presbyterian  meeting-house.  'The 
church  is  an  interesting  and  spacious  Gothic  building, 
in  the  form  of  a  cross,  consisting  of  a  nave,  aisles,-  a 
north  and  south  transept,  a  choir  or  chancel  with  aisles, 
three  small  chapels  or  oratories  at  the  east  end,  two 
small  semicircular  chapels  at  the  angles  of  the  tran- 
septs, with  the  choir,-  and  a  low  tower  rising  on  four 
lofty  arches.  On  the  outer  wall  of  the  south  transept, 
is  a  remarkable  bas-reHef  of  our  Saviour  on  the  cross, 
♦near  which  is  a  square  hole  or  recess  in  the  wall,  the 
use  of  which  is  not  known.  At  a  little  distance,  a 
finely  ornamented  Saxon  arch  connects  the  church  and 
cloisters.  Marks  of  cannon  balls,  said  to  have  been 
fired  during  the  civil  wars,  are  seen  on  the  outside  of 
the  -north  transept.  A  very  particular  account  of  this 
church,  by  Dr.  Latham,  will  be  found  in  the  Archceolo- 
gia.  The  corporation  consists  of  a  mayor,  recorder, 
six  aldermen,  and  twelve  burgesses.  The  town  is  sur- 
rounded by  pleasant  meadows,  which  irrigation,  by 
means  of  the  rivers,  has  rendered  very  productive. 

There  was  formerly  a  considerable  clothing  trade 
•carried  on  here,  but  it  has  almost  wholly  declined ; 
and  the  operative  inhabitants  are  employed  in  some 
paper  works,  and  a  manufactory  of  sacking.  They 
.carry  on  also  some  trade  in  beer,  and  there  are  some 
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cornTMlta  in  the  vicinity.   Sir  William  Petty  install  I 

here  in  162& 

In  1821,  the  population  of  the  entire  parish  of  Rom.  ■ 
aey,  including  Romsey  extra,  and  infra,  was  5128,  of  ' 
which  the  families  employed  in.  trade  were  582.   See  * 
The  Beatdiet  of  England  and  (Votes,  Vol.  VI.  p.  224; 
and  the  Archteologia,  VofnXlV.and  XV. 

RONA,  North,  a  small  island  in  the  Northern  Set, 
about  sixteen  leagues  N.  W.  of  the  Butt  of  Lewes,  and 
considered  as  the  most  north-western  point  of  Europe 
Dr.  MacCulloch  found  that  it  was  thirteen  miles  far* 
ther  to  the  north  than  it  is  laid  down  in  the  maps.  It 
is  somewhat  more  than  a  mile  long,  and  about  haK  t 
mile  broad  at  the  widest.  The  southern  cliffi  ait  from 
thirty  to  sixty  feet  high  ;  hot  on  the  north,  they  rat 
to  500,  and  contain  an  immense  cave,  with  a  wide  iper* 
ture,  and  probably  of  a  considerable  depth,  as  it  ap- 
peared to  Dr.  MacGuUoch  as  black  as  night.  On  the 
-west  angle  of  the  island,  the  sea  commits  terrible  ra- 
vages. From  the  angles,  the  land  riaes  with  a  gentle 
and  even  swell  towards  the  north  and  east.  It  it  co- 
vered with  a  compact  turf,  excepting  a  few  cultinttd 
acres  in  the  middle. 

The  island  is  inhabited  by  one  family,  who  cultintt 
about  six  or  seven  acres,  and  feed  fifty  sheep.  Tk 
fuel  used  is  turf;  and  water  is  obtained  from  holes  i» 
the  rocks.  The  farmee's  bouse  is  an  excavation  cover- 
ed with  turf  and  straw.  Dr.  MacCulloch  has  given  i 
long  account  of  his  visit  to  this  island  in  his  Higkkvk 
and  Western  Islet  of  Scotland,  Vol.  III.  p.  301—  523. 

RONA,  or  Ron  ay,  an  island  of  Scotland  intheHcbri. 
des,  lying  between  the  mainland  and  the  I  ale  of  Sky.  ltii 
about  fivemiles  long  and  one  broad,  forming  a  sort  of  high 
irregular  ridge,  and  separated  from  Rasay,  to  which  it 
belongs,  by  a  strait  barely  navigable,  and  contsiniag 
the  small  island  of  Maltey  and  some  islets.  "  Among 
the  rifts  and  intervals,  says  Dr.  MacCulloch,  scarcely 
worth  the  name  of  valleys,  there  are  found  patch**  of 
beautiful  green  pasture,  and  now  and  then  the  black 
hut  of  some  small  tenant.  The  little  arable  greood 
which  occurs  in  Rona,  surrounds  the  scattered  village 
that  lies  at  the  bottom  of  the  bay  of  Archasig  Hint, 
which  contains  all  the  population  of  the  island"  Tba 
bay,  which  is  about  the  middle  of  the  island,  has  deep 
water  and  clear  ground,  and  is  perfectly  landlocked, 
with  a  double  entrance.  The  surface  of  the  island  a 
tolerably  level,  and  the  soil  fertile.  There  are  nam* 
rous  caves  on  its  rocky  coasts,  some  of  which  contain 
fine  stalactites*  See  Macdonald's  AgricmUural  Strwj 
of  the  Hebrides,  p.  774 ;  and  Dr.  MacCulloch's  Hith> 
lands  and  Western  Isles  of  Scotland,  Vol.  III.  p.  380. 

RONALDS  HEY,  Nobth,  or  Ronald's  Isun& 
See  Orkney  Islands,  Vol.  XVI.  p.  8. 

RONALDSHEY,  South.  See  Obknzy  Islam* 
Vol.  XVI.  .p.  6. 
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ROOF  is  the  name  jrwren  to  the  covering  of  a  house 
or  building  of  any  kind,  of  whatever  materials  the 
roof  is  composed ;  but  in  carpentry,  it  is  limited  to  the 
timber  work  or  framing  by  which  the  external  covering 
of  the  roof  is  supported. 

In  our  article x>n  the  theory  of  Cabpentry,  we  have 
already  treated,  in  a  popular  manner,  of  the  resistance 
of  beams  to  cross  strains,  whether  the  straining  forces 
act  perpendicularly,  or  obliquely  to  the  length  of  the 
beams,  and  whether  the  beams  are  supported  at  one  or 
both  ends ;  and  in  our  article  on  practical  carpentry, 
if  given  a  great  deal  of  practical  information  on  the 


subject  of  Toofing  in  general;  on  circular, elliptic^  J 
and  polygonal  roofs ;  on  the  covering  of  circular  roofi;^ 
on  trusses  or  framings  of  carpentry ;  with  the  dimen- 
sions and  representations  of  aome  of  the  most  cele- 
brated roofs  that  have  been  constructed,  * 

In  the  present  brief  article,  we  purpose  to  treat  serj 
generally  of  the  equilibrium  of  a  framing  of  timber  or    ' 
an  assemblage  of  beams ;  and  to  add  a  notice  of  m* 
roofs  and  framings  which  have  not  been  given  in  the 
preceding  part  of  the  work. 

When  the  distance  between  two  waJU,  or  the  *»*■ 
of  a  river  is  too  great  to  be  crossed  by  a  single  ba»» 
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the  desired  effect  may  be  produced  by  en  assemblage  beams  of  wood,  connected  together  by  moveable  joints,  *  Roof. 

"  of  twoormore  pieces  of  wood  or  beams,  •  bo  as  to  take  the  position  of  equilibrium,  which  the  N*-P"V^" 

The  simplest  form  of  a'roof  is  when  two  beams  are  force  of  gravity  acting  upon  each  of  the  beams  must 

r'  used,  as  m  Plate  CCCCLXXXI.  Fig.  1,  where  A  C  necessarily  give  them. 

u  the  distance  to  be  crossed  ;  and  AB-,  BC,   the  two        The  slightest  consideration  is  sufficient  to  convince 

beam*  employed  for  this  purpose,  either  to  carry  a  roof  us  that  such  a  position  of  the  beams  is  that  which  they 

or  the  roadway  of  a  bridge.     The  first  question  for  our  should  have  when-  formed  into  a  roof.     In  this  post- 

consideration  here  is,  the  pitch  or  declivity  of  the  roof  tion,  all  the  rafters  are  in  equilibrium  with  each  other, 

or  the  angle  ABC.     We  have  already  shown  under  and  are  acting  on  each  other  in  the  direction  of  their 

Cabpintrt,  pi  506,-  that  two  beams,  AB,  AD  will  lengths,    and    consequently    resisting    any    external 

bear  the  same  load,  being  both  equal  to  a  horizontal  and  uniformly  distributed  strains  acting  in  the  direc- 

beam  A£.  .  If  a.  beam  AD,  therefore,  is  just  able  to  tion  of  gravity  with  the  greatest  force. 

carry  the  roofing  which  it  is  to  bear,  the  more  inclined        In  Fig.  5,  for  example,  let  AB,  BC,  CD,  DE,  be  Fig.  5. 

beam  AB,  having  to  support  a  greater'  quantity  of  rafters  moving  round  flexible  joints  and  arranging 

roofing  from  its  greater  length,    will   require  to  be  themselves  in  the  curve  of  equilibrium  ABCDE ;  this 

stronger  than  AD.     Hence  steeper  roofs  must  always  is  the  position  which  must  be  given  them  when  fixed 

require  stronger  beams,  or  the  same  beams  to  be  placed  into  a  kirbed  roof,  with  this  difference  only,  that  they 

closer  to  each  other  in  the  proportion  of  their  greater  must  be  placed  in  an  inverted  position. 

length;  or  the  depth  of  the  beam  AB  must  be  to  that.       If  they  have  any  other  position  different  from  that 

of  A  Das  the  square  root  of  A  Bis  to  the  square  root  of  AD.  of  equilibrium,  such  as  is  shown  by  the  dotted  lines  in 

In  this  construction  of  a  roof,  it  is  obvious  that  the  Fig.  5,  where  Ab,  be,  cd,  dE,  are  the  rafters,  then  the 

walls  or  abutments  at  A  and  C  are  supposed  capable  raftered  must  be  held  in  its  depressed  position  by  some 

of  sustaining  the  joists  at  A  and  C,  pressing  them  external  force ;  and,  consequently,  when  the  whole  is 

outwards;  but  as  the  ordinary  walls  of  houses  are  inverted  to  form  a  roof,  the  rafter  cd  must  have  a 

quite  unfit  to' resist  any  such  force,  it  becomes  neces-  tendency   to    assume    the    position    of   equilibrium 

sary  to  resist  it  by  another  of  sufficient  power.    This  CD,  and  in  consequence  of  this  unbalanced  force  cd, 

effect  is  obtained  by  introducing-  the  beam  AC,  which  and  all  the  other  beams  will  not  act  upon  each-  othtir 

is  called  a   tie,  from    its  binding  together  the  feet  in  the  direction  of  their  lengths,  and  consequently 

A  and  C,  of  the  two  inclined  beams  AB,  CB.    The  will  not  be  in  their  strongest  position.     When  they 

whole  weight  of  the  roof, therefore,  in  place  of  pushing  are  placed,  on  the  other  hand,  in  a  position  of  equihv 

out  the  walls,  is  exerted  in  drawing  out  or  stretching  brium,  the  tie-beam,  the  kingpost,  and  the  braces,  &c. 

the  tie-beam  AC  in  the  direction  of  its  length.     If  we  have  to  perform  no  other  office  but  that  of  preserving 

consider  this  tie-beam  merely  as  a  part  of  the  roof,  its  the  rafters  in  their  position  of  equilibrium. 

place  might  be  supplied  by  a  chain,  or  wire,  or  fbpe  of       If  the  strain  is  uniformly  diffused  over  the  roof,  as 

equal  strength ;  but  as  it  is  often  used  to  carry  the  in  houses  covered  with  slate  or  lead,  or  if  unequal  loads 

weight  of  the  ceiling  of  the  room  below  it,  and  some-  are  symmetrically  placed  upon  it,  then  the  form  of  the 

times  to  carry  a  flooring,  it  is  generally  made  strong  roof,  or  the  curve  of  equilibrium  will  be  symmetrical, 

and  connected  with  the  feet  A  and  O  of  the  rafter  by  a  and  its  two  halves  will  be  equal  and  similar;  but  if 

mortice  and  tenon.  it  is  loaded  more  in  one  place  than  another,  and  if  that 

When  the  tie-beam  AC  is  long,  it  has  a  tendency  place  is  not  on  the  ridge,  then  the  form  of  the  rafters 

to  bend  down  or  sway  at  its  middle  E.     It  therefore  must  be  unsymmetrical.     Thus  in  Fig.  5,  if  the  rafters 

requires  to  be  sustained  at  that  part,  and  this  is  ef-  AB,  BC,  CD,  DE,  are  made  equally  heavy,  the  curve 

fected  by  suspending  it  by  a  short' beam  BE,  from  the  will   be  as  in  the  figure;  and  is   symmetrical,    the 

ridge  B.     This  beam  BE,  is  called  the  king  post,  and  angle  ABC  being  equal  to  the  angle  CDE.     If  BC 

performs  the  part  of  a  string  or  chain.     The  various  and  CD,  made  equally  heavy,  are  heavier  than  AB  and 

methods  of  joining  the  king  posts  or  rafters,  &c  has  DE,  which  are  equally  heavy,  then  BC  and  CD  will 

already. been  explained  under  Carpjsktby,  Vol.  Y«  f*W  lower,  increasing   the  angles  ABC    and   CDE, 

p.  537,  and  in  Plate  CXXVIII.  Fig.  4,  &c  and  diminishing  the  angle  BCD ;  but  still  the  curve 

When  the  rafters  AB,  BC  are  long,  or  considerably  passing  through  the  joints,  will  be  symmetrical.    If 

loaded,  they  also  have  a  tendency  to  bend.     In  order  the  part  of  -the  roof  CD  is  to  be  loaded  with  lead, 

to  prevent  this,  brace*  or  struts  EF,  EG  are  morticed  while  all  the  rest  is  to  carry  only  slating,  then  CD  be- 

into  them  at  C  and  F,  and  also  into  joggles  at  the  ing  much  heavier  than  any  of  the  other  rafters,  will 

foot  of  the  king  post.    By  this  means,  the  rafters  have  sink  in  the  experiment  of  suspension  to  cd,  raising  the 

their  relative  strength  quadrupled,  in  consequence  of  joint  B  to  6,  and  depressing  C  to  c,  and  D  to  rf.     The 

being  reduced  to  half  their  original  length.  form  of  the  roof  will  therefore   be  that  of  AbcdE, 

Having  thus  explained  the  construction  of  roofs,  which  is  no  longer  symmetrical, 
consisting  of  two  principal  rafters,  we  shall  proceed  to  Although  it  is  now  easy  for  the  practical  mechanic 
the  consideration  of  those  of  a  more  complicated  form,  to  determine  experimentally  the  position  of  the  rafters 
where  the  rafters  are  more  than  two  in  number;  in  of  a  kirb  roof  mechanically,  by  loading  the  centres  of 
which  case  it  is  generally  called  a  kirb  roof.  gravity  of  his  experimental  beams,  in  the  same  man- 
We  have  already  demonstrated  in  our  article  Bridge,  ^er  as  the  corresponding  beams  in  the  roof  are  to  be 
Vol.  IV.  p.  490,  that  if- a  string  or  festoon  of  heavy  loaded ;  yet  it  is  desirable  to  have  a  mathematical  me- 
bodies  connected  together,  is  suspended  from  its  two  thod  of  determining  the  best  form  of  a  kirb  roof, 
extremities,  (See  Plate  LXXX.  Fig.  2.)  they  will  ar-  By  referring  to  our  article  Bridge,  Vol.  IV.  p.  49O, 
range  themselves  into  a  Catenarian  curve  by  the  force  of  and  to  Plate  LXXX.  Fig.  4,  where  the  rafters  are  re- 
gravity  ;  and  that  if  this  assemblage  of  bodies  is  in-  presented  as  cords,  it  will  be  found  to  be  demonstrated, 
verted  so  as  to  rest  upon  the  former  points  of  suspen-  1.  That  the  tension  in  any  part  of  the  cord  is  in. 
•ion,  it  will  form  an  arch  of  equilibration.  The  same  versely  as  the  sine  of  its  inclination  to  the  vertical,  and 
is  obviously  true  of  aoy  number  of  bars  of  metal  or       3.  That  the  loads  on  the  different  joints  (C,  C,  C"  ) 
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or  the  tension  produced  by  the  weights  tvt  n>'9  to",  are 
directly  as  the  sines  of  the  angles  at  these  joints ;  and 
inversely  as  the  products  of  the  sines  of  the  angles  which 
the  rafters  make  with  a  vertical  line,  that  is.  in  Fiir.  4, 
Plate  LXXX.  * 

m      .        ,    .  Sin.  rC/ 

1  ension  a  c  is  as  ^ tt^ — s? — j-fti 

Sin.  rCrfxSm.  dCl 

with  these  data,  we  are  now  prepared  to  determine 

the  best  form  of  a  kirb  roof. 

Let  it  be  required  to  find  the  form  of  a  kirb  roof 
ABODE,  whose  rafters  AB,  BC,  CD,  DE  are  equal, 
AE  being  the  width,  and  CF  the  height  of  the  root*.  As 
the  points  A,  C,  and  E,  are  fixed,  this  problem  resolves 
itself  into  finding  the  position  of  the  point  D,  in  the 
line  DHG,  bisecting  CE  perpendicularly,  when  the 
loads  at  the  angles  C  and  D  are  equal,  and  consequent- 
ly in  equilibrio. 

From  the  point  G,  where  DH  intersects  AE,  and  with 
the  radius  GE  describe  the  circle  EKC,  passing  through 
C,  because  CH  bisects  CE  at  right  angles.  Draw  HK, 
parallel  to  FE,  cutting  the  circle  EC  in  K,  and  join 
KC.  The  point  D,  where  CK  cuts  GH,  produced  is 
the  point  required,  and  the  lines  CD,  ED,  meeting  at 
this  point,  show  the  position  of  the  rafters. 

Produce  ED  till  it  cut  the  vertical  bar  FC  in  N, 
and  having  given  the  rafters  CB,  BD,  the  same  posi- 
tion as  CD,  DF,  complete  the  parallelogram  BCDP, 
and  draw  DB,  bisecting  CP  in  R.  Join  K,  F  by  the 
lineKF,  which  is  parallel  to  DP,  because  CDP=CKF, 
on  account  of  the  parallelism  of  RD,  QK,  and  the 
equality  of  CR,  RP  and  CQ,  QF ;  make  CS  equal  and 
parallel  to  FG,  and  upon  S  with  the  radius  SF,  de- 
scribe the  semicircle  WKF,  which  must  pass  through 
K,  because  CG=SF=GE  and  CQ=zQF.  Join  WK  and 
WS,  and  produce  BC  cutting  ND  in  O.  Now  the  an- 
gle  WKF,  at  the  circumference,  is  equal  to  WSF  at 
the  centre,  and  is  therefore  equal  to  WSC  or  CGF,  and 
double  of  CFE,  or  its  alternate  angle  ECS.  But 
EC8=ECD+DCS,  and  ECD=iNDC  and  DCS= 
i  DCO,  or  the  alternate  angle  CDP.  Hence  WKF= 
NDC+CDP-NDF,  and  WK  parallel  to  ND.  Conse- 
quently CF  :  CW  s  CP  ;-CN  ;  and  hence  CF  =  CW 
we  have  CN  =  CP. 

Now,  in  the  two  triangles  CDN,  CDP,  the  sides  are 
to  one  another  as  the  sines  of  the  opposite  angles,  as 
follows. 

CN  :  CD  =  Sin.  CDN  :  Sin.  CND 
CD :  DP  =  Sin.  CPD  :  Sin.  CDP 
DP  :  CP  =  Sin.  PCD :  Sin.  CDP 

Hence 


CN  :  CP  =  Sin.  CDN  x  Sin.  CPD    x   Sin.  PCD 

Sin.  CND  x  Sin.  PCD  X  Sin.  CDP,  or 

Sin.  CDN  Sin.  CDP 

CN:CFs:- 


Sin.  CND  X  Sin. PCD : Sin.  PCD  x  Sin.  CPD 

But  CDN,  CDP,  are  the  angles  at  the  joints 
and  CND,  PCD,  and  PCD,  CPD,  are  the  angles 
which  the  rafters  make  with  the  plumb  lines,  conse- 
quently CN  is  to  CP,  directly  as  the  sines  of  the 
angles  at  the  joints,  and  inversely  as  the  products 
of  the  sines  of  the  angles  which  the  rafters  make  with 
the  vertical ;  that  is,  CN  :  CP  as  the  loads  at  the  joints 
D  and  C  ;  but  CN  =  CP,  consequently  the  loads  at 
the  joints  are  equal,  and  the  rafters  being  equal,  they 
'  will  be  in  equilibrio. 

When  the  rafters  CD,  DE  have  any  other  propor- 
tion than  that  of  equality,  as  for  example  ED',  D'C,  the 
point  D  will  be  in  the  circumference  of  a  circle  H'D'A', 
having  its  centre  in  the  line  CE,  and  ED' :  D'C= 
CH:HE'  =  cA':A'E. 


When  a  roof  requires  to  be  flat  on  the  fop,  itnsj 
be  considered  as  consisting  Of  three  rafters  A  B,  B  C,  > 
C  D,  Fig.  7.  If  B  C  is  horizontal  and  A  B,  DC, 
equally  inclined  to  it,  it  is  obvious  that  the  rafters  vOl 
be  in  equilibrio.  In  order  to  stiffen  this  roof,  qum  p 
posts  BE,  C  F,  are  placed  at  the  angles  B,  C,  and  ire 
connected  with  the  tie-beam  A  D  either  by  moracst 
or  straps.  This  form  of  roof  though  leu  strong  Uum 
A  G  D  would  have  been,  of  the  same  scantling,  yet  it 
has  the  advantage  of  giving  more  room  for  garrets.  A 
stronger  but  less  commodious  form  is  shown  in  Fig.  8. 

In  the  construction  of  roofs  of  all  kinds,  those  puts  fi 
which  compose  it  may  be  divided  into  two  kinds,  viz. 
those  which  are  compressed  and  require  stifben  aa 
well  as  cohesion,  such  aa  rafters,  braces,  and  trasses, 
and  those  which  are  extended  only,  as  tie-beams,  king 
posts  and  queen  posts,  and  which  may  be  replaced  by 
ropes,  chains,  or  rods  of  iron.  .  All  pieces  of  timber  in 
a  roof,  excepting  the  sarking,  ought  to  perform  one  or 
other  of  these  offices,  and  oo^ht  either  to  be  pushed  or 
stretched  in  the  direction  of  its  length. 

As  the  limits  assigned  to  this  article  will  not  permit 
us  to  enter  into  any  farther  theoretical  details  on  tins 
subject,  we  shall  now  communicate  for  the  benefit  of 
the  practical  mechanic,  some  useful  information  on  the 
subject  of  roofs,  for  which  we  are  indebted  to  Mr.  TrwJ- 
goid's  excellent  work  on  the  elementary  principles  of 
carpentry. 

The  general  height  of  roofe  varies  between  one-third  g 
and  one-sixth  of  the  span.    For  slates  the  usual  height  a 
is  one-fourth,  which  make  the  inclination  to  the  how 
zon  26£  degrees. 

The  following  table,  given  by  Mr.  Tredgold,  show 
the  inclination  that  may  be  given  for  other  nuteiiali. 


Copper  or  Lead 

SUtet  large 

Slates  ordinary 

Stone  Slate 
Plain  Tiles 
Stone  Tiles 
Thatch  of  Straw? 
Reeds  or  Heath  $ 


Incthiatton  to  the  |  Height  of  Rnof, 


Horizon. 


3°  W 

22  0 

26  33 

29  41 

29  41 

34  0 

45  0 


or  part  of  Spaa. 


1 

i 
i 
l 

T 
f 

1 

% 


I 


Weight  of  a  ape 
of  Roj&if. 


Copper  100 
Lead  700 

1)30 
From  900 

to   500 

2390 

1780 

650 


l! 


The  following  tables  of  the  scantlings  and  timben 
for  roofs  of  different  spans  from  20  to  SO  feet;  from  32  t 
to  46  feet ;  from  48  to  60  feet,  and  from  65  to  90.      * 

In  these  tables  the  pitch  of  the  roof  is  supposed  to  J 
be  about  27°,  the  covering  slate,  and  the  timber  good 
Riga  or  Memel  fir.  When  the  timber  is  soft*  sponfj> 
or  inferior  in  any  way,  it  will  require  to  be  of  larger 
dimensions.  One-fourth  of  an  inch  in  each  diiaefr 
sion  will  be  sufficient  to  compensate  for  any  different 
in  quality,  unless  in  the  case  of  knotty  timber. 


Table  I.    See  Plats  CCCCLXXXI.  Fig.  9. 


Spaa. 


Feet. 
20 

22 

24 

26 
28 
30 


The  Beam 
A. 


Inches. 
9J  by 

H  by 
10|  by 
114  by 

hi  by 6 
124  by  6 


4 

5 
5 

5 


King  Post 


Icf 


Inches. 
4  by  3 

by 

by 
by 

by 


5 
5 
5 
G 
0 


S}|6 

4 
4 


by  44 


"Principal 
Roller*  P. 


Inches. 


4 
6 


by  4 
by  3 
by  34 

5  by  44 

6  by  34 
6  by  4 


Braces  B. 


Inches. 
34  by  2  |8  by 
3}  by  2|  8}  by 
4  by  24*4  by 
»*  by  248}  by 
4  by  2|8|  by 
by  3  9    by 


M 


Purlins  C.  Sb3T& 


tmr. 


I    lut* 

MP  *  J 

5I4  ** 

5|4}M 


The  trusses  are  supposed  in  this  table  not  to  ben** 
than  10  feet  apart. 

Fig.  9.  is  drawn  with  a  parapet  wall  on  cm 
and  with  eaves  on  the  other. 
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Roof. 


1 

(Principal  Rsl- 

gtratalngBcam 

Small  Rafters 

Span.  1  Tie-beam  A. 

Quecn  Posts  C> 

ten  P. 

& 

Braces  B. 

Purlin.  C. 

r. 

Feet. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches 

Inches. 

32 

10    by  44 

44  by  4 

5     ty  44 

6}  by  44 

4    by  s{ 

6    by4| 

34  by  8 

34 

10    by  5 

5    by  34 

5    by  5 

6}  by  5 

84  by  5 
84  by  5 

3}  by  2 

36 

104  by  5 

5    by  4 

5    by  54 

7    by  5 

4J  by  84 

4    by  2 

88 

10    by  6 

ft    by  3} 

6    by  6 

.7|  by  6 

44  by  84 
♦4  by  84 

84  by  5 

4    by  8 

40 

11    by  6 

6    by  4 

6    by  6 

8     by  6 

8f  by  5 

44  by  2 

42 

114  b7  6 

6    by  44 

64  by  6 

84  by  6 

44  by  8| 

8]  by  5J 

44  by  8 

44 

12    by  6 

6    by  5 

64  by  6 

84  by  6 

44  by  3 

9    by  5 

4{  by  8 

46 

184  by 6 

6     by  54 

7    by  6 

9    by  6       4|  by  3 

9    by  64 

5    by  8 

In  the  roof  represented  in  Fig.  10,  the  principal  raf- 
ters P  are  exposed  to  no  cross  strains  as  each  purlin 
C  is  supported  ;  and  the  points  of  support  divide  the 
tie-beam  into  three  bearings  comparatively  short. 

At  the  side  marked  D  of  the  figure,  and  above  D, 
the  end  of  the  principal  rafter  P  is  made  to  abut  a- 


gaiost  the  end  of  the  straining  beam  S,  from  being  Fig.  10. 
notched  and  bolted  together  in  pairs  at  each  joint    By 
this  means  the  sagging  is  avoided  which  generally 
arises  from  the  sinking  of  the  heads  of  the  queen 
posts. 


Table  III.  Plate  CCCCLXXXI.  Fig.  11. 


Fig.  11. 


1                    1 

Principal  Raf-iStrainingBeem 

Small  Rafters! 

Span.  I  Tie-beam  A    Queen  Posts  Q. 

Posts  D. 

tars  P. 

s. 

Braces  B. 

Purlins  C, 

n 

Feet.  |       Inches. 

Inches. 

Inches.. 

Inches. 

Inches. 

Inches. 

Inches. 

IncbM. 

46 

114  by  6 

6    by  5} 

6  by  84 

74  by  6 

84  by  6 

44  by  8} 

84  by  5 

4    by  8 

50 

18    by  6 

6    by  64 

6  by  84 

84  by  6 

84  by  6 

HbyS| 

8|  by  5 

♦J  by  8 
♦J  by  8 

52 

18    by  64 

6    by  6f 

6  by  8| 

94  by  6 

8}  by  6 

4}  by  8f 

8-  by  54 

54 

18    by  7 

7    by  64  \ 

7  by  8* 
7  by  rf 

64  by  7 

9    by  6 

*l  by  8| 

8jby54 

*4byS 

56 

18    by  8 

7    by  6} 

74  by  7 

9J  by  6 

A    by  8} 
*    by  8f 

8}  by  54 

44  by  8 

58 

18    by  84 

7    by  .74  1  7  by  2} 

84  by  7 

94  by  7 

9    by  54 

4*  by  8 
*|by8 

60 

18    by  9 

74  by  7    |7byS 

9    by7 

10    by  7 

*    by  S 

9    by  54 

« 

The  roof  shown  in  Fig.  11  has  the  advantage  of 
leaving  much  free  space  in  the  middle.  For  spans  of 
this  width,  the  tie-beam  should  be  scarfed  between  a 


and  0.    The  middle  of  the  tie-beam  may  be  strength* 
ened  by  bolting  to  it  the  straining  sill  #. 


Table  IV.  Plate  CCCCLXXXI.  Fig.  19. 


iff.  18. 


Queen  Posts 

Principal  Raf- 

Straining Beam 

Klna  Post 

Small  Raf- 

Span. 

Feat. 

Tie-Beam  A. 
Inches. 

Q. 

Posts  D.D. 

ters,  P. 

Braces  B. 

Purlins  C. 

ters  r. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

66 

15  by  10} 

8  by  7 

5  by  3 

8    by   74 

104  by    8 

5  by  3 

5  by  34 

84  by  5 
84  by  5 

4    by  8 

70 

16  by  11| 

9  by  6J 
9  by  74 

5by34 

9    by    7 

104  by   9 

5  by  34 

5  by  31 
5  by  44 

44  by  8 

75 

15  by  13} 

5by4 

9    by   B 

114  by    9 

5  by  4 

8J  by  5 

44  by  2 

80 

16  by  13 

9by9 

6by4 

104  by    9 

18    by    9 

6by4 

6by34 

8}  by  54 

44by8 

85 

Id  by  134 

9*by9    16  by  44 

18    by    9 

12fby    9 

6  by  44 

6  by  4 

9    by  54 

4|by8 

[  90  J  16  by  14 

10  by  91  1  6  by  44 

104  by  10 

13   by  10 

6by44 

6  by  4 

9    by  54 

5    by* 

In  the  roof  shown  in  Fig.  12,  the  straining  sill  « 
should  be  tabled  or  keyed,  and  should  be  bolted  to  the 
tie-beam  in  the  manner  represented  in  Plate  CXXVII. 
of  Carpcntby,  Fig.  2,  No.  2,  and  described  in  p.  584. 
This  roof  resembles  that  of  the  Birmingham  theatre, 
described  with  the  scantlings  and  timbers,  in  Nichol- 
sons Carpenter**  Auittant,  p.  61,  Plate  73, 2d  Edition. 

Table  V.  Plate  CCCCLXXXI.  Fig.  18. 


Feat 
20 
24 
28 
90 
32 


Tie-Beam. 


T^uspcudtog  H 
CurreumU  HowpabB.Scant1' 

each 


8  by  4 
8  by4 
8  by  5 
84  by  5 


4  by  4 
41  by  4 
54  by  5 
6    by5 


9    by  541  6    by  54 


3 
3 
3 
3 
3 


By  reducing  the  upper  part  of  the  roof  to  the  same 
form  as  in  Fig.  11,  it  would  answer  for  a  span  of  from 
60  to  75  feet,  the  scantlings  being  as  in  the  above  table. 
The  roof,  however,  exhibits  too  great  an  expanse,  an4 
it  is  not  easy  to  light  the  large  space  in  it  Under 
these  circumstances,  an  M  roof  is  preferable.  See  Ta- 
ble VI. 

Table  VI.  Scantlings  for  M  Roofs. 

Plate  CCCCLXXXI.  Fig.  14.  pig.  14. 


Span. 

Tie-Beem 
A. 

Queen  Post 
Q. 

Principal 
Rafters  P. 

Straining 
Beam  S. 

Posts  D. 

Braces  B. 

Feet. 

55 
60 
65 

Inches. 
18  by  8 
18  by  9 
13  by  94 

Inches. 

8  by  6 

9  by  6 
94  by  64 

Inches. 

8  by8 

9  by  7 
94  by  8 

Inches. 
10  by  8 

10  by  9 

11  by  94 

Inches. 
6  by  4 

6  by  44 
6  by  5 

laches* 
6  by  4 
6  by  4| 
6  by  5 

In  this  roof  the  trusses  are  ten  feet  apart,  and  the 
fitch  is  the  same  as  in  the  preceding  table. 


This  roof  is  from  Price's  Britu h  Carpenter,  and  the 
scantlings  from  Mr.  Tredgold's  work.  Mr.  Tredgold 
remarks,  that  it  would  be  better  to  make  the  top  flat, 
and  cover  it  with  lead,  and  adopt  the  truss  in  Fig.  12, 
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Roof. 


Plate 
cccclxxxi. 

Fig.  15. 


Fig,  16. 


Fig.  17. 


as  the  space  gained  in  the  roof  would  amply  repay  the 
coat  of  the  lead. 

We  shall  now  conclude  this  article  with  a  brief  de- 
scription of  three  very  ingenious  roofs  by  foreign  car- 
Iienters,  all  of  which  have  been  described  by  Ronde- 
et  in  his  L'art  de  Batir,  and  also  by  Mr.  Tredgold.. 


List  of  several  roof*  that  have  been  executed  u  diffemi  I 

pari*  of  Europe.  * 

1.  Roof  of  the  Pantheon  in  Oxford  street,  buncd 
down  in  1792.  Designed  by  Mr.  James  Wyatt.  Art 
Carpentry  in  this  work.  Vol.  V.  p.  637,  Piatt 
CXXVIII.  Fig.  1. 

2.  Roof  of  St.  Paul's  church,  Covent  Garden.  De- 
signed by  Mr.  Hard  wick  in  2794.  Art.  Cabpsntbt. 
p.  537,  Plate  CXXVIII.  Fig.  2. 

&  Roof  of  the  royal  Hospital  of  Greenwich.   D* 


1.  Roof  of  the  Basilica  of  St.  Paul  at  Rome. 

The  space  which  this  roof  crosses  is  78.4  feet,  and  it 
is  executed  in  fir.    The  trusses  represented  in  Plate 

CCCCLXXXI.  Fig.  15,  are  double,  each  consisting  of   signed   by  Mr.   James  Stewart.     Art.  Carpentry, 
two  similar  frames,  placed  149  inches  apart      The    p.  538,  Plate  CXXVII.  Fig., 8. 

Srincipal  rafters,  p,  p,  abut  against  a  short  king  post, 
.  .  A  piece  of  timber,  s,  is  placed  between  the  trusses, 
and  is  sustained  by.  a  strong  key  of  wood  passing 
through  it  and  the  short  king  posts.  This  piece,  «, 
sustains  the  tie-beam,  t,  by  a  strong  key  at  a.  '  The 
tie-beams  are  in  two  lengths,  and  scarfed  together  by 
three  iron  straps.  The  following  are  the  scantlings  of 
the  timber : 


Iochfes.    Inches. 
The  beams  /,  .  .  22.5    by  14.9 

Principal  rafters  p,  .  21.75  by  14.9 

Auxiliary  rafters  5,  •  13.8    by  13.3 

Straining  beam  C,  .  14  9    by  12.8 

Parlins  d,      8.5  square,  and  5  feet  7  inches  apart 
Common  rafters,  6.8  by  4.25,  and  8.5. 

In  this  roof  the  common  rafters  are  covered  with 
strong  tiles  about  12  inches  by  7,  laid  like  pavement 
with  mortar  at  the  joints.  Above  this  pavement  a 
kind  of  plain  tiles  with  ledges  are  laid,  and  the  joints 
covered  with  crooked  tiles.  This  roof  is  admired  for 
its  strength  and  simplicity*  of  contraction,  and  for  the 
method  of  sustaining  the  middle  of  the  tie-beam. 

I  m 

2.  Roof  of  the  Theatre  dt Argentina  of  Rome,  Fig.  16. 

The  opening  which  this  roof  covers,  is  80£  feet, 
and  its  inclination  is  24°.  The  tie-beam  is  composed 
of  three  pieces,  and  the  principal  rafters  of  two  pieces, 
these  pieces  being  all  scarfed  and  strapped  together. 
The  common  rafters,  whose  distance  is  from  10  to  11 
inches,  supported  by  12  purlins  on  each  side,  carry  a 
heavy  covering  of  tiles.  The  tie- beams  are  very  judi- 
ciously supported  by  stirrups  of  iron,  as  shown  in  the 
figures.  This  roof  is  of  fir,  and  supports  the  machinery 
of  the  theatre,  besides  the  covering  and  ceilings. 

3.  Roof  of  the  Riding-house,  built  at  Moscow  by 
Paul  I.  in  1790,  Fig.  17- 

;  This  roof  is  the  widest  that  has  ever  been  construct- 
ed. The  span  was  235  feet,  and  its  inclination  19*. 
The  principal  support  of  this  enormous  roof  is  a 
curved  rib  of  timber,  consisting  of  three  ribs  indented 
together,  and  strapped  and  bolted  with  iron.  The  tie* 
beam  consisted  of  seven  pieces,  and  the  principal  raf- 
ters and  the  tie-beams  were  sustained  by  vertical  pieces 
notched  to  the  main  rib,  the  whole  truss  being  stiffened 
with  diagonal  braces.  This  roof  settled  so  much  that 
it  was  proposed  to  add  another  curved  rib  in  the  posi- 
tion indicated  by  the  dotted  lines.  The  riding-house 
was  1920  feet  long  and  310  wide. 

We  shall  now  conclude  this  article  with  a  list  of  se- 
veral important  and  scientific  roofs  that  have  been  ex- 
ecuted in  different  parts  of  the  world,  with  references 
to  the  works  in  which  they  are  represented  and  ex- 
plained. The  examination  of  these  roofs  will  be  an  in- 
teresting study  for  the  young  engineer,  as  well  as  for 
the  carpenter. 


4.  Roof  of  Southampton  Church.  Designed  by  Mr. 
Revcley  in  1797.  Art.  Carpentry,  p.  638,  Pitu 
CXXIX.  Fig.  4.  . 

5.  6.  7.  These  roofs  are  designed  by  Mr.  Peter  Ni- 
cholson, and  described  under  Carpentry,  page  558, 
and  Plate  CXXIX.  Pig.  1,  2,  3. 

8.  Roof  of  the  old  Halle  au  Ble  at  Paris.  Design- 
ed  by  Moulinier.  Article  Carpentry,  page  5& 
Plate  CXXIX.  Fig.  5.  " 

9.  Roof  designed  by  Mr.  Peter  Nicholson,  for  a 
dome.  Article  Cabpbntry,  page  589,  Plate  CXXIX 
Fig.  6. 

10.  Roof  of  the  dome  of  St:  Paul's  Cathedral,  d* 
signed  by  Sir  Christophei*  Wren.  Article  Carps* 
try,  page  539,  Mv-    Plate  CXXIX.  Fig.  7,  8, 9. 

11.  Roof  of  the  Theatre  of  the  University  of  Ox- 
ford, designed  by  Sir  Christopher  Wren.  Dr.  Rob*- 
son's  Works,  art.  Roop. 

12.  Roof  of  the  Caledonian  or  Equestrian  Theatre 
in  Edinburgh,  in  180$).    Idem,  ibid. 

13.  Roof  of  the  Birmingham  Theatre.  NicholsfOJ 
Carpenter's  Assistant,  n.  61,  Plate  72. 

14.  Roof  of  Drury  Lane  Theatre.  Idem,  ibid.  p.  60. 

15.  Roof  of  Westminster  School.  Smith's  Spec* 
mens  of  British  Carpentry,  Plate  VIII.  and  Tredgold'i 
Carpentry,  Plate  IX.  Fig.  6*4. 

16.  Roof  of  the  Basilica  of  St.  Paol  at  Rome,  ese* 
cuted  about  four  hundred  years  ago.  Rondelet,  L'Art 
de  Batir ,  tome  iv.  p.  170.  Tredgold's  Carpentry, 
p.  85,  and  Plate  X.  Fig.  66;  and. Plate  CCCCLXXXI. 
Fig.  15,  of  this  article. 

17.  Roof  of  the  Theatre  d'Argentina  at  Rome. 
Rondelet,  L'Art  de  Batir,  torte  iv.  p.  220.  TreuVolcT* 
Carpentry,  p.  86,  and  Plate  X.  Fig.  69,  and  Plate 
CCCCLXXXI.  Fig.  16. 

18.  The  largest  roof  ever  executed,  being  that  of 
the  Riding  House  at  Moscow,  erected  by  Paul  I.  in 
1790.  KrafFt's  Recueil  de  Charpente,  part  ii.  No.  59. 
Rondelet's  L'Art  de  Batir,  tome  iv.  Plate  CXVI 
Tredgold's  Carpentry,  p.  87.  Plate  XL  Fig.  7.  and  Piatt 
CCCCLXXXI.  Fig.  17. 

19.  Roof  of  the  Royal  Military  Chapel  at  Wool w id 
designed  by  Mr.  Tredgold.  Tredgold's  CarpaUrj, 
p.  75,  226,  and  Plate  VIII.  Fig.  57. 

20.  Roof  of  a  dock  for  building  ships  under  cover, 
95  feet  span.  Designed  by  Mr.  Seppings.  This  root, 
Mr.  Tredgold  remarks,  is  a  fine  specimen  of  the 
best  method  of  stiffening  and  connecting  the  prt*> 
but  its  parts  are  not  in  equilibria.  Tredgold's  Carper 
try,  p.  18,  Plate  III.  Fig.  25^ 

See  the  articles  Bridge,  Cabpcntoy,  Joiksby, 
and  Strength  of  Materials,  and  the  following 
works. 

Couplet,  Mem.  Acad.  Par.  1726,  1731.  Emer*o« 
Mechanics,  Fluxions,  Algebra,  and  Miscellanies.  D* 
Robison's  treatises  on  Roop  and  Carpentry,  in  to 
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System  of  Mechanical  Philosophy*  Dr.  Young's 
Lectures  on  Natural  Philosophy*  Barlow's  Essay  on 
the  Strength  of  Timber.  Rondeletfs  VArt  de  BaHr. 
Kraffi's  liecueil  de  Charpenle.  Smith's  Carpenter's 
Companion.  Salimbene,  Mem.  Soc.  ItaL  torn.  iv.  p. 
2ty.  Price's  British  Carpenter.  Mathurin  Jousse 
Art  de  la  Charpenterie.    Nicholson's  Carpenter's  As* 


sislant.  Nicholson's  Carpenter**  Guide?  and  particu- 
larly Tredgold's  Elementary  Principles  of  Carpentry, 
Lond.  1820,  a  work*  of  great  merit  ana  utility.  A 
method  of  raising  sunken  roofs  will  be  found  in  the 
Transactions  of  the  Society  qf  Arts,  vol.  xx.  p.  574,  by 
Mr.  Woart, 


Hoof. 
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ROOK.    See  Ornithology,  Vol.  XVL  p.  8$. 

ROOKE,  Lawrence,  a  mathematician  of  consider* 
able  eminence,  was  born  at  Deptford,  in  Kent,  in  1623. 
After  receiving  a  good  education  at  Eton  school,  he* 
was  sent,  in  l6»9,  to  King's  college,  Cambridge,  where 
he  took  his  degrees.  In  1 650  he  engaged  apartments  in 
Wadham  college,  Oxford-,  for  the  purpose  of  enjoying 
the  society  of  Dr.  Wilkins  and  Mr.  Seth  Ward.  He 
afterwards  became  a  fellow  commoner  of  the  college ; 
and  during  his  residence  at  Oxford,  where  he  remained 
for  several  yean,  he  assisted  Mr.  Boyle  in  his  chemical 
and  physical  experiments.  In  the  year  1652,  Mr* 
Rooke  was  appointed  professor  of  astronomy  in  Gre- 
shim  college ;  and  in  i657,  he  exchanged  that  chair 
for  that  of  geometry.  Mr.  Rooke  was  one  of  those 
meritorious  individuals,  by  whose  exertions  the  Royal 
Society  was  established,  though  he  did  not  live  to  see- 
it  flourishing  under  the  royal  charter.  Among  Mr*. 
Rooke's  friends  and  patrons  was  the  Marquis, of  Dor- 
chester, who  frequently  invited  him  to  his  seat  at  High- 
gate,  and  took  him  every  Wednesday  to  the  Royal  So- 
ciety meetings  in  Gresham  college.  In  consequence  or 
walking  on  a  hot  summer's  day  from  Highgate  to  Lon* 
don,  he  caught  a  cold,  of  which  he  died  in  June,  1662, 
m  the  40th  year  of  his  age.  Mr.  Rooke  enjoyed  very 
high  reputation  during  his  life  time;  but  the  writings- 
which  he  has  left  behind  him  possess  little  value,  and 
are  not  worthy  of  being  enumerated.  See  Ward's  Lives* 
of  the  Gresham  Professors. 

ROOKE,  Sib  Gkorqk,  a  celebrated  naval  comman- 
der, was  born  in  1650.  His  passion  for  the  navy  was- 
3o strong,  that  he  entered  the  service  as  a  volunteer; 
and  having  distinguished  himself  by  his  courage  and 
attention  to  business,  he  soon  obtained  the  post  of  lieu- 
tenant, from  which  he  rose  to  that  of  captain  before  he 
was  thirty  years  of  age.  In  1690,  he  was  appointed 
rear-admiral  of  the  blue ;  and  in  1692,  he  obtained  the 
rank  of  vice-admiral,  and  served  in  the  famous  battle  of 
la  Hogue.*    On  the  day  following  the  battle,  he  sue* 
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ceeded  in  burning  twelve  ships  of  the  line,  and' a  56    Rooke, 
gun  frigate  in  La  Hogue.    In  consequence  of  this;  ser*  Sir  George, 
vice,  the  king  settled  upon  him  a  pension  of  £1000  per     ft0018* 
annum.     In  1693,  he  received  the  honour  of  knight-  Wr~ 
hood,  and  was  made  vice-admiral  of  the  red.     In  1696,^ 
he  received  the  chief  command  of  the  Channel  fleet,  and 
he  held  this  situation  till  the  peace  of  Ryswick,'  in 
1687.  He  was  elected  member  of  parliament  for  Ports- 
mouth, and  appointed  one  of  the  lords  of  the  admiralty* 
In  parliament  he  voted  principally  with  the  Tories  ;. 
and  when  the  Whigs  went  so  far  as  to  press  King  Wil- 
liam to  remove  him  from  the  Admiralty,  his  Majesty 
resolutely  replied,  "  I  will  not.— Sir  George  served  me 
faithfully  at  sea,  and  I  never  will  displace  him  for  acting 
as  he  thinks  most  usefully  for  the  service  of  hiscountry  in 
the  House  of  Commons."    In  1700;  he  commanded  the 
fleet  which  bombarded  Copenhagen.  In  1701,  he  com- 
manded the  Channel  fleet;  and  when  Queen  Anne  as- 
cended the  throne,  he  was  appointed,  as  vice-admiral  of 
England,  to  the  united  English  and  Dutch  fleet  which 
went  out  against  Cadiz*.    Although  that  expedition; 
flailed,  yet  Sir  George  had  the  good  luck  to  learn,  that 
22  Spanish  galleons,  guarded  by  a  French  squadron, 
had  arrived  in  the  harbour  of  Vigo,  and  having  sent 
firesin'ps  into  the  harbour,  he  destroyed  the  men  of  war 
and  several  galleons,  and  captured  the  rest.    After  per- 
forming some  other  services  to  his  country,  Sir  George, 
retired  into  private  life,  and  spent  the  remainder  of  his 
days  in  Kent,  where  he  died  in  1708,   in  the  58th 
year  of  his  age*    See  Campbell's  Lives  of  the  Admi* 
rals. 

ROOTS.  Incur  articles  Algebra  and  Arithmetic, 
we  have  treated  of  the  roots  of  equations  and  of  numbers 
at  sufficient  length.  It  remains  only  to  give  under  the 
present  article  a  Table  of  the  square  and  cube  roots  of. 
numbers,  which  will  be  found  of  the  greatest  use  in. 
various  calculations  both  in  science  and  the  arts.  The? 
Table  is  too  simple  to  require  farther  explanation. 


•JSee  our  article  Britain,  Vol  IV.  page<614. 
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Tablb  or  Square  Roots  axcd  Cubs  Hoots. 


Number. 

Square  Roots. 

Cube  Roots. 

Number. 

Square  Roots. 

Square  Roots. 

(Number 

Square  Roots. 

Cube  Boots. 

1 

1 

1.0000000 

1.0000000 

51 

7.1414284 

3.7084298 

101 

10.0498756 

4.6570095  1 

2 

1.4142136 

1.2599210 

52 

72IIIO26 

3.7325111 

102 

10.0995049 

4.6723287  1 

5 

1.7320508 

1.4422496 

53 

7-280 1099 

5.7562858 

103 

10.1488916 

4.6875482  1 

4 

2.0000000 

1.5874011 

54 

7.3484692 

3.7797631 

104 

10. 198  os  90 

4.7026694  ! 

5 

2.2360680 

1.7099759 

55 

7.4161985 

3.8029525 

105 

10.2469508 

4-7176W  | 

6 

2.4494897 

1.8171206 

56 
57 
£8 

7.4838148 

3.8258624 

1     106 

10  2956301 

4.7386235 

7 

2.6457513 

1.9129312 

7.5498344 

3.8485011 

107 

10.3440804 

4.747459*  i 

8 

2.8284271 

2.0000000 

7.6157751 

8.8708766 

108 

10.3923048 

4.7622032  ! 

9 

3.0000000 

2.0800857 

S9 

7.6811457 

3.8929965 

109 

10.4403065 

4.7768562  ! 

'     10 

3.1622777 

2.1544347 

60 

7.7459667 

8.9148676 

no 

10.4880885 

4.7914199  1 

11 

8.8166248 

2.2239801 

61 

7.81 02497 

8.9364972 

,111 

10.5856538 

.    4.8058955  ■ 

12 

3.4641016 

2.2894286 

68 

7.8740079 

3.9578915 

112 

10.5830052 

4.8202845  | 

13 

3.6055513 

2.8513347 

63 

7*9372539 

3.9790571 

118 

10.6301458 

4.8345881  . 

14 

3.7416574 

2.4101422 

64 

8.0000000 

4.0000000 

114 

10.6770783 

4.8485076  f 

15 

3.8729833 

2.4662121 

65 

8.0622577 

4.0207256 

115 

10.7238058 

4.862944*  ' 

16 

4.0000000 

2.5198421 

06 

8.1240884 

4.0412401 

116 

10.7703296 

4.8769990  , 

IT 

4.1231056 

2.5712816 

67 

8.1853528 

4.0615480 

w 

10.8166538 

4.890973*  , 

18 

4.2496407 

2.6207414 

68 

8.2462113 

4.0816551 

118 

10.8627805 

4.9048681  i 

19 

4.3588989 

2.6684016 

69 

8.3066239 

4.1015661 

119 

109087121 

4.919&4<  i 

20 

4.4721860 

2,7144177 

70 

8.5666003 

4.1212855 

120 

10*9544512 

4.9324242 

21 

4.5825757 

2.7589243 

71 

8.4261498 

4.1408178 

121 

11.0000000 

4.946G574  ' 

22 

4*6904158 

2.8020393 

78 

8.4852314 

4.1601676 

122 

11.0453610 

4.9596757 

23 

4.7958315 

2.8438670 

ft 

8.5440037 

4.1793390 

123 

11.0905365 

4973189S  1 

24 

4-8989795 

2.8844991 

74 

8.6023258 

4.1983864 

124 

11.1355287 

4.9866310  , 

*5 

5.0000000 

2  9240177 

76 

8.660654O 

4.2171633 

125 

11.1803599 

5.0000000 

26 

5.0990195 

2.9624960 

76 

8.7177&79 

4.2358236 

126 

11.2249722 

5.0132979 

27 

5.1961524 

34000000 

7T 

8.7749644 

4.2543210 

J  27 

1 1.2694277 

5.0265257  i 

28 

5.2910026 

3.0565889 

78 

8.8317609 

4.2726586 

128 

11.3137085 

5.0S96842 

*9 

5.5851648 

3.0725168 

79 

8.8881944 

4.2908404 

129 

11.3578167 

5.0527743  | 

80 

5.4772256 

3.1072825 

80 

8.9442719 

4.30886*95 

130 

11.4017543 

5.O657970  ■ 

31 

5.5677644 

3.1415806 

81 

9.0000000 

4.3267487 

151 

1 1.4455231 

5.0787531 

32 

5.6568542 

3.1748021 

88 

90553851 

4*3444815 

132 

11.4891253 

5.0916434 

85 

5.7445626 

3.2075343 

83 

9.1104336 

4.3620707 

138 

1  L.5325626 

5.1044687 

84 

5.8309519 

3.2396118 

84 

9.1651514 

4.3795191 

184 

11.5758369 

5  1172299 

35 

5.9160798 

1 

3.2710665 

85 

9*2195445 

4.8968296 

135 

11.6189500 

5.1299278 

36 

6.0000000 

3.30 19272 

86 

9.2736185 

4.4140049 

136 

1 1.6619038 

5.1425632  , 

31 

6.0827625 

3.3322218 

87 

9.3273791 

4.4310476 

137 

11.7046999 

5.1551367  ; 

38 

6.1644140 

3.3619754 

88 

9.3808315 

4.4479^02 

138 

11.7478444 

5  1676495  > 

89 

6.2449980 

5.5912114 

89 

9.43598 11 

4.4647451 

139 

11.7898261 

5.1801015 

40 

6.3254553 

3.4199519 

90. 

914868330 

4.4814047 

140 

11.8321596 

5.1924941 

41 

6.4031242 

8.4482172 

91 

9.5393920 

4.4979414 

141 

11.8743421 

5.2048279 

42 

6.4807407 

3.4760266 

92 

95916630 

4.51 43574 

142 

11.9163755 

5.2171034 

43 

6.5o74S85 

3.503398 1 

93 

9.6436508 

4.5306549 

143 

11.9582607 

5.2293215 

44 

6.6332496 

3.5303483 

94 

9.6953597 

4.5468359 

144 

12.0000000 

5.2414828  . 

45 

6.7082039 

3.5568933 

9« 

97467943 

4.5629026 

145 

12.0415946 

5.2535*79  ' 

46 

6.7823300 

3.5830479 

96 

9.7979590 

4.5788570 

146 

12.0830460 

5.2656374 

47 

6.8556546 

3.6088261 

97 

9.8488578 

4.5947009 

147 

12.1243557 

5.2776321 

48 

6.9282032 

8.6342411 

98 

9.8994949 

4.6104368 

148 

12.1655251 

5.2Q957** 

« 

7.0000000 

3.6593057 

99 

9.9498744 

4.6260650 

149 

12.2065556 

5.5014592 

50    | 

7.0710678 

3.6840314 

100    |   10.0000000 

4.6415888 

150 

12.2474487 

5.31329*5 

s 

BOOT. 


T&BLk  W  StjUABE  ROO*S  AND  CtJSB  ROOT*. 


451 


floor. 


Number. 

Square  Roan. 

Cube  Roots. 

Number.)  Square  Roou. 

Gulp  Root* 

Number. 

6quare  Roots. 

Cube  Roots. 

151 

12.2882057 

5*8250740 

201 

14.1774439 

5.8577660 

251 

15.8429795 

6.3079935 

15a 

12.8288280 

5.3368033 

202 

14.2126704 

5.8674645 
5.8771307 
5.8867653 

252 

15.8745079 

6.9163596 

153 

12.3693169 

5.348481* 

203 

14.2478068 

253 

15.9059737 

6.3247085 

151. 

12.4096736 

5.5601084 

204. 

14.2828569 

254 

15.9373775 

6.3330256 

155 

12.4498996 

5.3716854 

205 

14.3178211 

1 

5.S96S6S5 

%55 

J  5.9687194 

6.3413257 

156 

12.4899960 

5.3832126 

206 

14.3527001 

5.9059406 

256 

16.0000000 

6.3496042 

1.57 

12,5299641 

5.3946907 

207 

14.3874946 

5.9 154817 

€57 

16.0312195 

6.357861 1 

1.58 

12.5698051 

5.4061202 

208 

14.4222051 

5  9249921 

258 

16.0623784 

6.3660968 

159 

12.6095202 

5.4175015 

209 

14.4568323 

5.9344721 

259 

16.0934769 

6.3743111 

160 

12.649H06 

5.4288352 

210 

14.4913767 

5.9439220 

260 

16.1245155 

6.3825043 

161 

12.6885775 

5.4401218 

211 

14.5258390 

5.953341 8 

261 

16.1554944 

6.3906766 

162 

12.7279221 

5.4513618 

212 

14.5602198 

5.9627520 

262 

16.1864141 

6.3988279 

168 

12.7671453 

5.4625656 

213 

14.5945195 

3.9720926 

263 

16.2172747 

6.4069584 

164 

12  8062485 

£.4737087 

214 

14.6287388 

5.9814240 

264 

16*2480768 

6.4150687 

165 

12.8452326 

5.4848066 

.  215 

14.6623783 

5.9907264 

865 

16.2788206 

6.4231583 

166 

12.8840987 

5.4958647 

216 

14.6969385 

6.0000000 

^66 

16.3095064 

6.4312276 

167 

12.9238480 

5.5068784 

217 

14.7309199 

6.0092450 

267 

16.3401846 

6.4392767 

168 

12.9614814 

5.5178484 

218 

14.7648231 

6.0184617 

268 

16.3707055 

6.4473057 

169 

13.0000000 

5.5287748 

219 

14.7986486 

6.0276502 

269 

16.4012195 

6.4553148 

170 

13.0384048 

5.5396585 

220 

14.8323970 

6.0368107 

270 

16.4316767 

6.4633041 

171 

13.0766968 

5.5504991 

221 

14.8660637 

6.0459435 

271 

16.4620776 

6.4712736 

172 

13.1148770 

5.5612978 

222 

14.8996644 

6.0550489 

272 

16.4924225 

6.4792236 

178 

13.1529464 

5.5720546 

223 

14.9331845 

6.0641270 

273 

16.5227116 

6.4871541 

174 

13.1909060 

5.5827702 

224 

14.9660295 

6.0731779 

274 

16.5529454 

6.4950653 

175 

13.2287566 

5.5934447 

225 

15.0000000 

6.0822020 

275 

16.5831240 

6.5029572 

1T6 

18.2664992 

5.6040787  1 

226 

15.0332964 

6.0911994 

276 

16.6132477 

6.5108300 

177 

13.3041847 

5.6146724 

227 

15.0665192 

6.1001702 

277 

16.6433170 

6.51S6839 

178 

13.3416641 

5.6252263 

228 

15.0996689 

6.1091147 

278 

16.6733*20 

6 5265189 

179 

13.3790882 

5.6357408 

229 

15.1327460 

6. 1 1 80332 

279 

1 6.703293 1 

6.5343851 

180 

13.4164079 

5.6462162 

230 

15.1657509 

6.1269257 

A30 

16.7382005 

6.5421326 

181 

15.4536240 

5.656652$ 

231 

15.1968842 

6.1357924 

281 

16.7630546 

6.5499U6 

182 

13.4907876 

5.6670511 

232 

15.2315462 

6.1446387 

282 

16.7928556 

6.5576722 

188 

13.5277493 

5.6774114 

253 

15.2643575 

6.15344^5 

285 

16.8226058 

6.5654144 

184 

13.5646600 

5.6877340 

254 

15.2970585 

6.1622401 

284 

16.8522995 

6.573 1385 

185 

13  6014705 

5.6980192 

235 

15.3297097 

6.1710058 

285 

16.8819450 

6.5808443 

186 

13.6381817 

5.7082675 

236 

15.3622915 

6.1797466 

286  ' 

16.91 15345 

6.5885323 

187 

15.6747943 

5.7184791 

237 

15.5948048 

6.1884628 

287 

16.9410743 

6.5962023 

188 

13.7113092 

5.7286543 

238 

15.4272486 

6.1971544 

288 

16.9705627 

6.6058545 

189 

13.7477271 

5.7387986 

259 

15.4596248 

6.2058218 

289 

17.0000000 

6.6114890 

J  90 

13.7840488 

5.7488971 

240 

15.4919834 

6.2144650 

290 

17.0293664 

6.6 19 1060 

191 

18.8202750 

5.7589652 

241 

15.5241747 

6.2230843 

291 

17-0587221 

6.6267054 

192 

13.8561065 

5.7689982 

242 

15.5563492 

6.2316797 

292 

1 7.0880075 

6.6342874 

198 

13.8924440 

5.7789966 

243 

15.5884573 

6.2402515 

293 

17-1172428 

6  6418522 

19* 

13.9283883 

5.7889604 

244 

15.6204994 

6.2487998 

294 

17.1464282 

6.6493998 

195 

15.9642400 

5.7988900 

245 

15.6524758 

6.2573248 

295 

17-1755640 

6  6569502 

196 

14.0000000 

5.8087857 

246 

15.6843871 

6.2658266 

296 

1 7*2046505 

6.6644437 

197 

14.0356688 

5.8186479 

247 

15.7162336 

6.2743054 

297 

17.2836879 

6.6719403 

198 

14.0712473 

5.8284767 

248 

15.7480157 

6.2827613 

298 

17*2626765 

6.6794200 

199 

14.1067360 

5.8382725 

249 

15.7797338 

6.2911946 

899 

17.2916165 

6.6868831 

200   14.1421356 

5.8480355 

250 

15.8113883 

6.2996053 

300 

17.3205081 

6.6943295 

Boot* 
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ROOT. 


Table  of  Squarb  Boots  amo  Cube  Room. 


V 


JNurober. 

•_..» 

Cube  Roots. 

Number. 

Square  Roots. 

Cube  Roofs. 

Number. 

■_*«, 

Cube  Boou. 

601 
602 
60S 
604 
€Q5 

24.5153013 
24.5356883 
24.5560589 
24.5764115 
24.5967478 

8.4390098 

8.4436877 
8.4483605 
8.4530281 
8.4576906 

651 
652 
655 
654 
655 

25.5147016 

25.5342907 
25.5538647 
25.5734237 
25.5929678 

8  6668310 
8.671^665 
8.6756974 
8.6801287 
8.68 15456 

701 
702 
703 
704 
T05 

26  4764046 
26.4952826 
26.5141472 
26.5329983 
26.5518361 

8.883266) 

8  8874882 
8.8917063 

86959*04 
89OOJS04 

606 
.607 
608 

609 
610 

24.6170673 
24.6373700 
24.6576560 
24.6779254 
24.6981781 

8.4623479 
8,4670001 

8.4716471 
.8.4762892 
8.4809261 

656 

657 
658 

659 

660 

• 

25.6124969 
25.6320112 

25.6515107 
25.6709953 
25.6904652 

8.6689630 

8.6933759 
8.6977845 
8.7021882  • 
8.7065877 

706 
707 
708 

709 
710 

26.5706605 
26.5894716 
26.6082694 

26.6270539 
26.6458252 

8.90433ft 
8.008538? 
8.9127S69 
8.9169311  1 

8.9*11*14 ; 

61  r 
612 
.613 
614 
615 

24.7184142 
24.7386338 
24.7588368 
24.7790234 
24.7991935 

8.4855579 
8.4901848 
8.4948065 
8.4994233 
8.5040350 

661 
662 
663 
664 
665 

25.7099203 
25.7293607 
25.7487864 
25.7681975 
25.7875939 

8.7109827 
8.7153784 
8.7197596 
8.7241414 
8.7285187 

711 
712 

718 

714 
715 

26,6645883 
26.68*3281 
26.7020598 
26.7207784 

26.7394839 

8^253078 
8.9294902 
8.9836687 
8.9578433 
8.9*20140 

616 

617 
618 

619 
620 

24.8 193473 

24.8394847 
24.8596058 
24.8797106 
24.8997992 

8.508641 7 
8.5132435 
8.5178403 
8.5224321 

8.5270189 

666 

667 
668 

669 
670 

25.8069758 
25.8263431 
25.8456960 
25.8650345 
25.8843582 

8.7328918 
8.7372604 
8.7416246 
8.7459846 
8.7508401 

716 

717 
716 

719 

720 

26,7581768 
26.7768557 
26.7955220 
26.8141754 
26.8328157 

8.9461 809  . 
8.9505435 

8454503) 
8.9586581 
8.9628Q95 

621 
622 
628 
624 
625 

24.9198716 
24.9399278 

24.9599679 
24.9799920 
25.0000000 

8.5316009 
8.3561780 
8.5407501 
8.5453173 
8.5498797 

671 

672 
673 
674 
675 

25.5?036677 
25.9229628 
25.9422435 
25.9615100 
25.9807621 

8.7546913 
8.7590383 
8.7633809 
8.7677192 
8.7720532 

721 

722 
728 
724 
725 

26.8514482 
26.8700577 
26.8886593 
26.9072481 
269258240 

8.96G9570 
8.971100; 
8.975*4<X) 
8.979371* 
8.98350**) 

626 
627 
628 
629 
630 

25.0199920 
25.039968 1 
2&0599282 
25.0798724 
25.0998008 

8.5544372 
8.5589899 
8.5635377 
8.5680807 
8.5726189 

676 

677 
678 

679 
680 

26.0000000 

26.0192237 
26.0384331 
26.0576284 
26,0768096 

8.7763880 
8.7807084 
8.7850296 
8.7893466 
8.7936593 

726 

727 
728 

729 
780 

26.9443872 
26.9629375 
26.9814751 
27.0000000 
27.0185122 

8.9876373 
8.9917M 
8.9958bty  ' 

9.00000W 

9.0041134 

631 
632 
633 
634 
635 

25.1197134 
25.1396102 
25.1594913 
25.1793566 
25.1992063 

8.5771523 
8.5816809 
8.5862047 
8.5907288 
8.5*52380 

681 
682 
683 
684 
685 

26.0959767 
26.1151297 
26.1342687 
26.1533937 
26.1 725047 

8.7979679 
8.8022721 

8.8065722 

8  8108681 

8.8151598 

731 
752 
733 
754 
735 

27.0370117 
27*0554985 
27.0739727 
27.05)24344 
27.1108834 

9.00822*, 

g.oi2&&> 

9.0164311' 

9.0205^ 

9.0246** 

636 

637 
638 

639 
640 

25.2190404 
25.2388589 
25.2586619 
25.2784493 
25.2982213 

8.5997476 
8.6042525 
8.6087526 
8.6132480 
8.6177388 

686 

687 
688 

689 
690 

26.1916017 
26.2106848 
26.2297541 
1  26.2488095 
26,2678511 

8.819*474 
8.8287807 
8.8280099 
8.8322850 

8.8365559 

756 

737 
758 

739 
740 

27.1293199 
27.1477439 
27*1661554 
27.1845544 
27*2029410 

9-02871*9 

g.0528(£l 
9.03688o; 
9.0409655 
9.0450419 

641 
642 
643 
-644 
645 

25.3179778 
25.8377189 
25.3574447 
25.3771551 
25.3968502 

8.6222248 
8.6267063 
8.6311850 
8.6356551 
8.6401226 

691 
692 
693 
694 
695 

26.2868789 
26.3058929 
26.3248932 

26.3*38797 
26.3628527 

8.8408227 
8.8450854 
8.8493440 
8.8535965 
8.8578489 

741 
742 
743 
744 
745 

27.2213152 

27.2396769 
27.2580263 
27.2763634 
27.2946881 

9.0491 14* 

9.0552831 

9.05724S* 
9.O61S09* 
9.0653677  , 

646 
647 
648 
649 
650 

25.4165501 

25.4361947 
25.4558441 

25.4754784 

25.4950976 

8.6445855 
8.6490437 
8.653^974 
8.6579465 
8.662591 1 

696 
697 
698 

699 
700 

26.3818119 
26.4007576 
26.4196896 
26.4586081 
26.4575181 

8.8620952 

8.8663375 

8.8705757 

8.8748099 
8  879>400 

746 

747 
748 

749 
750 

27.3130006 
27.3313007 
27-3495887 
27.3678644 

27.3861279 

9.06942*0 
9.0734726  . 
9.0775197 
9.QS156SI 
9AS560&) 

ROOT. 


Tajl*  of  Sqvarb  Roqtb  and  Com  Beets- 
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Root* 


s  umber. 

Square  Roots* 

Cub*  Roots. 

Number. 

Square  Roots. 

Cube  Roots. 

Number.!  Square  Roots. 

Cube  Roots.  1 

751 

27.4043792 

90896392 

801 

28.3019434 

*  9.2870440 

851 

29.1719045 

9.4763957 

752 

27.4226184 

9.0936719 

802 

28.3196045 

92909072 

852 

29.1890390 

9  4801061 

753 

27.4408455 

9-0977010 

803 

28.8372546 

9.2947671 

853 

29.2061637 

9.4838156 

754 

27.4590604 

9.1017265 

804 

28.5548938 

92986259 

854 

29.2232784 

94875182 

755 

27.4772633 

91057485 

805 

28.3725219 

9.3024775 

855 

29.2403830 

9.4912200 

756' 

27*4954542 

91097669 

806 

28.3901391 

9.3063278 

856 

29.2574777 

949491 88 

757 

27.5136330 

9.1137818 

807 

28.4077454 

9.3101750 

857 

29.2745628 

9.4986147 

758 

27.5317998 

9.1177931 

808 

28.4258408 

9.3140190 

858 

292916S70 

9.5023078 

759 

27.5499546 

9.1218010 

809 

28.4429255 

9.3178599 

859 

29.3087018 

9-5059980 

760 

27.5680975 

9*1258053 

810 

28.4604989 

9.3216975 

- 

860 



29-3257566 

9^509685^ 

761 

27.5862284 

9.1298061 

811 

28.4780617 

9.8255520 

861 

29.3428015 

9.5133699 

m 

27.6048475 

9-1338034 

812 

284956137 

93293634 

862 

29.3598365 

9.5170515 

763 

27:6224546 

9.1377974 

813 

28.5181549 

9.8831916 

863 

29.3768616 

9-5207308 

764 

27.6405499 

9-1417874 

814 

28.5306852 

9.3370167 

864 

29.3938769 

95244068 

765 

27.6586334 

91457742 

815 

28.5482048 

9.3408386 

865 

29.4108828 

9.5280794 

766 

27^6767050 

9-1497576 

816 

285657137 

9.5446575 

866 

294278779 

9.5317497 

767 

27.6947648 

9.1537375 

817 

28  5832 119 

9.3484781 

867 

29.4448687 

9.5554172 

768 

27.7128129 

9.1577199 

818 

286006998 

93522857 

868 
869 

29.4618397 

9.5390818 

769 

27.7808492 

9.1616869 

819 

28.6181760 

9.5560952 

29.4788059 

9.5427487 

770 

27.7488789 

9^1656565 

820 

286556421 

95599016 

870 

29.4957624 

9.5464027 

771 

27.7668868 

9.1696225 

821 

28.6580976 

9.8637040 

871 

29.5127091 

9.0500589 

772 

27.7848880 

9.1735852 

822 

28.6705424 

9.3675051 

872 

29.5296461 

9.5537123 

773 

27.8028775 

gtl  775445 

823 

28.6879766 

9.8713022 

878 

29.5465734 

9  5578630 

774 

27.8208555 

&181500S 

824 

28.7054002 

93750963 

874 

29.5634910 

9  5610108 

775 

27.8388218 

9-1854527 

825 

28  7228182 

9.3788873 

875 

29.5805989 

95646559 

776 

27.8567766 

9.1894018 

826 

28.7402157 

9.3826752 

876 

29.5972972 

95682982 

777 

27.8747197 

9.1935474 

827 

28.7576077 

9.3864600 

877 

29.6141858 

95719377 

778 

27.8926514 

91972897 

828 

28.7749891 

9.3902419 

878 

29.6810648 

9.5753745 

779 

27-9105715 

9.2012286 

829 

28.7925601 

93940206 

879 

29  6479542 

9.5792085 

780 

274284801 

9-20£l641 

890 

28.8097206 

9.3977964 

880 

29.6647939 

9.5828897 

781 

273463772 

9.2090962 

881 

28.8270706 

9.4015691 

1  881 

29.68 16442 

9-5864682 

782 

27.9642629 

9.2130250 

332 

28.8444102 

94058887 

882 

29.6984848 

9.5900959 

783 

27.9821372 

9*2169505 

838 

28.8617394 

9.4091054 

883 

29.7153159 

95987169 

784 

28.0000000 

9.2208726 

884 

28.8790582 

9.4128690 

884 

29.7521375 

9.5975378 

785 

28.0178515 

9.2247914 

835 

28.8963666 

9.4166297 

885 

29.7489496 

9.6009548 

786 

28.0356915 

9.2287068 

836 

28.9136646 

9.4203878 

886 

29.7657521 

9.6045696 

787 

28.0535208 

9.2526189 

8S7 

28.9309528 

9.4241420 

887 

29.7825452 

9.6081817 

788 

28  j07  13377 

9.2365277 

838 

28.9482297 

9*4278936 

888 

297993289 

9.6117911 

789 

28.0891488 

9.2404383 

839 

289654967 

9.4316423 

889 

29.8161030 

9.6153977 

790 

28.1069386 

9.2445555 

840 

28.9827535 

94353880 

890 

29.8328678 

9.6190017 

791 

28.1247222 

9.2482344 

841 

29.0000000 

9.4391307 

891 

29.8496281 

9  6226080 

792 

28.1424536 

9.2521300 

842 

290172863 

94428704 

892 

29.8663690 

9.6262016 

793 

28.1602557 

9.2560924 

843 

29-0344623 

9.4466072 

893 

29.8831056 

96297975 

794 

28.1780056 

9.2599U4 

844 

29*0516781 

9.4505410 

894 

29-8998328 

96333907 

795 

28.1957444 

9.2637973 

845 

29.0688887 

9.4540719 

895 

29.9165506 

96369812 

796 

2&2134720 

9.2676798 

846 

29;0860791 

9.4577999 

896 

29.9352591 

9.6405690 

797 

28231 1484 

9.2715592 

847 

29.1032644 

94615249 

897 

29*9*995*3 

9.6441542 

798 

28.2488938 

9  2754362 

848 

29.1204396 

94652470 

898 

29.9666481 

9-6477867 

799 

28  2665881 

9 2793081 

849 

29^1376046 

9.4689661 

899 

29.9883287 

9-6513266 

800 

28.2842712 

9.2831777 

850 

291547595 

9  4726824 

900 

30.0000000 

9-6548938 

Root. 
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Table  op  Squabs  Roots  and  Cubh  Roots. 


1 


Number. 

JSquue  JEtooU. 

Cube  Boots. 

Number. 

Square  Boots. 

Cube  Boots. 

Number. 

Square  Roots. 

CubeB**.  j 

901 

902, 

90S 

904 

905 

30.0166620 
30.0333148 
3Q  0499584 
30.0675928 
SC.0832L79 

9.6584684 
9.6620403 
9.6656096 
9.6691762 
9.6727403 

951 
952 
953 
954 
955 

30.8362879 
30  8544972. 
30.8706984 
30.8868904 
30.9030743 

9.8339238 
9.8373695 
9.8408127 
9.8442.536 
9.8476920 

1001 
1002 
1003 
1004 
1005 

31.6385840 
31.6543836 
81.6701752 
31.6859590 
31.7017349 

10.003*3*2 
10.0066822 

10.0099899 
10.0133155 

1O01G63S9 

906 
907 
908 

909 
910 

SO  0998339 
30.1164407 
30.1330383 
30.1496269 
30.1662063 

9.6763017 
9.6798604 
9.6834166 
9*6869701 
9*6905^1 1 

656 

957 
958 

959 
960 

30.9 192497 
30.9354166 
30.9515751 
30.9677251 
30.9838668 

•  9  8511280 
9-8545617 
9-8579929 
9.86 142 18 
9-8648483 

1006. 

1007 

100$ 

1009 
1010 

31.7175030 
31.7332633 
31.7490157 
31.7647603 
31*7804972 

10.0199601 ! 

10.0232791  1 
10.0265958 
10.029910}  ' 
10.03322ft 

911 
912 
913 
914 
915 

30.1827765 

30.1993377 

30.2158899 
80.232432? 

30.2489669 

9.6940694 
9.6976151 
9.7011583 

97046989 
9.7082369 

961 
962 
963 
964 
965 

31.0000000 
31.0161248 
31.0322418 
31.0483494 
31.0644491 

9.8682724 
98716941 
9.8751135 
9-8785305 
9.88 19451 

1011 
1012 
1013 
1014 
1015 

31.7962262 
31.8119474 

31.8276609 
31.8433666 
31.8590646 

1O.O365330  , 

1O.O39S4I0  | 

10^)431469  i 
10.0464506 

10.0497521 

916 

917 
913 

919 
920 

30.26.54919 
30.2820079 
30.2985148 
30.3150128 
30.3315018 

9.7117723 
97153051 
9-7188354 
p.7223631 
9*7258883 

966 

967 
968 

969 
970 

31.0805405 
31.0966236 
31.1126984 
31.1287648 
31,1448230 

9  8853574 
9.8887673 

9.8921749 
98956801 
9-8989830 

1016 

1017 
1018 

1019 
1020 

31.8747549 
31,8904374 
31.9061123 
31,9217794 
31.9374388 

10.0530514 
.  10.0563485  | 
J  0.0596435 . 
10.06?93fe  t 
10.0662271 

921 
922 

923 

924 

925 

30.3479818 
30.3644529 
30.3809151 
30.3973683 
30.4138127 

9.7294109 
97329309 
9.7364484 
9.7399634 
97434758 

971 
972 
973 
974 
975 

31.1608729 
31.1769145 

31.1929479 
31.2089731 
31.2249900 

9.9025835 

9-90578 17 

9.9091776 

9.9125712 

.  9-9159624 

1021 
1022 
1023 
1024 
1025 

31.9530906 
31.9687347 
31.9843712 
32.0000000 
32.0156212 

10.0695156  ' 

.  10.0728020  , 

10.07&)Sft  ' 

10.0793®* ! 
10.0826469  , 

926 

927 
928 

929 
930 

30.4302481 
30.4466747 
30.4630924 
30.4795013 
30.4959014 

9.7469557 
9-7504930 

9-7539979 
9-7575002 

9*7610001 

976 

977 
978 

979 
980 

31.2409987 
31.2569992 
31.2729915 
31.2889757 
31.3049517 

9.9193513 

9.9227379 
9.9261222 

9.9295042 
9.9328839 

1026 
1027 
1028 

1029 
1030 

32.0312348 
32.0468407 
32.0624391 
32.0780298 
32.0936131 

100859*62  ■ 
10.0892019 
10.0924755 
10.0957469 

'  10.0990163 

931 
932 
933 
934 
935 

30.5122926 
30.5286750 
30.5450487 
30.5614136 
80.5777697 

9.7644974 
97679922 
97714845 
9.7749743 
9-7784616 

981 
982 
983 
984 
985 

3 1.3209 195 
31.3368792 
31.3528308 
31.3687743 
3 1.38 17097 

9.9362613 
9.9396363 
9-9430092 

9.9463797 

94497479 

1 

1031 
1032 
1033 
1034 
1035 

32.1091887 
32.1247568 
32.1403173 
32.1558704 
32.1714159 

10.1022855 
10.1055487 
10.1088117 
10.11207*8 
10.1153314  ■ 

936 

937 
938 

939 
940 

30.5941171 
30.610*557 
SO.6'267857 
30  6431069 
30.6594194 

9-7829466 

9.7854288 

9-7889087 
9-7923861 
9.79586J1 

986 

987 
988 

989 
990 

31.4006369 
31.4165561 
31.4324673 
31.4483704 
31.4642654 

9-9531138 
9.9564775 
9.9598389 
9.9631981 
99665549 

1036 

1037 
1038 

1039 
1040 

32.1869539 

32,2024844 

32.2180074 

32.2335229 
32,2490310 

10.1185882; 

10.1218423 

10.1250953 

10.1283457 

10.1315941 

941 
942 
943 
944 
945 

SO  675723S 
30.6920185 
30.7083051 
30.7245830 
30.7408523 

9-7993336 
9-8028036 

9.8062711 
9- 8097362 

9.8131989 

991 
992 
993 
994 
995 

31.4801525 
31.4960315 
31.5119025 
31.5277655 
31.5436206 

99699095 

997SZ619 
99766120 

9.9799599 
9.9333055 

1041 
1042 
1043 
1044 
1045 

32.2645316 
32.2800248 
32.2955105 
32.3109888 

32.3264598 

• 

1O134840S 
10135064) 
101413265  , 
101445667 
10.1478M;  j 

946 

947 
948 

949 

,  950 

30.7571130 
30.7733651 
30.7896086 
30.8058436 
30.8220700 

9.81 66591 
9.8201169 
9.8235723 
9.8270252 
9.8304757 

996 
997 
998 

999 
1000 

31.5594677 
31.5753068 
31.5911380 
31.6069613 
3 1.6227766 

9.9866488 
9.9899900 
9.9933289 
9  9996656 
10.0000000 

1046 

1047 
1048 
1049 
1050 

32.3419233 

32*357379* 
32.3728281 

32.3882695 
32.4037035 

1O1510406  j 
10.154274* 

1015750ft 
10.1607359 

10l639j»L 

BOOTl 


Table  of  Squabs  Roots  and  Cobb  Roots. 


457 


Root, 


Numbe 

r.  Square  Roots. 

Cube  Root*.  I  Number 

.  Squate  Roots. 

Cube  Roots. 

I  Number.  Square  Roots.  |  Cube  Roots. 

1051 

32.4191801 

10.1671893 

1101 

55.1813200 

10.5259284 

1151 

33.9263909 

10.4799314 

1052 

32.4345495 

10.1704129 

1102 

83.1965853 

10.3290537 

1152 

33.9411255 

10(4829656 

1053 

£2.4499615 

10.1786344 

1103 

85.21 14488 

10.3321770 

1153 

58.9558537 

10.4859980 

1054 

82.4653662 

10.1768539 

1104 

85.2264955 

10.3352985 

1154 

33.9705755 

10.4890286 

1055 
1056 

33.4807635 

10.1800714 

1105 

53.2415405 

« 

10.3384181 

1155 

33.9352910 

10.4920575 

32.496*1536 

10.1852868 

U06 

83.2565788 

10.3415558 

1156 

34.0000000 

10.4950847 

1057 

32.5115364 

10.1865002 

1107 

38.2716095 

10.3446517 

1157 

54.0147027 

10.4981101 

1053 

32.5269H9 

10.1897116 

1106 

38.2866859 

10.8477657 

1158 

34.0293990 

10.5011557 

1059 

32.5422802 

10.1929209 

1109 

35.3016516 

10.5508778 

1159 

34.0440890 

10.5041556 

1060 

32.5576412 

10.1961283 

1110 

38.3166625 

10.3539880 

1160 

34.0587727 

10.5071757 

1061 

32.5729949 

10.1993336 

1111 

38.8316666 

10.3570964 

1161 

34.0734501 

10.5101942 

1062 

32.5888415 

H> 2025369 

1112 

33.5466640 

10.3602029 

1162 

54.0881211 

10.51S21Q9 

106S 

32.0086807 

10.2057382 

1113 

33.3616546 

10.8633076 

1163 

54.1027858 

10.5162259 

1064 

32.6190129 

10.2089375 

1114 

33  3766385 

10.3664103 

1164 

34.1174442 

10.5192591 

1065 

32.6843377 

10.2121347 

1115 

33.3916157 

10.3695115  I  1165 

34.1320963 

10.5222506 

J066 

32.6496554 

10.2153300 

1116 

58.4065862 

10.5726103  I  1166 

54.1467422 

10.5252604 

1067 

32.66^9659 

10.2185233.  1117 

33.4215499 

10.3757076  I  1167 

54.1613817 

10.5282685 

1068 

32.6802693 

10.2217146 

1118 

33.4365070 

10.3788050  I  1168 

34.1760150 

10.5312749 

1069 

32.6^55654 

10.2249039 

1119 

38  4514575 

10.3818965  1  1169 

34.1906420 

10.5342795 

1070 

32.7108544 

10.2280912 

1120 

53.466401 1 

10.3849882  I  1170 

34.2052627 

10.5872825 

1071 

32.7261363 

10.2312766 

1121 

83.4815581 

10.3880781  J  1171 

34.2198873 

10.5402837 

1072 

32.7414111 

10.2544599 

1122 

334962684 

10.3911661  1  1172N  34.2344855 

10.5432832 

1073 

32.7566787  1 

10.2376413 

1123 

33  5111921 

10.5942523  I  1173   34  2493875 

10.51*52810 

1074 

32.7719392 

10.2408207 

1124 

83.5261092 

10.3973866  J  1174 

34  2636834 

10.5492771 

1075 

32.7871926 

10.2439981 

1125 

■ 

535410196 

10.4004192 

1175 

34.2782730 

10.5522715 

1076 

32.8024389 

10.2471735 

1126 

33.5559234 

10.4934999 

1176 

34.2928564 

10.5552642 

1077 

32.8176782 

10.2503470   1127 

33.5708206 

10.4065787 

1177 

34.3074336 

10.5582552 

1078 

32.8329103 

10.2585186 

1128 

38.5857112 

10.4096557 

1178 

54.5220046 

10.5612445 

1079 

32  8481354 

10.2566881 

1129 

336005952 

10.4127310 

1179 

54.5365694 

10.5642822 

1080 

32.8633535 

10.2598557 

1130 

33.6154726 

10.4158044 

1180 

54  5511281 

10.5672181 

1081 

32.8785644 

10.2630213 

1151 

3*6303434 

10.4188769 

1181 

34.3656805 

10.5702024 

1082 

32.8937684 

10.2661850 

1132 

33.6452077 

10.4219457 

1182   84.3802268 

10.5731849 

1083 

32.9089653 

10.2693467 

1158 

38  6600653 

10.4250138 

1185 

34.3947670 

10.5761658 

1081. 

32.9241553 

10.2725065 

1134 

58.6749165 

10.4280800 

1184 

34.409301 1 

10.5791449 

1085 

32.9S93SS2 

10.2756644 

1135 

33.6897610 

10.4311445 

1185 

54.4288289 

10.5821225 

1086 

32.9545141 

10.2788203 

1136 

33.7045991 

10.4342067 

1186 

34.4383507 

'  10.5850983 

1087 

32.9696830 

10.2819743 

11S7 

33.7194506 

10.4372676 

1187 

34.4528663 

10.5880725 

1088 

32  9848450 

10.2851264 

1138 

55.7342556 

10.4403267 

1188 

34.4673759 

10.5910450 

1089 

33.0000000 

10.2882765 

1139 

33.7490741 

10.4453839 

1189 

34.4818793 

10.5940158 

1090 

33.0151480 

10.2914247 

1140 

38.7638860 

10.4464393 

1190 

34.4963766 

10.5969850 

1091 

33.0302891 

10.2945709 

1141 

33.7786915 

10.4494929  ' 

1191 

84.5108678 

10.5999525 

1092 

33.0454233 

10.29771  A3 

1142 

53.7934905 

10.4525448 

1192 

34.5253530 

10.6029184 

1093 

33.0605505 

10.3008577 

1143 

53.8082830 

10.4555948 

1193 

34.5398321 

10.6058826 

1094 

33.0756708 

10.3039982 

1144 

33.8280691 

10.4586431 

1194 

34.5545051 

10.6088451 

1095 

33.0907842 

10.3071368 

1145 

53.8378486 

9 

10.4616896 

1195 

34.5687720 

10.6118060 

1096 

33.1058907 

10.3102735 

1146 

33.8526218 

10.4647343 

1196 

34.5832329 

10.6147652 

1097 

33.1209903 

10.3134083 

1147 

53.8673884 

1 0.4677778 

1197 

34.5976879 

10.6177228 

1098 

33.1360830 

10.3165411 

1148 

33.8821487 

10.4708185 

1198 

34.6121366 

10.6206788 

1099 

33.1511689 

10.3196721 

1149 

33.8969025 

10.4738579 

1199 

34.6265794 

10.6236331 

1100 

33.1662479 

10.8228012 

1150 

33.9116499 

10.4768955 

1200 

34.6410162 

10.6265857 
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ROPEMAKING. 


Size  of  rope 
yarns. 


Warping 
tbe  yarns. 


Tarring 
the  yarn* 


ROPEMAKING  is  a  highly  important  and  useful 
art,  by  which  a  great  number  of  delicate  fibres  are 
combined  together. 

The  fibres  most  commonly  used  in  the  manufacture 
of  ropes,  are  those  of  hemp,  the  best  kinds  of  which 
come  from  the  south  of  Russia,  and  are  imported  into 
England  from  Riga  and  St.  Petersburgh. 

The  fibres  of  hemp  which  compose  a  rope,  seldom 
exceed  in  length  three  feet  and  a  half  at  an  average. 
They  must  therefore  be  twined  together  so  as  to  unite 
them  into  one,  and  this  union  is  effected  by  the  mu- 
tual compression  of  the  two  fibres.  If  this  compres- 
sion is  too  great,  the  strength  of  the  fibres  at  the  part 
where  they  join  will  be  diminished,  so  that  it  becomes 
a  matter  of  great  consequence  to  give  them  only 
that  degree  of  twist  which  is  essential  to  their  union. 

The  first  part  of  the  process  of  ropemaking,  is  that 
of  spinning  the  yarns  or  threads,  which  is  done  in  a 
manner  analogous  to  that  of  ordinary  spinning.  The 
spinner  carries  a  bundle  of  dressed  hemp  round  his 
waist.  The  two  ends  of  tbe  bundle  unite  in  front 
Having  drawn  out  a  proper  number  of  fibres  with  hia 
hand,  he  twists  them  with  his  fingers,  and  fixing  this 
twisted  part  to  the  hook  of  a  whir),  which  is  driven 
by  a  wheel  put  in  motion  by  an  assistant,  he  walks 
backward  down  the  ropewalk,  the  twisted  part  always 
drawing  out  of  the  bundle  round  his  waist  more  fibres 
as  in  the  common  spinning  wheel.  The  spinner  takes 
care  that  these  fibres  are  properly  supplied,  and  that 
they  always  enter  the  twisted  part  with  their  ends, 
and  never  by  their  middle.  As  soon  as  he  has  reach- 
ed the  end  of  the  walk,  another  spinner  takes  the  yarn 
off  the  whirl,  and  gives  it  to  another  person  to  put  up- 
on a  reel,  while  he  himself  attaches  his  own  hemp  to 
the  whirl  hook,  and  proceeds  down  the  walk.  When 
the  person  at  the  reel  begins  to  turn,  the  first  spinner 
who  has  completed  his  yarn  holds  it  firmly  at  the  end, 
and  advances  slowly  up  the  walk  while  the  reel 
is  turning,  keeping  it  equally  tighi  all  the  wsv,  till  he 
reaches  the  reel,  where  he  waits  till  the  second  spinner 
takes  his  yarn  off  the  whirl  hook,  and  joins  it  to  the 
end  of  that  of  the  first  spinner,  in  order  that  it  may 
follow  it  on  the  reel. 

The  common  size  of  rope  yarns  is  from  one-twelfth 
of  an  inch  in  diameter,  to  a  little  more  than  one-ninth 
of  an  inch,  about  160  fathoms  of  them  weighing  from 
two  and  a  half  to  four  pounds,  as  in  the  following 
table,  the  first  column  showing  the  sizes  of  the  yarns. 

aisek  lbs.  ox.  dn.  Sim,  lbs.  o*.  dn. 

J6  4  0  0  21  3    0* 

17  3  12  4  22  2   14  7 

18  3  8  14  23  2   12  8 

19  3  5  14  24  2  10  10 

20  3  3  3  25  2  8  15 

The  next  part  of  the  process  is  that  of  tvarping  the 
yarns,  or  stretching  tbem  all  to  one  given  length,  pre- 
vious to  their  being  tarred,  which  is  about  two  hun- 
dred fathoms  in  full  length  rope  grounds,  and  also  in 
putting  a  slight  turn  or  twist  into  them. 

The  third  process  in  ropemaking  is  the  tarring  of  the 
yarn.  Sometimes  the  yarns  are  made  to  wind  off  one 
reel,  and  having  passed  through  a  vessel  of  hot  tar,  are 
wound  up  on  another*  the  superfluous  tar  being 
removed  by  causing  the  yarn  to  pass  through  a  hole 
surrounded  with  spongy  oakum ;    but  the  general 


method  is  to  tar  it  in  skains  or  hanks,  which  art 
drawn  by  a  capstan  with  a  uniform  motion  through 
the  tar  kettle.  In  this  process  great  care  most  be  to- v 
ken  that  the  tar  is  boiling  neither  too  fast  nor  too 
slow.  Yarn  for  cables  requires  more  tar  than  for 
hawser  laid  ropes,  and  for  standing  and  running  rig. 
ging  it  requires  only  to  be  well  covered.  Tarred 
cordage  has  been  found  to  be  weaker  than  what  is  en- 
tarred  when  it  is  new,  but  the  tarred  rope  acquires 
strength  by  keeping. 

The  last  part  of  tbe  process  of  ropemaking  is  to  lay  1 
the  cordage.  For  this -purpose  two  or  more  yaroa  art' 
attached  at  one  end  to  a  hook.  The  book  ia  then 
turned  the  contrary  way  from  the  twist  of  the  indivi- 
dual yarn,  and  thus  forms  what  is  called  a  tirni 
Three  strands^  sometimes  four,  besides  a*  central  one, 
are  then  stretched  at  length,  and  attached  st  one  cod 
to  three  contiguous  but  separate  hooks,  and  st  tfet 
other  end  to  a  single  hook,  and  the  process  of  combiaing 
them  together,  which  is  effected  by  turning  the  jin- 
gle hook  in  a  direction  contrary  to  that  of  the  other 
three,  consists  in  so  regulating  the  progress  of  the 
twists  of  the  strands  round  their  common  axis,  that  the 
three  strands  receive  separately  at  their  opposite  eni* 
just  as  much  twist  as  is  taken  out  of  them  bj  the? 
twisting  the  contrary  way  in  the  process  of  combina- 
tion. In  this  way  is  formed  what  is  technically  calk! 
a  shroud  laid  rope. 

Such  was  probably  the  whole  process  of  ropemaking 
for  many  ages,  till  the  progress  of  the  maritime  an  re- 
quired  the  use  of  ropes  of  a  much  larger  siie ;  for  th> 
could  not  be  advantageously  effected  by  increasing  thr 
number  of  yarns  in  a  strand.  Were  we  to  attempt  tc 
compose  a  strand  of  a  great  number  of  yarns,  tbe  pin 
would  not  have  a  sufficient  number  of  turns  roaod 
their  common  axis  to  prevent  tbein  from  alipptfij 
when  the  yarn  is  stretched  ;  many  of  the  fibres  would 
be  broken  on  being  twisted  together  into  one  spin'. 
"  because,"  as  Mr.  Chapman  remarks,  "  the  outward 
coat  of  threads  or  yarns  is  exposed  to  more  stress  thas 
the  internal  ones,  as  will  be  very  evident  when  it  a 
considered  that  when  two  or  three  hundred  yarns  are 
all  stretched  at  length  to  form  one  cylindric  mass,  they 
will  lie  at  different  distances  from  tbe  centre  of  tte 
cylinder,  and  that,  when  twisted  together,  the  oousti 
yarns  form  a  spiral  of  some  given  number  of 
round  the  mass  of  the  included  yarns,  forming  a  cos 
siderable  diameter,  and  are  therefore  much  shortened 
whilst  the  inner  yarns  take  only  the  same  number 
turns  round  a  reduced  axis,  and  from  that  cause 
be  less  shortened.  Therefore  it  follows,  that  the  out- 
side yarns  only  can  be  in  full  tension,  whilst  those 
within  must  be  more  or  less  puckered  up,  according  u 
their  proximity  to  the  centre." 

From  these  •causes,  cables,  or  large  ropes  which 
said  to  be  cable  laid,  are  formed  by  the  combination 
lesser  ropes  twisted  around  their  common  axis,  m 
same  manner  as  a  shroud  laid  rope  is  formed  bj  tr 
combination  of  strands  twisted  round  their  com 
axis.     Cables  of  water  ropes  are  formed  on  this  pro*  • 
pie,  even  when  their  size  is  not  very  great,  as  ther  an 
•thus  made  more  hard  and  compact,  which  makes  then 
resist  the  easy  admission  of  water. 

Such  is  a  brief  and  general  account  of  the  state  of 
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the  rope  manufacture  tHl  the  end  of  the  las*  century,  we  must  refer  the  reader  to  Mr.  Chapmen's  work,  aJ-     Rope, 
when  various  successful  attempts  were  made  not  only  ready  quoted.    Tnis  machinery  was  erected  on  a  very    makjng- 
*  to  improve  tbe  quality  of  ropes,  but  to  facilitate  the  large  scale  at  Southwick,  on  the  river  Wear.                    ^  T 
process  of  making  them.  In  the  same  year,  Mr.  J.  D.  Balfour,  of  Elsineur,  Mr.  Bal- 
We  shall  now  endeavour  to  give  an  account  of  these  took  out  a  patent  for  c<  a  new  invented  machine  for  four's  pa- 
important  iraprovements,taking  for  our  guide  Mr«Chap»  manufacturing  ropes  and  cordage."    The  principal  ob-  tent»  I793- 
man's  Treatise  on  the  Progressive  endeavours  to  improve  ject  of  Mr.  Balfour's  invention  was,  to  remedy  the  de- 
the  Manufacture  and  Duration  qf  Cordage.  feet  in  the  usual  method  of  making  the  strand ;  in  con* 
i     So  early  as  1783,  Mr.  Sylvester  proposed  to  super*  sequence  of  which,  a  given  number  of  spirals  round  a 
sfde  the  necessity  of  a  rope  ground,  by  employing  a  large  cylinder,  must  require  a  greater  length  of  yarn 
machine,  of  which  he  deposited  a  model  with  the  So-  than  the  same  number  of  spirals  formed  round  a  small. 
ciety  of  Atta,  which  we  have  had  occasion  to  examine,  cylinder,  having  its  axis  of  the  same  length  as  the 
In  order  that  the  manufacture  might  be  carried  on  in  large  one. 

a  house,  he  spun  the  thread  on  a  bobbin  and  swindle,  In  order  to  avoid  this  evil,  Mr.  Balfour  stretched  out 
and  the  yarns  which  composed  the  strands  were  wound  at  length  upon  a -rope  ground  ail  the  yarns  which  were 
an  three  separate  reels  fixed  on  frames,  which  turned  to  compose  the  strand,  to  the  same  length  as  the  pro- 
individual  ly  round  their  axis,  and  also  round  a  com-  posed  strand.     The  remaining  length  of  the  yarns,  or 
mon  centre,  in  consequence  of  which  motions  they  were  the  excess  of  the  length  of  the  yarns  above  the  requir- 
twisted  into  a  rope,  which  was  to  be  wound  up  as  it  ed  length  of  the -strand,  was  to  be  wound  up  on  aa 
was  made     Mr.  Chapman  mentions,  that  the  defect  of  many  bobbins  as  there  were  yarns  placed  upon  a  large 
tbe  machine  was,   that  the  process  of  making  the  frame.  The  yarns  were  separated  at  intervals  through-    . 
strands,  and  twisting  them  into  a  rope,  was  performed  out  their  whole  length  from  the  frame  to  the  com- 
by  two  successive  operations  as  in  a  rope  ground,  por-  mencement,  where  they  all  united  either  through  holes 
tions  of  the  threads  being  first  made,  and  these  por-»  arranged  in  concentric  circles,  or  round  the  notches  of 
tions  aftarwards  combined  into  a  rope. .  Our  recolleo*  an  apparatus  which  he  called  a  top  minor.  The  whole 
tion  of  the  machine,  however,  is,  that  both  operations  of  the  yarns  were  then  twisted  at  that  end,  the  top 
were  performed  at  the  same  time.  minor  retiring  as  the  twist  advanced.    As  the  yarns  at 
Be  this  as  it  may,  however,  the  invention  was  given  the  opposite  end  would  remove  from  the  bobbins  no 
gratuitously  to  the  public,  and  as  the  inventor  took  out  more  than  was  necessary  from  their  position  in  the  in- 
no  patent,  it  was  never  carried  into  effect,— the  gene-,  ternal  or  external  part  of  the  spiral,  they  would  of 
nl  result  of  most  inventions,  where  no  inducement  is  course  be  of  different  lengths.     "  This  plan,"  says  Mr. 
held  out  to  bring  them  into  actual  practice.  Chapman,  «  was  very  ingenious,  and  had  much  merit 
In  1784,  Mr.  Benjamin  Seymour  took  out  a  patent  in  its  principle,  although  defective  in  stopping  short  of 
for  a  new  method  of  making  ropes ;  but  this  seems  to  what  would  effect  tbe  ultimate  purpose  of  causing  all 
bave  been  nothing  more  than  the  substitution  of  horses  the  yarns  to  bear  alike  on  breaking  the  rope.  Before  a 
in  place  of  men,  for  driving  the  machinery  then  in  use.  rope  is  brought  to  its  breaking  stress,  both;  it  and  the 
The  Rev.  £.  Cartwright  took  a  patent  in  1792,  for  strands  composing  it  are  much  elongated,  and  their 
his  Cordelier,  a  machine  for  making  ropes.     This  in*  diameters  greatly  reduced.     Now,  under  any  reduc- 
vention  appears  to  have  been  tbe  same  as  Mr.  Sylves*  tion  of  diameter  of  strand,  it  is  apparent  that  the 
ter'a;  but  differed  from  it,  according  to  Mr.  Chapman,  outside  coat  of  yarns  must  slacken  considerably,  and 
in  the  circumstance  of  the  motions  for  twisting  the  give  no  support  to  the  internal  yarns,  which,  from  the 
strands,  and  making  the  rope,  going  on  at  the  same  smallness  of  the  spiral,  could  elongate  but  little,  and 
time.  must  of  course  break  in.  succession  from  the  centre 
The  advantages  of  making  ropes  by  machinery  seems  outwards.     In  addition  to  this  defective  circumstance, 
to  have  been  considered  so  great,  that  the  attention  of  the  mode  of  operation  was  so  complex  and  laborious, 
many  ingenious  individuals  was  about  this  time  direct-  as  to  prevent  its  adoption.    This  invention  of  Mr.  Bal- 
ed to  the  subject.  four's,  though  defective  and  nugatory,  has  nevertheless 

In  the  year  1793,  no  fewer  than  three  patents  were  been  the  basis  of  all  future  improvements." 

taken  out  for  improved  methods  of  making  ropes.  Mr.  The  defAct  in  Mr.  Balfour's  method  was  very  ingeni-  Mr.  Hud. 

R.  Fothergill,  of  Sunderland,  secured  by  patent,  in  ously  supplied  by  Mr.  Joseph  Huddart  of  Islington's  dart's  fint" 

1793,  his  invention  of  a  method  of  heckling  and  pre-  "  new  mode  of  making  great  cables,  and  other  cordage,  patent, 

paring  thebesmp,  and  of  spinning  it  into  rope  yarn,  so  as  to  obtain  a  greater-  degree  of  strength  therein,  l793« 

and  ot  a  machine. for  making  the  rope.     This  machine,  by  a  more  equal  distribution  of  strain  upon  the  yarns." 

which  we  have  represented  in  Plate  CCCCLXXXII.  This  method  was  secured  by  patent,  in  1793,  and  was 

Fg.  ].  is  on  the  same  principle  as  Mr.  Cartwright's.  suggested  by  a  practice  which  Mr.  Huddart  had  seen 

The  object  of  it  was,  to  make  ropes  without  the  neces-  among  the  negroes  in  the  West  Indies,  in  making  lines 

sity  of  a  rope  ground,  and  to.  diminish  the  labour  of  the  of  a  certain  description.     Behind  the  top  minor  of  Mr. 

manufacturer.     In  the  perspective  view  of  this  ma-  Balfour,  Mr.  Huddart  places*  a  tube,  consisting  of  two 

chine  given  in  the  figure,  A  represents  the  platform,  parts,  divided  longitudinally,   and  overlapping  each 

by  the  revolutions  of  which  the  three  strands  are  twist-  other*     These  tubes,  made  of  thin  steel,  and  brought 

ed  into  a  rope  at  their  place  of  junction  B,  from  which  to  a  spring  temper,  may  be  more  or  less  compressed. 

it  is  drawn  forward  at  C  as  it  is  made  by  the  re  vol  u-  Mr.  Huddart'a  .top  minor  consists  of  a  plate,  perforated 

tion  of  the  wheel  D.     The  three  separate  reels  that  with  a  proper  number  of  holes  for  the  yarns,  arranged 

contain  the  strands  are  shown  at  E,  E,  E,  and  contain  in  concentric  circles ;  and  at  a  distance  from  the  plate, 

the  proper  number  and  length  of  yarns  necessary  for  a  sufficient  to  allow  the  yarns  to  be  easily  concentrated, 

strand.    These   reels  revolve  round  their  individual*  is  placed  the  above-mentioned  tube,  which  is  connected 

axes,  at  the  same  time  that  they  are  all  carried  round  with  a  register,  which  indicates  the  proper  angle  of 

by  the  frame  A,  which  supports  them.     For  a  drawing  twist  during  that  process,  and  regulates  the  increased 

of  Mr.  Fothergill's  machinery  for  slivering  and  draw-  angle  of  the  next  process.    The  reels  which  held  tbe 

ing  out  the  hemp,  and  of  his  yarn  spindle  and  bobbin,  yarns,  were  placed  at  the  head  of  the  rope  ground  in 
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a  stationary  frame,  and  at  the  strand  was  twitted  by 
the  hook  of  a  sledge,  the  register  advanced  towards  the 
stationary  frame.  To  the  mats  of  yarn  thus  formed 
into  a  strand,  Mr.  Hnddart  gave  an  additional  twist, 
by  which  the  strand  was  shortened,  and  a  compensa- 
tion made  for  the  effects  of  a  reduction  of  its  diameter 
S'  stretching.  Mr.  Huddart  likewise  proposed  a  me. 
od  of  twisting  the  yarns  while  they  were  forming 
into  a  strand,  in  order  to  counteract  the  diminution  of 
strength  which  would  have  arisen  from  the  untwisting 
produced  by  the  countertwitt  of  the  strand.  • 

Such  was  the  state  of  the  rope  manufacture,  when 
Mr*  Chapman  of  Newcastle  took  out  his  first  patent 
fbr  the  improvement  of  cordage,  and  which  was  fol- 
lowed by  a  series  of  other  patents,  which  appear  to 
have  contributed  greatly  to  the  present  improved  state 
of  the  rope  manufacture.  '  His  first  patent,  dated  in 
1797,  had  fbr  its  object  to  dispense  with  rope  grounds, 
and  to  reduce  the  ezpence  of  the  manufacture.  The 
strands  revolved  round  their  own  axis  only,  and  the 
rope  was  formed  by  the  revolution  of  a  separate  axis  on 
which  it  was  wound. 

Mr.  Chapman's  second  patent,  dated  1798,  consisted 
in  tarring  the  yarns  so  as  to  cause  them  all  to  wind 
up  singly  as  they  came  from  the  tar  kettle ;  and  in 
making  the  strand  separately  by  house  machinery, 
and  in  two  distinct  methods.  The  first  of  these  me- 
thods consisted  in  having  the  yarns  on  separate  reels 
fixed  on  a  platform,  supported  by  the  revolving  shaft 
or  frame,  by  which,  when  the  yarns  were  brought  to  a 
focus,  the  strand  was  to  be  twisted,  and  thence  drawn 
forward  and  coiled  up  by  machinery  in  a  stationary 
position.  The  second  method  consisted  in  having  the 
reels  in  a  stationary  frame,  and  conducting  the  yarns 
separately  into  one  focus  over  to  a  revolving  shaft 
or  frame,  in  which  the  strand  has  to  be  wound  up  as 
made,  and  which  contained  the  machinery  for  hauling 
forward  the  yarns  which  composed  the  strand.  The 
hauling»forward  machinery  consisted  of  two  rollers  on 
a  stationary  and  separate  frame,  close  to  the  opening  in 
the  top  of  the  revolving  shaft,  which  twisted  the  yarn 
prepared  for  a  strand,  and  contained  the  reel  on  which 
it  was  wound  up.  The  two  rollers  by  which  the  yarns 
were  compressed  and  brought  forward,  drew  them  out 
to  the  same  length,  and  prevented  the  yarn  from  being 
twisted  into  a  mass.  The  strands  thus  made,  were 
proved  by  public  experiments  to  be  greatly  superior  to 
those  made  by  the  old  methods. 

In  the  same  year,  via.  1798,  Mr.  Balfour  took  out  a 
second  patent  for  improvements  on  his  former  method 
of  manufacturing  ropes,  which  was  successfully  tried 
in  the  king's  yards,  and  for  which  he  received  a  pre- 
mium of  some  thousand  pounds  from  the  navy  board. 

The  backward  motion  of  the  sledge  which  was  in- 
troduced by  Mr.  Balfour,  and  which  affords  the  most 
simple  and  perfect  method  of  forming  strands,  led  Mr. 
Chapman  to  the  idea  of  regulating  the  motion  of  the 
sledge ;  so  that  for  every  revolution  of  the  strand  the 
sledge  should  move  backwards  through  the  exact  length 
of  axis  assigned  to  it,  and  thus  render  the  twist  uni- 
form. He  therefore  took  out  a  patent  in  1798,  for  his 
method  of  effecting  this,  which  he  thus  describes: 
This  object  he  attained,  "  by  stretching  a  rope,  which 
he  called  a  ground  rope,  the  whole  length  of  the 
ropery,  and  upon  the  floor  of  it.  This  rope  was  passed, 
in  the  form  of  an  S,  partially  round  two  or  more  grooved 
wheels  with  horizontal  axes,  fixed  with  other  apparatus 
on  the  common  machine  for  making  ropes,  technically 
called  a  sledge,  but  which  for  that  purpose  is  fitted 
with  wheels  to  travel  on  a  railroad.    The  grooved 


wheels  press  against  ,esch  ether  to  bind  the  rope,  aed  ti 
have  upon  their  axes  toothed  wheelt,  connecting  the*  4 
with  each  other;  and  finally  with  the  hooks  for  ton-  H 
ing  the  strands,  which,  in  this,  instance,  are  ill  tamed 
by  one  great  crank,  intervening  between  the  boob 
and  the  wheels  appropriated  to  the  backward  motion, 
and  connected  with  the  ground  rope.  Thus  when  the 
hooks  were  turned  by  the  crank,  the  sledge  wis  alto 
drawn  backwards,  by  the  turning  of  the  grooved 
wheels  which  received  any  determinate  motion  to  test 
of  the  strand  hooka,  by  meant  of  changeable  wheel* 
eaaily  taken  off  and  on.  In  the  preceding  instant*, 
the  labour  of  the  men  it  relieved  by  a  rope  leading  from 
the  sledge  to  a  horse  capstan,  at  the  foot  of  the  ropery. 
In  consequence  of  the  ground  rope,  (which  it  arable 
either  of  drawing  the  sledge  forward,  or  retarding  iti 
motion,)  the  hone  cannot  draw  the  sledge  faster  thai 
it  ought  to  move ;  but  hit  spare  power  ia  given  in  aid 
of  twitting  the  strands  through  the  intervention  of  the 
wheels,  which  connect  that  operation  with  the  bid- 
ward  motion." 

Several  ropeworks  were  erected  under  this  patent 
on  the  river  Tyne,  Mr.  Chapman  having  fitted  op  etch 
ropery  with  all  the  apparatus  for  £560 ;  and  the  ropes 
which  were  made  were  greatly  superior  to  others.  The 
Hrands  made  on  the  improved  principle,  were  ts  strong 
at  common  made  ropes,  when  the  girt  of  the  former  lm 
to  that  of  the  latter  as  71  to  94  upon  an  average  of  14 
ropes,  from  3  to  10  inches  in  girt;  and  the  eeofawtn 
as  strong  at  common  made  ones,  when  the  girt  of  the 
former  was  to  that  of  the  latter  at  143  to  189  upon  an 
average  of  14  cables,  from  b\  to  20  inches  in  girt 

In  the  year  1798,  anew  kind  of  rope  waa  introduced 
by  Mr.  John  Curr  of  Sheffield,  who  took  op  a  patest 
for  "  a  method  of  forming  and  making  ijlat  rape  it- 
tended  to  be  uted  in  drawing  coals  and  other  minenh 
and  watert  out  of  mines  of  any  kind."  These  ropes  an 
formed  by  connecting  two  or  more  email  ropes  sidewk 
together  by  sewing  or  stitching,  lapping  or  interlacnf 
with  thread  or  small  ropes.  Mr.  Curr  found  it  nece* 
sary  to  make  the  component  ropes  alternately  of  a  right 
and  leftiiand  twist  to  keep  the  flat  rope  in  a  quieten* 
state.  In  the  tenth  volume  of  the  Repertory  of  Am, 
first  series,  will  be  found  a  description  of  the  machine 
for  stitching  the  ropes  together. 

Mr.  Balfour,  whose  exertions  in  improving  the  mto» 
ufacture  of  cordage  were  indefatigable,  took  out  t  third 
patent  in  1799,  ft»  *n  improvement  on  hit  former  ae- 
thods  of  making  ropes.  This  patent  contains  three  k> 
portant  improvements ; 

1.  He  propotet  that  any  number  of  yarnt  net  tbo* 
four,  thai!  be  wound  on  each  reel,  and  he  hat  given  t 
method  of  winding  them  so  as  to  cause  them  to  unwind 
equally.  This  original  idea  afterwards  led  to  a  tfii; 
greater  improvement. 

2.  He  proposes  to  spin  the  hemp  when  tarred. 

3.  In  order  to  prevent  lota  of  time  when  the  spiatcn 
are  returning,  he  propotet  to  have  a  wheel  tt  hots 
ends  of  the  rope  ground,  to  that  in  place  of  retuniDf 
when  they  have  reached  the  end  of  the  rope  ground 
the  spinners  spin  back  again.  In  this  case  bop  tab 
the  threads  off  the  hooka  and  lay  them  at  their  length 
on  one  side. 

In  July  1799,  Messrs.  W.  and  E.  W.  Chapman  toot 
out  another  patent  for  a  method  of  applying  a  item 
engine  to  the  locomotive  machinery  in  rope  giwinoV 
and  for  other  inventions.  The  first  object  of  these  is-  ^ 
ventiont  was  to  improve  the  method  of  spinning  thf 
yarn  by  having  the  fibres  of  the  hemp  hud  in  the  J** 
in  the  same  manner  at  the  yarnt  themseJvee  are  W  * 
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the  strand.    The  machinery  far  this  purpose  consists    ropes"  during  the  operation  of  tarring,  which  is  done  in 
only'of  a  spindle  divided  into  two  parts,  the  upper  con-    the  following  manner:  The  kettle  ts  covered  so  as  to 
tsintng  apparatus  to  draw  forward  the  hemp  from  the    retain  the  evaporated  matter,  which  thickens  the  tar  if 
spinner  with  twist  sufficient  to  combine  the  fibres,  which    it  is  allowed  to  escape,  and  consequently  makes  the 
enabled  them  to  employ  women,  children,  and  inva-    yarn  too  pitchy.    The  heat  of  the  tar  is  regulated  by  a- 
lids,  and  to  appropriate  the  rope  ground  for  the  pur-    thermometer.*    The  ropes  made  by  this  process  are 
pose  of  laying  ropes.    Another  object  of  the  patentee    said  to  be  particularly  compact  and  firm, 
was  to  give  to  the  yarns  in  the  act  of  their  being  spun,        Jn  1801,  Mr.  Hoard  took  a  patent  for  "a  portable  Mr.Hoaid*& 
that  counter-twist  to  that  of  the  strand,  which  Mr.    machine  for  manufacturing  ropes  and  cordage  of  any  patent, 
Huddart  in  his  patent  of  1799,  had  given  them  during    length  in  a  short  space,  particularly  adapted  for  ship-  1801, 
the  operation  of  making  the  strand.     Mr*  Chapman    ping."  This  portable  machine  consists  of  separate  reels, 
produced  this  effect  either  by  dividing  the  spindle,    one  containing  the  full  length  and  number  of  yarns 
md  giving  it  two  separate  motions,  or  by  two  separate    necessary  for  making  a  strand.    From  this  reel  the 
)perations,  the  last  of  which  methods  was  preferred.        yarns  are  drawn  out  to  the  distance  at  which  the  two 
Mr.  James  Mitchel  of  Poplar  took  out  a  patent  in    reels  can  be  placed,  and  are  then  attached  to  the  other 
1799,  for  "  a  method  of  manufacturing  cables,  hawsers,    reel  which  is  empty,  one  of  the  reels  being  moveable 
w  strand  laid  ropes,  &c.  on  a  scientific  principle."    on  a  sledge.     The  strand  between  the  reels  is  then 
This  principle  consists  in  slightly  twisting  a  small    twisted,  until  the  reels  have  advanced  towards  each 
number  of  yarns  together  previously  to  the  formation    other  through  the  usual  space,  viz.  ont-Jifth.  The  portion 
if  the  strand,  and  these  slightly  twisted  sets  of  yarns    of  the  strand  thus  twisted  and  formed,  is  wound  up  on 
were  united  in  the  strand  as  so  many  single  yarns,    the  second  reel,  and  then  so  much  more  of  the  yarns 
This  was  a  happy  improvement  on  the  idea  of  Mr.  BaU    uncoiled  from  the  first  reel  as  will  bring  the  reels  to 
Four,  w  ho  overlooked  the  propriety  of  giving  the  yarns    the  greatest  distance.    The  rope  is  made  on  two  reels 
lpon  his  reels  a  slight  twist.  from  the  three  strands,  just  as  the  strand  was  made  from 

In  the  same  year,  Mr.  J.  Grimshaw  took  out  a  patent    the  yarns,  with  this  difference  only  that  a  top  is  used 
•/hich  embraced  four  objects.     1.  That  of  splitting  the    to  regulate  the  twist  of  the  rope. 

lemp  previous  to  Spinning.  2.  That  of  winding  up  In  1901,  Mr.  A.  Thompson  took  put  a  patent  for  Mr.  A. 
toe  yarns.  3.  That  of  preparing  the  yarns  for  tarring,  '<  improved  machinery  for  spinning  rope  yarns,  and  Thomp- 
ntl  4,  That  of  laying  the  ropes  and  the  strands.  To  sail  cloth  yarns,  and  for  laying  and  making  ropes  and'*011*8  P*~ 
iccomplish  the  first  of  these  objects,  he  makes  the  heads  cordage."  The  following  is  the  account  given  of  this  teDt>. 
tf  hemp,  when  spread  out,  pass  through- conical  fluted  patent  by  Mr.  Chapman :  "Preparatory  to  spinning,  he 
oilers  of  the  form  of  truncated  cones,  before  they  come  draws  out  the  hemp  into  a  long  sliver  by  different  sets 
o  the  rotative  heckles,  so  that  by  this  means  the  hemp  of  chain  heckles,  moving  with  progressively  greater 
&  very  equally  mixed.  In  winding  up  the  yarns  and  speed  y  and  in  the  end  the  sliver  is  spun  bw*  spindle 
weparing  them  for  tarring,  he  uses  a  long  cylindrical  with  its  plyer  and  bobbin  into  a  thread.  The  threads 
wrel  which  contains'the  whole  length  to  be  tarred  at  remain  wound  up  on  their  bobbins  until  wanted  to  be 
mce.  Before  the  tarring  takes  place  the  yarns  are  drawn  made  into  a  rope,  tarred  or  untarred.  The  bobbins  are 
rom  the  cylinder,  and  coiled  away  in  a  revolving  tub,  then,  according  to  the  number  of  yams  wanted  on  a 
o  that  the  mass  of  yarns  are  twisted  together  and  pre-  strand,  placed  so  as  to  form  two  circles  of  the  same  di- 
ured  to  go  through  the  tar  kettle,  from  which  they  ameter  round  an  open  cylinder,  consisting  of  three 
ire  again  coiled  away  in  a  tub  in  a  similar  manner  be-  hoops  or  rings,  distant  from  each  other  the  length  of  a 
ore  they  are  separated.  In  forming  die  strands  or  bobbin,  and  placed  near  to  one  end  of  a  long  horizontal 
opes,  Mr.  Grimshaw  uses  a  top  or  conical  block  of  axis;  and,  if  the  rope  be  to  be  tarred  the  yarns  are  led 
rood,  along  the  grooves  of  which  the  strands  converge  through  a  ring  of  a  few  inches  diameter,  near  that  end 
nto  a  point,  where  they  are  combined  into  a  rope,  of  the  described  open  cylinder  which  has  the  spare 
rhts  tap  follows  the  central  motion  of  the  rope  ma-  length  of  axis  projecting  from  it.  The  yarns  are  then 
shine,  and  the  rope,  when  formed,  is  coiled  upon  a  diverged  in  different  degrees  so  as  to  form,  when  pass* 
itationary  barrel  of  such  a  size  as  will  hold  the  ed  longitudinally  through  an  open  cylindric  frame  of 
"'hole  rope  without  any  double  coils.  The  same  plan  several  feet  in  length,  so  many  different  concentric  cir* 
*  used  by  Mr.  Grimshaw  in  forming  the  strands  from  cles  round  the  axis  mentioned,  as  there  are  different 
the  yams.  Mr.  Grimshaw  erected  the  rope  works  of  shells  (or  concentric  eeats)  of  yarns  in  the  strand ;  and 
Southwick  and  succeeded  Mr.  Fothergill,  whose  pa*  from  the  further  extremity  of  this  last  mentioned  cy* 
tent  we  have  already  noticed.  lindric  frame,  the  yarns  are  concentred  to  one  focus- 

In  August  1799,  Mr.  Huddart  took  a  second  patent,  at  the  extremity  of  the  axis,  which  is  there  concave, 
intitled  for  an  "  improved  method  of  registering  or  and  has  an  opening  through  which  the  yarns  pass  to 
forming  the  strands  in  the  machinery  for  manufec-  the  machine  which  is  to  twist  them  into  a  strand,  and 
luring  cordage."  The  machinery  described  in  the  pa-  draw  them  forward  to  be  coiled  up  within  itself.  At 
tent  was  erected  at  Mr.  Huddart's  ropework  at  Lime*  the  focal  point  described,  there  are  nippers  to  express 
house.  A  cable  of  twenty  inches  girth  made  by  it  the  tar  from  the  yarns,  which  is  put  into  them  in  the 
wtesubjectedtoexperimentandfoundfar  superior  to  the  following  manner,  viz  :  the  last  mentioned  open  cylin- 
cordage  made  in  the  usual  way.  A  steam-engine  was  der  between  the  ring  from  which  the  yarns  enter  to  it,  « 
employed  by  Mr.  Huddart  in  the  formation  of  the  and  the  perforation  of  the  axis  where  they  concentre 
shroud  strand.  and  quit  it,  lies  over  a  tar  kettle  and  has  a  portion  of 

In  1800,  Mr.  Huddart  secured  in  a  third  patent  his  its  lower  half  immersed  in  the  tar  just  so  far  as  to  im- 
right  to  "  certain  improvements  in  tarring  and  manu-  bue  either  the  whole  or  any  portion  of  the  yarns  with 
fscturing  cordage."  These  improvements  seem  to  have  tar  as  may  be  deemed  expedient.  This  cylinder  must 
been  very  important.  The  new  method  of  tarring,  cVc  of  course  turn  round  with  such  convenient  degree  of 
here  described,  consists  in  registering  the  strands  of    speed  as  not  to  let  the  yarns  be  drawn  off  the  cylinder 

*  Mr.  Huddart  does  not  mention  the  proper  heat.     In  the  common  practice  it  if  between  Sit*  and  250* 


463 


fcOPEMAKING. 


preserving 

cordage, 

1802. 


Hope     before  it  comes  in  their  rotation  to  pas*  through  the 
making,    tar.   When  the  fall  length  of  strand  is  njade,  the  twist 
*~  *~l~'  of  which  is  principally  given  by  the  revolution  of  the 
frame,  in  which  it  is  progressively  wound  up  during 
the  process  of  making,  the  yarns  are  cut  off;  and  three 
of  these  strands,  from  so  many  stationary  strand  frames 
(each  of  which  has  performed  the  operation  last  de- 
scribed, revolving  only  round  its  own  separate  axis) 
are  concentred  together,  and  pass  through  the  axis  of 
one  end  of  a  rotatory  frame,  which  twists  them  into  a 
rope  and  coils  it  up  progressively  as  made,  upon  a  bar* 
rel  within  the  frame." 
Mr.  W.  In  the  year  1802,  Mr.  W.  Chapman  took  out  a  pa- 

Chapman's  tent  "  for  the  application  of  certain  substances  either 
patent  for    separate  or  combined  as  a  preservative  for  cordage." 

As  it  had  fteen  proved  hy  Duhamel  and  others, 
whose  experiments  we  have  detailed  at  the  end  of  this 
article,  that  cordage  was  injured  by  the  operation  of 
tarring,  it  became  a  matter  of  great  consequence  to  as- 
certain the  cause  of  this,  and  to  obtain  the  advantages 
acknowledged  on  all  hands  to  belong  to  tarring,  without 
the  evils  which  accompanied  it.  , 

As  tar  was  known  to  be  soluble  in  water,  attempts 
had  been  made  to  defend  cordage  from  the  water  by 
oils  and  fatty  bodies,  which  do  not  mix  with  it ;  but 
the  application  of  these  unguents  was  found  to  inter- 
fere with  the  twisting  of  the  fibres.  Tanning  has  also 
been  used-,  but  though  it  is  found  useful  in  the  net 
manufacture,  it  is  not  employed  in  cordage. 

Mr.  Chapman,  to  whom  the  rope  manufacture  owes 
so  much,  directed  his  attention  to  the  subject,  and 
seems  to  have  obtained  very  important  results.  He  had 
found  that  rope  yarn  is  considerably  weakened  by  pass- 
ing through  the  tar  kettle;  that  tarred  cordage  loses 
its  strength  progressively  in  cold  climates,  and  so  ra- 
pidly in  hot  climates  that  it  is  scarcely  fit  for  use  in 
three  years. 

Mr.  Chapman,  therefore,  set  himself  to  discover  a 
preserving  substance  with  the  following  properties  : 

1.  That  it  should  not  be  soluble  in  water. 

2.  Tnat  it  should  not  become  rigid  by  length  of 
time,  as  the  rope  which  imbibed  it  would  be  weakened 
by  sudden  bending*. 

3.  That  it  should  be  free  of  any  acid  or  essential  oil 
capable  of  being  disengaged  by  beat,  for  these  ingre* 
dients  occasion  the  dry  rot  in  cordage. 

Mr.  Chapman  found  that  tar  could  be  rendered  fit, 
by  the  following  process,  for  becoming  a  preservative 
of  cordage : 

1.  By  boiling  it  in  water,  which  will  extract  from  it 
its  superabundant  acid,  and  its  mucilage,  which  con- 
tains a  disengaged  acid. 

2.  By  repeating  and  combining  these  processes  till 
the  tar  has  become  more  pitchy,  by  having  thrown  off 
a  larger  portion  of  its  essential  oil,  and  by  restoring  the 
plasticity  which  it  has  thus  lost  by  the  addition  of  suet, 
tallow,  animal  oils,  or  expressed  oils  that  may  have  the 
same  effect. 

The  following  report  drawn  up  by  our  celebrated 
liamAllen's  countryman  Mr.  William  Allen,  on  the  advantages  of 
report  on  using  Mr.  W.  Chapman's  preparations  of  tar  in  cordage, 
the  effect*  of  ^  too  valuable  a  document  to  be  omitted  here, 
common  tar  c«  Common  tar,  unprepared,  contains  a  quantity  of  ve- 
getable acid ;  and,  apprehending  that  this  acid  might 
injure  the  texture  of  cordage,  the  following  experiment 
was  made :— A  piece  of  twine,  which,  by  previous  trial, 
was  found  capable  of  supporting  61  lbs.  without  break- 
ing, was  immersed  in  vegetable  acid,  and  after  46 
hours  it  was  so  much  injured  that  it  broke  with  a 
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weight  of  less  than  1 6  lbe.  A  piece  of  the  same  t vis*  fa 
was  immersed  for  46  hours  in  the  essential  oil,  which  m 
came  over  in  distillation  from  the  jar ;  and,  although  H 
it  had  suffered  no  diminution  of  strength  at  the  termi- 
nation of  its  immersion,  yet  after  being  exposed  three 
days  to  the  air,  it  was  only  capable  of  bearing  SI 
pounds.. 

The  Stockholm  tar  used  in  these  experiments  wsi 
fpund  to  contain  about  seven  per  cent,  of  vegetable 
mucilage,  capable  of  being  converted  into  acid  in  a  hot 
climate,  when  the  cordage  is  immersed  in  water;  the 
tar  also  contained  as  much  real  acid  as  there  U  in  m 
equal  measure  of  common  vinegar  ;  but  by  repeated}/ 
boiling  the  tar  in  water,  according  to  the  method  pre- 
scribed, it  is  freed  from  its  acid  and  mucilage,  and 
may  be  employed  in  the  manufacture  of  cordage  with 
great  advantage,  in  the  place  of  common  tar.    Abo,  if 
the  prepared  tar  be  boiled  down  so  much  further  as  to 
deprive  it  of  that  portion  of  its  essential  oil  which  it  a 
found  necessary  to  retain  to  prevent  tarred  cordage  be- 
ing too  rigid,  and  the  place  of  the  essential  oil  be  sop- 
plied  with  a  due  portion  of  fixed  or  expressed  oil,  it  ii 
probable  that  those  injuries  will  be  done  away,  which 
arise  from  the  action  or  essential  oil  on  the  fibres  of  the 
hemp,  and  from  the  rigidity  of  cordage  experienced  in 
vessels  returning  to  cold  from  hot  climates  where  the 
essential  oil  is  considerably  thrown  off." 

In  1802  the  additional  expence  of  using  purified  Ur 
amounted  to  about  one  pound  sterling  per  ton,  and  the 
experiments  made  on  ropes  tarred  by  this  new  method, 
will  be  found  at  the  end  of  this  article,  A  veagl 
was  fitted  out  by  Mr.  Renwick  of  Newcastle,  having 
the  cordage  partly  tarred  in  the  common  way,  and 
partly  with  purified  tar,  but  she  waa  unfortuDitelj 
lost  on  her  first  voyage. 

In    1 8C2  another  patent  was  Oaken  out  by  Messrs. 
James  Mitchell,  Sen.  and  Junior,  for  an  improved  me- 
thod of  manufacturing  cables,  hawsers,  and  other  cord- 
age.     We  have  already  seen  that,  in  his  patent  of 
179%  Air.  Mitchell  gave  a  alight  twist  to  a  small  num- 
ber of  yarns,  which  were  combined  into  the  strand  « 
if  they  were  as  many  single  yarns.     The  twist  which 
he  gave  to  these  sets  or  parcels  of  yarn   was  only 
such  as  to  shorten  them  between  three  and^/foe  fathomi 
in  every  two  hundred  fathoms.     The  object  of  the  pre*  j 
sent  patent  is  to  facilitate  the  progress  of  combining  j 
these  parcels  of  yarn.     After  placing  the  sledge  at  *  : 
proper  distance  from  the  head  of  the  ropery,  they  »t- 
tach  as  many  parcels  of  yarns  as  are   wanted  to  as 
many  hooks  on  the  tackle-board  at  the  head  of  the 
ropery,  and  run  them  down  over  the  .stake  heads  in 
parallel  lines.     This  is  accomplished  by  what  is  collei 
a  bedder,  which  admits  and  compresses  each  division  *- 
parately,  and  retires  towards  the  sledge,  the  parcels  ol 
yarn  receiving  their  twist  from  the  hooka  on  the  tic- 
kle-board.     The  strand  is  then  made  from  those  twist- 
ed parcels  of  yarn  in  the  ordinary  way.     Alter  giving 
an  account  of  other  analogous  processes,  the  patentee 
states,  that  the  parcels  of  yarn  may  be  twisted  "  with- 
out rotation  on  the  axes,  by  the  simple  process  of 
thorough    putting    the    parts  or  subdivision!  when 
coiled  above  the  boards,"  and  drawing  them  on  through 
the  proper  distances,  after  they  had  been  pasaed  through 
holes  in  the  tackle-board. 

Mr.  Huddart  took  out  in  1805  a  fourth  patent  if  *  1 
system  of  machinery,  which,  "  though  not  new  vbeo  k 
taken  separately,  tends   to  lay  cables  in  a  m*00*^ 
that  is  to  all  essential  and  substantial  purposes  new*" 
This  machine  is  composed  of  three  strand  frames,  which 
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revolve  round  a  common  axis.   Fixed  to  that  axis,  and 

•  revolving  with  it,  is  a  top,  along  whose  grooves  the 

•  strands  pass  to  their  point  of  union,  where  they  are 
formed  into  a  tope,  which  is  drawn  away,  when  made, 
by  grooved  wheels.  This  machine  seems  to  combine 
lomeof  the  parts  of  Cartwright's  Cordelier,  and  of  Fo- 
tbergill  and  Grimshaw's  Machines. 

,     In  1806  Mr.  Curr  of  Sheffield  secured,  by  a  patent, 
.  "  *  method  of  spinning  hemp  for  making  ropes  or 
»•  cordage."    In  order  to  regulate  the  number  of  twists 
in  the  yarn  to  the  distance  moved  through  by  the 
spinner,  he    connects  a  barrel    with    the    spinning 
wheel,  and  therefore  with  the  whirls  which  twist  the 
jam.    The  speed  and  motion  of  the  spinner  (with 
whom  the  rest  keep  pace)  is  regulated  by  means  of  the 
rope  attached  to  his  body  unwinding  itself  from  the 
barrel  above-mentioned.      The  great  object  of  Mr. 
Can's  method  is  to  produce  an  equal  elongation  of  the 
yarns  when  the  twist  is  taken  out  of  them  by  the  oppo- 
site twist  of  the  strand. 
,     This  patent  was  immediately  followed  by  another  by 
the  same  patentee,  "  for  a  method  of  laying  or  twist- 

•  ing  the  yarns,  by  which  they  have  a  better  and  more 
equal  bearing  than  they  have  in  the  common  way." 
In  the  specification  of  this  patent,  Mr.  Curr  describes  a 
method  of  regulating  the  motion  of  the  top,  and  also 
of  giving  a  regular  motion  to  a  perforated  implement, 
which  is  a  substitute  for  Mr.  Balfour's  top  minor. 

In  the  year  1806  Mr.  R.  Walker  took  out  a  patent 
for  an  "  improved  method  of  making  ropes  of  every 
dimension  by  not  only  making  all  the  yarns  bear  equal* 
ly  m  the  strand,  and  laying  the  strands  uniformly  in 
the  rope,  but  also  by  making  the  rope  or  cordage  from 
the  yarns  in  the  same  operation."  In  this  machine  the 
rope  is  twisted  by  the  same  frame  which  twists  the 
strands ;  and  the  principal  difference  between  this  and 
wveral  other  patent  machines  is,  that  Mr.  Walker  has 
each  yarn  wound  on  its  own  bobbin,  and  arranged  in  dif- 
ferent tiers  round  an  open  cylinder,  and  made  to  pass  in 
a  concentrated  state  through  a  hollow  axis  at  one  end  of 
the  cylinder,  where  it  is  received  on  a  pulley  fastened 
to  a  frame  that  twists  the  strands  into  a  rope,  and  on 
which  the  strand  frames  revolve  separately  in  twisting 
the  strands.  Each  strand  passes  from  these  pulleys 
over  another  pulley  near  the  centre  of  the  machinery, 
to  a  grooved  block  which  revolves  with  the  main 
frame,  on  which  the  strand  frames  turn  round  separate- 
ly. At  the  place  to  which  the  strands  converge  above 
this  block  they  are  formed  into  a  rope,  which  is  hauled 
away  as  it  is  made,  and  wound  up  by  machinery.  Mr. 
Chapman  remarks  that  the  final  effect  of  this  machine 
is  to  make  a  rope  on  Mr.  Balfour's  principle.  Mr. 
Walker  also  describes  a  plan  of  making  a  strand  se- 
parately, but  we  must  refer  the  reader  to  his  specifica- 
tion in  the  Repertory  of  Art$t  No.  70,  2d  series. 

In  1807  Mr.  Syeds  took  out  a  patent  for  improve- 
ments in  fcopemakiog,  but  it  does  not  seem  to  contain 
any  thing  practically  different  from  the  plan  already 
described,  though  the  combinations  of  the  machinery 
are  different. 

In  1807  Messrs.  W.  and  £.  W.  Chapman  took  out  a 
patent  for  a  method  of  making  a  beh  or  flat  band  of 
two  or  any  greater  number  of  strands  of  shroud-laid 
rope  placed  side  by  side,  so  as  to  form  a  band  of  any 
determinate  breadth.  These  strands,  according  to  Mr. 
Chapman,  should  in  general  be  alternately  twisted  the 
contrary  way  to  each  other,  and  the  yarns  the  opposite 
way  to  the  strands.  The  advantage  of  this  invention 
consists  in  this,  "  that  the  loss  of  strength  by  the  com* 


ion  of  these  strands  into  a  shroud-laid  rope  is  so      Rope, 
considerable  that,  exclusive  of  the  reduction  of  length     nwUog. 
from  being  twisted  into  a  rope,  which  is  about  one*  "■~V"W' 
sixth  the  strength  of*  two  strands,  made  in  such  a  way 
as  to  make  all  the  yarns  bear  an  equal  tension,  or  near- 
ly so,  will,  when  laid  side  by  side,  be  nearly  equal  to 
three  such  strands  when  combined  at  a  rope''      Mr. 
Chapman  has  also  invented  a  "  trunk  or  frame  with 
its  apparatus,  for  combining  speedily  and  correctly  to- 
gether any  requisite  number  of  strands  or  other  flexible 
substances  laid  side  by  side."    Mr.  Chapman  is  of  opi- 
nion, that  these  belts  are  stronger  than  salvages  com- 
posed of  the  same  number  of  yarns  placed  side  by  side, 
which  Duhamel  and  others  considered  to  be  die  strong- 
est combination  of  yarns. 

Having  thus  given  an  account  of  {he  leading  im-  Defcription 
prbvements  which  have  been  made  in  the  rope  ma-  of  rape  ma- 
nufacture, we  shall  now  describe  one  of  the  beat  modern  ch>n«7- 
machines  which  is  at  present  in  use  at  the  manufac- 
tory of  the  Gourock  Rope  Company,  and  for  which  we 
have  been  indebted  to  Archibald  Baine,  Esq.  the  prin- 
cipal partner. 

Description  of  Plate  CCCCLXXXII.' 

Fig.  2.  Exhibits  a  side  elevation  of  the  tackle-board  Plate 
and  bobbin-frame  at  the  head  of  the  ropery,  and  also  cccclxxxii. 
of  the  carriage  or  rope  machine  m  the  act  of  hauling  Fig-  2—*. 
out  and  twisting  the  strands. 

Fig.  3.  Is  a  plan  or  bird's-eye  view  of  the  same, 
without  the  bobbin-frame. 

Fig.  4.  Is  a  front  elevation  of  the  carriage. 

Fig.  5.  Is  a  yarn  guide,  or  board,  or  plate,  with 
perforated  holes  for  the  yarns  to  pass  through  before 
entering  the  nipper. 

Fig.  6.  &  7-  Are  side  and  front  views  of  the  nipper 
for  pressing  the  rope  yarns. 

_  Fig.  2.  a  is  the  frame  for  containing  the  yarn  bob-  Fig.  2. 
bins.  The  yarns  are  brought  from  the  frame  and  pass 
through  a  yarn  guide  at  6.  c  is  a  small  roller  under 
which  the  ropeyarns  pass.  They  are  then  brought 
over  the  reel  d,  and  through  another  yarn  guide  e, 
after  which  they  enter  the  nippers  at  v,  and  are  drawn 
out  and  formed  into  strands  by  the  carriage.  The 
roller  and  reel  may  be  made  to  traverse  up  and  down 
so  as  to  regulate  the  motion  of  the  yarns. 

Fig.  3.  &  4.  being  different  views  of  the  carriage,  Fig.  3, 4. 
the  same  marks  of  reference  will  denote  the  same  parts 
of  both,  so  far  as  they  are  visible.  The  carriage  runs  on 
a  railway,  ffis  the  frame  of  the  carriage,  gg  are  the 
small  wheels  on  which  it  is  supported,  kkis  an  endless 
rope,  reaching  froth  the  head  to  the  bottom  of  the 
railway,  and  is  driven  by  a  steam  engine,  m  m  is  a 
wheel  with  gubs  at  the  back  of  it,  over  which  the  end- 
less rope  passes  and  gives  motion  to  the  machinery  of 
the  carriage,  n  n  is  the  ground  rope  for  taking  out 
the  carriage,  as  will  be  afterwards  described.  On  the 
shaft  2.2  (Fig.  5.)  are  two  bevelled  wheels  3.3,  with  a 
shifting  eaten  between  them ;  these  bevelled  wheels 
are  loose  upon  the  shaft,  but  when  the  catch  is  put 
into  either  of  them,  this  last  then  keeps  motion  with 
the  shaft,  while  the  other  runs  loose.  One  of  these 
wheels  serves  to*  communicate  the  twist  to  the  strand 
in  drawing  out,  the  other  gives  the  opposite  er  after- 
turn  to  the  rope  in  closing.  4  is  a  lever  for  shifting  the 
catch  accordingly.  5  is  a  third  bevelled  wheel,  which 
receives  its  motion  from  either  of  the  othe*  two,  and 
communicates  the  same  to  the  two  spur  wheels  6.6  by 
means  of  the  shaft  r.    These  can  be  shifted  at  pleasure, 
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to  that  by  applying  wheels  of  a  mater  or  lesser  num-  pass  around  or  under  a  reel  or  roUer  in  the  bottom  of 
ber  of  teeth  above  and  beneath,  the  twist  given  to  the  the  kettle  while  boiling,  instead  of  coiling  the  yam  m 
.strands  can  be  increased  or  diminished  accordingly*  by  hand.  The  tar  is  then  so  pressed  from  the  yam  by 
The  upper  of  these  two  communicates  motion  by  means  means  of  a  sliding  nipper,  witn  a  lever  over  the  upper 
of  the  shaft  o,  to  another  spur  wheel  8,  which,  work-  part,  and  to  the  end  of  which  the  necessary  weight  b 
ing  in  the  three  pinions  (9)  above,  givea  the  twist  to  suspended.  The  usual  proportion  of  tar  m  ordinary 
the  strand  hooks.  ropes  is  something  less  than  a  fifth.    In  Urge  strap* 

The  carriage  is  drawn  out  in  the  following  manner,    laid  ropes,  which  are  necessarily  subjected  to  a  greater 
Fig.  3.        On  the  end  of  the  shaft  2,2  (Fig.  3.)  is  the  pinion  r,    press  in  the  laying  of  them,  the  quantity  of  tar  ca* 
which,  working  in  the  large  wheel  R,  gives  motion  to    scarcely  exceed  a  sixth,  without  injuring  the  appearance 
the  ground  rone-shaft  *  «.    In  the  centre  of  this  shaft    of  the  rope  when  laid. 

is  a  curved  pulley  or  drum  t,  round  which  the  ground  For  a  long  period  the  manner  of  laying  the  yam 
rope  takes  one  turn.  This  rope  is  fixed  at  the  head  into  ropes,  was  by  stretching  the  haul  on  the  rope, 
and  foot  of  the  ropery,  so  that  when  the  machinery  of  ground,  parting?  the  number  of  yarns  required  for  each 
the  carriage  is  set  a-going  by  the  endless  rope  kk,  and  strand,  and  twisting  the  strands  at  both  ends  by  means 
gives  motion  to  the  ground  rope-shaft  as  above  de-  of  hand-hooks  or  cranks.  It  will  be  obvious  that  that 
scribed,  the  carriage  will  necessarily  move  along  the  method,  especially  in  ropes  of  any  considerable  aise,  n 
railway,  and  the  speed  may  be  regulated  either  by  the  attended  with  serious  disadvantages.  The  strand  no* 
diameter  of  the  circle  formed  by  the  gubs  on  the  wheel  ever  be  very  uneven  ;  but  the  principal  disadfas* 
mm,  or  by  the  number  of  teeth  in  the  pinion  r.  tage,  and  that  which  gave  rise  to  the  many  attempts  at 
{Fig.  8.)  T  is  a  small  roller  merely  for  preventing  the  improvement,  was,  that  the  yarns  being  all  the  aane 
ground  rope  from  coming  up  among  the  machinery,  length  before  being  twisted,  it  followed  when  the  rope 
At  the  head  of  the  rail-way,  and  under  the  tackle-  was  finished,  that  while  those  which  occupied  the  dr. 
board,  (Fig.  2.)  is  a  wheel  and  pinion  Z,  with  a  crank  cumference  of  the  strand,  were  perfectly  tight,  the 
for  tightening  the  ground  rope.  (Fig.  2.  connected  centre  yarns  on  the  other  hand,  as  they  were  now  great- 
Fig.  8.  with  Fig.  8.)  exhibits  the  fixed  machinery  at  the  head  ly  slackened  by  the  operation  of  hardening  or  twisting 
for  hardening  or  tempering  the  strands.  The  machi-  the  strands,  actually  would  bear  little  or  no  part  of  the 
nery  here  is  similar  to  that  on  the  carriage,  with  the  strain  when  the  rope  was  stretched,  until  the  former 
exception  of  the  ground  rope  gear  which  is  unneces-  gave  way.  The  method  displayed  in  the  accompany. 
sary.  The  motion  Is  communicated  by  another  end-  mg  drawing  and  description  is  among  the  latest  aod 
less  rope,  (or  short  band  as  it  is  called,  to  distinguish  most  approved.  Every  yarn  is  given  out  from  the 
it  from  the  other,)  and  passing  over  gubs  at  the  back  bobbin  frame  as  it  is  required  in  twisting  the  rope;  and 
of  the  wheel  1.).  the  twist  communicated  in  the  outgoing  of  the  carriage, 

When  the  strands  are  drawn  out  by  the  carriage  to  can  be  increased  or  diminished  at  pleasure.  In  or&r 
the  requisite  length,  the  spur  wheels  rR,  (Fig.  3.)  to  obtain  a  smooth  and  well-filled  strand,  it  is  necessary, 
are  put  out  of  gear.  The  strands  are  cut  at  the  tackle-  also,  in  psssing  the  yarns  through  the  nipper  board,  to 
board  and  fixed  to  the  hooks  1,1,1;  after  which  they  proportion  the  number  of  centre  and  outside  yana. 
are  hardened  or  tempered,  being  twisted  at  both  ends.  We  know  of  no  arithmetical  proportion  for  ropes 
When  this  operation  is  finished,  the  three  are  united  of  all  sizes ;  but  in  ordinary  sized  ropes,  the  atraad 
on  the  large  hook  hf  the  top  put  in,  and  the  rope  finish-  seems  to  have  the  fairest  appearance  when  the  outside 
ed  in  the  usual  way.  yarns  form  from  f  de  to  }ths  of  the  whole  quantity  in  the 

In  preparing  the  hemp  for  spinning  an  ordinary    strand.    But  the  nicest  part  of  the  operation  is  the  pro* 
.thread  of  rope  yarn,  it  is  only  heckled  over  a  large    portion  of  twist  given  by  the  carriage  in  drawing  out 
keg  or  clearer,   until  the  fibres  are  straighted  and    and  forming  the  strands.     Were  the  whole  twist  neees- 
aeparated  so  as  to  run  freely  in  the  spinning.     In    sary,  communicated  then,  and  the  rope  closed  without 
this  case  the  hemp  is  not  freed  of  the  tow  or  cropt,    the  operation  of  hardening,  the  whole  strain  would  bear 
unless  it  is  designed  to  spin  beneath  the  usual  grist,    on  the  centre  yarns  when  the  rope  came  to  be  stretch* 
which  is  about  twenty  yarns  for  the  strand  of  a  three    ed.     The  object  of  hardening  (that  is  twisting  the 
inch  strap-laid  rope.     The  spinning  is  still  performed    strands  at  both  ends  before  putting  in  the  top  to  dose 
by  hand,  being  found  not   only  more  economical,    the  rope),  seems  to  be,  at  once  to  tighten  andj&wtbe 
but  also  to  make  a  firmer  and  smoother  thread  than    strand,  and  also  so  to  ease  the  centre  yarns,  as  that  too 
has  yet  been  effected  by  machinery.    Various  ways    much  strain  may  not  fall  upon  them  either  in  cloeiaf 
have  been  tried  of  preparing  the  yarns  for  tarring.  That    or  afterwards  in  stretching  the  rope.    We  find  the  tvia 
which  seems  now  to  be  most  generally  in  use,  is  to    to  be  in  this  proportion  when  one  complete  turn  of  m 
warp  the  yarns  upon  the  stretch  as  they  are  spun.  This    outside  yarn  occupies  as  much  space  along  the  strand 
is  accomplished  by  having  a  wheel  at  the  foot  as  well    as  the  circumference  of  the  rope  itself  when  nude. 
as  the  head  of  the  walk,  so  that  the  men  are  able  to    This  is  easily  seen  by  attaching  a  white  thorad  to  ao 
spin  both  up  and  down,  and  also  to  splice  their  threads    outside  yarn  before  it  reaches  the  nipper.    It  mar  be 
at  both  ends.    By  this  means  they  are  formed  into  a    also  ascertained  by  the  difference  of  length  between  tot 
haul  resembling  the  warp  of  a  common  web,  and  a  little    centre  and  an  outside  yarn,  taken  in  connexion  with 
turn  is  hove  into  the  haul  to  preserve  it  from  getting    the  circumference  of  the  rope;  but  the  former  method 
foul  in  the  tarring.    The  advantages  of  warping  from    is  the  simplest  and  most  satisfactory.  It  may  be  reourh- 
the  spinners  as  above,  instead  of  winding  on  wenches,  as    ed  also,  that  this  refers  to  strap-laid  ropes  only.  Inhswaer, 
formerly,  are,  1st,  the  saving  of  this  last  operation  altoge-    or  cant-laid  ropes,  as  they  are  called,  the  proportion  of 
ther ;  8dly,  the  complete  check  which  the  foreman  has    twist  is  fully  |th  less.     Where  this  is  not  attended  to, 
of  the  quantity  of  yarn  spun  in  the  day ;  and  Sdly,  that    the  hawser,  or  cable,  will  be  found  to  be  stiff  and  an* 
the  quality, oi  the  work  can  be  subjected  to  the  minutest    manageable.     However,  it  is  difficult  to  give  precitf 
inspection  at  any  time.    In  taring  the  yarn,  it  is  found    arithmetical  proportions.    The  ropemaker  shoald  have 
favourable  to  the  fairness  of  the  strip,  to  allow  it  to    frequent  recourse  to  experiment,  that  is,  to  the  extoi* 
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nation  of  the  rope  after  being  stretched  or  used ;  and  as 
>  he  previously  knew  the  proportion  of  twist  in  drawing 
*f  out,  and  in  hardening,  to  vary  those  according-  to  the 
observations  which  he  makes.  In  hardening  the  strands 
of  a  strap-laid  rope,  the  carriage  usually  conies  in  fully 
more  than  one-tenth  of  the  length  of  the  strand.  In  lay- 
ing the  strands  together,  it  only  requires  to  be  attend- 
ed to,  that,  while  as  much  after  turn  is  given  as  is  ne- 
cessary for  the  right  formation  of  the  rope,  just  so  much 
twist  should  be  communicated  to  the  strands  by  the 
forehooks,  as  will  counteract  the  opposite  or  after  turn. 
This  is  easily  seen  by  observing  whether  the  strands  be- 
fore the  top,  are  shortening,  or  otherwise,  while  the 
rope  is  closing.  A  chalk  mark  upon  the  strand, 
close  by  a  stake- head,  will  show  this.  If  this  is 
not  attended  to,  and  too  much  turn  given,  some  of 
the  outside  yarns  will  most  probably  snap,  even  in  the, 

closing. 

The  above  observations  will  be  in  some  measure  il- 
lustrated by  the  following  comparative  lengths  of  yarn, 
strands,  and  rope,  in  two  descriptions  of  rope  of  most 
common  use. 

Thus,  to  form  a  three-inch  strap  laid  rope  (that  is  a 
rope  three  inches  in  circumference,  and  composed  of 
three  single  strands),  120  fathoms  in  length. 

An  outside  yarn  of  the  strand,  when  drawn  out  bv  the 
carriage,  sr.d  twisted  as  above  will  be  174  fathoms  long. 
The  length  of  each  strand,  or  of 
the   centre  yarn  before  being 
hardened,        -        -        -  166 

The  length  of  the  same,  after  har- 
dening, and  before  the  top  is 
put  in,  150 

The  length  of  the  rope,        -  120 

Again,  to  form  a  hawser  or  cable,  120  fathoms  long, 
and  6  inches  in  circumference. 
An  outside  yarn,  as  above,  will  be  190  fathoms. 
Each  of  the  9  single  strands,  be- 
fore hardening,  183 
Each  of  the  9  single  strands,  after 

hardening,  -  -  163 

Each  of  the  3  great  strands,  when 

closed,  ...         1474 

Each  of  the  3  grand  strands,  after 

hardening,         -        -        -        135\ 
Length  of  the  cable  or  hawser,       120  fathoms. 

Experiments  on  Ropes, 
It  was  long  ago  shewn  by  Dr.  Hooke,  from  several 
1     experiments  on  the  strength  of  cordage  in  1 669,  that 
¥&  the  strength  of  the  component  parts  of  the  rope  was 
£P*  diminished  by  twisting.     This  tact,  indeed,  has  been 
a  long  practically  known  to  sailors  who  are  familiar  with 
the  superior  strength  of  rope  yarns  when  made  up  in- 
to a  salvage,  which  is  nothing  more  than  a  skein  with* 
fc    out  twisting.    Salvages  are  invariably  used  for  slinging 
great  guns,  rolling  tackles,  and  for  every  kind  of  work 
where  great  strength  and  great  pliancy  are  required. 
u*i      In  the  memoirs  of  the  Academy  of  Sciences  tor  1711, 
M.  Reaumur  has  given  an  account  of  his  experiments 
on  the  strength  of  ropes,  compared  with  that  of  their 
parts.    The  following  are  some  of  the  most  interesting 
results. 

1UA  thread  of  silk,  composed  of  832  fibres,  broke  with 
from  five  to  five  and  a  half  pounds.    Each  fibre  sus- 
tained one  drachm  18  grains.    Sum  of  the  absolute 
strengths  of  the  fibres,  1040  drachms,    or  8lbs.  2oz. 
Real  strength  •  5       8 

Loss  of  strength  by  twisting     2lbs.l0ocv 
VOL.  XVII.  part  11. 


ROPEMAKING,  465 

•  

2.  The  yarn  of  a  skein  of  white  thread  bore  each,  at     *?!** 
an  average         .  .  .  9|  lbs.     vmakm» 

Two  yarns,  twisted  slack  into  a  cord  broke 

with  .  .  .  .16 

Hence   we    have  the  absolute  strength  of 

two  yarn 8  •  •  .  194 

Real  strength  .  • .  .  16    . 


Loss  of  strength  by  twisting       3£  lbs. 

3.  The  average  strength  of  some  thread  was  such, 
that  each  broke  with  8lbs.  whereas  when  three  were 
twisted,  they  bore  only  •  .  174  lbs. 
Hence  we  have  absolute  strength          .          24 

Real  strength    .  .  .  .174 

Loss  of  strength  by  twisting        64  lbs. 

4.  The  average  strength  of  some  thread  was  such, 
that  each  broke  with  7^bs. ;  whereas  when i/our  were  * 
twisted,  they  broke  with  21^1bs. 

Hence  we  have  absolute  strength  •  SO  lbs. 

Real  strength  •  •  21 4 

Loss  of  strength  by  twisting        84  lbs. 

5.  The  average  strength  of  other  four  threads  was 
such  that  each  broke  with  9lbs.  whereas  when  twisted;       • 
they  broke  with  22lbs. 

Hence  we  have  absolute  strength  .  96  lbs* 

Real  strength      .  •  •  .22 

Loss  of  strength  by  twisting       14  lbs. 

6.  A  well  made  and  small  hempen  cord  broke  in 

different  places  with  58,  63,  67,  and  72lbs.,  so  that  its 

.          58  +  63  +  67  +  72       Mu 
average  strength  was j ! 5=  o51bs. 

The  cord  consisted  of  three  strands,  and  another  part 

of  it  was  untwisted,  and  its  three  strands  separated* 

One  of  them  bore  294*  another  334,  an^  *h?  third  35. 

Hence  the  absolute  strength  of  the  three  strands,  when  • 

separate,  is         ....  98  lbs. 

Real  strength  when  twisted  .  65 

Loss  by  twisting      33  lb*. 
7*  Another  part  of  the  same  cord,  which  broke  with 
78lbs.  was  separated  into  its  strands,  when  they  bore 
,  26,  28,  and  30  pounds. 
Hence  we  have  absolute  strength  *  84  lbs. 

Real  strength  ...  72 

Loss  by  twisting      12  lbs. 
Dr.  Robison  has  given  an  account  of  a  very  interest*  Experf- 
ing  experiment  by  Sir  Charles  Knowles,  upon  a  piece  menu  of 
of  white  or  untarred  rope,  3|  inches  in  circumference.  Sir  C. 
It  was  cut  into  many  portions,  and  from  each  of  those  dowlas. 
portions  a  fathom  was  taken  off,  and  carefully  opened 
out.     It  consisted  of  72  yarns,  each  of  which  was  ex* 
amined  separately,  and  found  to  bear  90lbs.  at  an  aver* 
age  for  the  whole.     Each  piece  of  rope  corresponding 
to  these  was  examined    separately,    and    the   mean 
strength  of  the  same  pieces  was  4552  lbs. 

Hence  we  have  absolute  strength  of  yarns    6480 
Real  strength  .  .  .  4552 

Loss  of  strength  by  twisting  1928  lbs. 
As  the  diminution  of  strength  in  the  yarns,  demonstra- 
ted by  the  preceding  example,  obviously  arises  from  their 
position  when  twisted,  in  consequence  of  which  they  do 
not  all  bear  the  load  at  the  same  time ;  and  not  from  any 
permanent  weakness  produced  by  the  twisting  it 
became  reasonable  to  believe,  that  the  twist  given  to 
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Rope*  ropes  should  be  as  moderate  ae  possible.  A  slight  de* 
maki(««  gree  of  twist,  however,  which  would  give  most  strength 
to  the  rope,  would  expose  it  to  various  accidents  which 
would  injure  iter  texture;  so  that  4  certain  degree  of 
hardness  and  compactness,  which  can  only  be  derived 
from  twisting,  is  absolutely  necessary  to  the  perfection 
of  a  rope,  which  ought  to  be  to  keep  out  water  to  pre* 
vent  it  from  rotting. 

The  degree  of  twist  commonly  employed  was  such 
that  the  rope  was  two- thirds  the  length  of  the  yarn  8  which 
composed  it.  M.  Duhamel,  who  made  many  valuable 
experiments  on  this  subject,  in  the  royal  dock-yards  of 
France,  caused  some  rope  to  be  worked  with  only 
three-fourths  of  the  length  of  the  yarn.  This  last  rope, 
with  the  inferior  degree  of  twist,  bore  5187lbs.  where- 
as the  other  bore  only  432 libs.  He  next  caused  these 
ropes  to  be  made  with  different  twists,  and  obtained 
the  following  results. 


Degree  of  twist. 


Weight  borne  by  each* 
One  expt.  Another  expt. 

4098      .  4250 

4850         6753 

!  6205         7397 

So  far  these  experiments  were  highly  satisfactory ; 
but  it  still  remained  to  be  seen,  whether  or  not  the 
ropes  which  had  an  inferior  degree  of  twist,  had  not 
also  an  inferior  degree  of  useful  solidity,  notwithstand- 
ing their  superiority  of  strength  in  carrying  weights. 

In  order  to  determine  this  point,  M.  Duhamel  had 
a  considerable  quantity  of  rigging  made  with  yarns, 
wrought  up  into  only  three-fourtlis  of  their  length,  and 
got  them  put  into  actual  use  oh  ship-board,  during  a 
whole  campaign.  The  report  given  by  the  officers  of 
the  ship  was  highly  satisfactory.  They  proved  that 
the  ropes  thus  manufactured  were  one-fourth  lighter  than 
the  common  kind ;— that  they  were  nearly  one-eighth 
more  slender,  so  as  to  give  less  hold  to  the  wind ;  that 
from  their  being  more  pliant  than  the  common  ones, 
they  run  easier,  through  the  blocks,  and  did  not  run 
into  what  are  technically  called  kinks  ;— that  the  new 
cordage  required  fewer  hands  to  work  it,  in  the  pro- 
portion of  Into  to  three ;  and  that  it  was  at  least  one- 
fourth  stronger. 

Having  obtained  such  important  results,  M.  Duha- 
mel was  led  to  push  his  experiments  to  the  very  ut- 
most limit,  and  to  try  what  could  be  effected  by  aban- 
doning altogether  the  process  of  twisting.  He  began 
by  laying  the  yarn  in  skeins,  covering  it  with  a 
worming  or  coating  of  small*  line.  These  ropes  had 
great  strength  but  no  duration,  because  the  coating 
opened  at  every  short  bending  and  was  soon  rubbed 
off.  He  next  covered  the  skeins  with  a  coating  woven 
as  is  done  with  ropes  used  for  house  furniture ;  but 
this  required  to  be  put  on  at  great  expence,  in  order 
to  be  put  on  with  proper  tightness.  He  also  wove 
gome  small  ropes  solid,  which  turned  out  very  strong, 
but  all  these  combinations  were  unfit  for  service,  and 
became  soft  and  pervious  to  water. 

Wherever  ropes,  however,  are  not  exposed  to  short 
bendings,  as  in  the  case  of  standing  rigging,  where 
they  can  be  defended  from  water  by  tarring,  &c.  the 
least  twisted  cordage  may  be  advantageously  employed, 
and  should,  according  to  M.  Duhamel's  experiments, 
be  made  from  strands ;  for  it  is  demonstrable  that  in 
fine  stranded  cordage,  when  the  twist  of  the  strands  is 
exactly  equal  to  the  twist  in  the  laying,  the  strands 
lie- less  obliquely  to  the  axis  than  in  other  ropes,  and 
therefore  bear  a  greater  load.    M*  Duhamel  made  two 
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small  hawsers,  one  of  which  had  three  strands  and  R> 
the  other  six  with  a  heart  The  first  bore  865,  aid  *■** 
the  other  1325  pounds ;  and  in  comparing  hawsers 
with  three  with  those  with  four  strands,  he  alwayt 
found  the  four  stranded  cordate  greatly  superior,  and 
he  found  also  that  a  heart  judiciously  put  in  not  only 
rendered  the  work  easier  and  more  perfect  to  the  eye, 
but  also  stronger  and  more  durable. 

In  examining  the  strength  of  cordage,  31  inches  of 
circumference  and  under,  M.  Duhamel  found  that  the 
strength  increased  a  little  faster  than  the  number  of 
equal  threads,  thus : 

Ropes  of  9  threads  bore  1014  instead  of  9*6  lbs. 
12  1564  1262 

18  2148  1893 

According  to  the  experiments  of  Mr.  Huddart,  00 
strength  is  lost  in  the  common  way  when  there  are 
only  three  yarns  in  the  strand.  When  there  are  three 
yarns,  the  loss  is  one-sixth,  and  with  a  hundred  yarns 
it  is  about  one-half.  His  registered  cordage,  according 
to  theory,  loses  nothing,  but  by  actual  experiment  it 
loses  one-eighth. 

The  following  rule  is  given  by  Dr.  Robison  for  ob- 
taining the  strength  of  ropes. 

Multiply  the  circumference  of  the  rope  in  Inches  by 
itself,  and  the  fifth  part  of  the  product  will  be  the  number 
of  tons  which  the  rope  will  carry. 

Fqr  example,  if  the  rope  is  6  inches  in  circumfe- 
rence, we  have  6  times  6  =  36,  the  fifth  of  which  is 
7i  tons. 

There  is  no  branch  of  the  rope  manufacture  more 
important  than  that  which  relates  to  the  tarring  of  the 
cordage.  The  following  experiments  were  therefore 
made  by  M.  Duhamel  on  the  relative  strength  of  tar- 
red and  white  or  untarred  cordage.  t 

August  8th,  1741. 

Untarred  Rope.  Tarred  Rope. 
Broke  with  4500  pounds.  3400  pound*. 

4900  3300 

4800  ,    3250 

April  25th,  1743. 

Broke  with  4600  pounds.  3500  pounds. 

5000  3400 

5000  3100 

Sept.  3d,  17*6. 

Broke  with  3800  pounds.      3000  pounds. 
4000  2700 

4200  8800 


Witt 

fcrsr 
roe.. 

R3B- 


D*. 


111*0 

1600 
1630 


1100 
1600 
1900 


800 
1300 
1400 


The  ropes  with  which  the  preceding  experiment! 
were  made,  were  three  French  inches  in  circumfe- 
rence, and  were  made  of  the  best  Riga  hemp. 

M.  Duhamel  next  examined  the  relative  strength  of 
a  parcel  of  tarred  and  untarred  cordage,  which  had 
been  manufactured  on  the  12th  of  July,  1746.  It  bad 
been  laid  up  in  the  storehouse,  and  the  following  re- 
sults were  obtained  at  the  dates  mentioned. 


1746  April  14th, 

1747  May  18tb, 

1747  Oct.  21st, 

1748  June  19th 

1748  Oct.  2d, 

1749  Sept.  25th, 


Difference 

of  time 

in  Months. 


Untarred  Rope. 


11 
6 
9 
4 

12 


•*- 


2645  pounds. 

1762 

2710 

2575 

2425 

2917 


TirrodRopc 


2312  pounds. 

2155 

2050 

175$ 

1837 

1865 


Oft 

SB 
007 
$90 
ttffl 
£Stf 
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k  From  these  results  M.  Duhamel  concludes,  1.  That 
*•  untarred  cordage  in  constant  service  is  one-third  more 
^  durable  than  the  same  cordage  when  tarred. 

2,  That  uniarred  cordage  retains  its  strength  for  a 
much  longer  time  when  it  is  kept  in  store. 

3.  That  uniarred  cordage  resists  the  ordinary  injuries 
of  the  weather  one-fourth  longer  than  when  it  is  tarred. 

These  results  of  direct  experiments  have  been  con- 
firmed by  the  observations  of  seamen ;  but  they  have 
invariably  found,  that  untarred  cordage  is  weaker  than 
tarred  cordage,  when  it  is  exposed  to  be  alternately 
wet  and  dry ;  that  tarred  cordage  is  chiefly  useful  for 
cables  and  ground  tackle,  which  must  be  constantly 
soaked  in  water ;  and  that  cordage,  superficially  tarred, 
u  always  stronger  than  what  is  thoroughly  tarred,  and 
resists  better  the  alternate  conditions  of  dryness  and 
wetness.  . 
ip.     Several  important  experiments  on  the  relative  strength 
if*-  of  tarred  and  untarred  ropes  were  made  by  Mr.  W. 
*>  Chapman,  chiefly  with  the  view  of  determining  the  ef- 
p  fects  of  his  method  of  preserving  ropes  with  purified 
or  washed  tar.     Three  pieces  of  rope  were  made  on 
the  10th  August,  1808,  of  12  threads  in  each  strand* 
The  first  was  an  untarred  rope,  the  second  a  rope  made 
of  washed  tarred  yarn,  and  the  third  a  common  tarred 
rope.    A  part  of  each  of  these  ropes  had  their  strength 
tried  on  the  breaking  machine ;  and  another  part  was 
steeped  in  water  for  about  three  months,  and  then  taken 
to  a  foundry  stove,  which  is  supposed  to  have  been 
at  about  130°  of  Fahrenheit.     They  remained  in  the 
stove  about  three  months.    After  that  they  lay  at  Mr. 
Chapman's  ropery  till  Nov.  3d,  1803,  when  the  follow- 
ing experiments  were  made  with  them : 
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White  rope    •     I    . 

Common  tarred  rope 

\r..k*^  tarred  rope 


. 


ashed 


When  made, 

Aug.  10th, 

180*. 


Cwt. 

33.4. 
22.2 
29.1 


Nov.  3d,  1803. 


Cwt. 
1.9 
7.85 
12.35 


Portion  of 

original  Strength 

retained. 


Cwt. 
5.7 
33 

43.8 


.8  1  sL 


The  tarred  ropes  were  both  brittle ;  but  the  latter 
was  more  so,  and  they  both  cracked  on  bending. 

The  following  experiments  were  made,  in  1807,  by 
Mr.  Chapman,  for  the  purpose  of  showing  the  injury 
arising  from  the  retention  of  that  portion  of  the  essen- 
tial oil  which  cannot  be  dispensed  with,  and  also  the 
injury  which  arises  from  the  progressive  disengage- 
ment of  the  acid  of  essential  oil. 


Weight  with 

which  it  broke 

.when  Moist. 

Weight  with  which 

it  broke  after 

exposure  to  a 

Stove  for  four 

Months. 

Rope  tarred  with  cold  tar 
Do.       with  boiled  tar  . 

Cwt. 
45.75 
51.29 
38.94 

Cwt. 

38.97 

26.40 

25.07 

Inch. 


1806,  Oct.  2d,  White  rope,  girt  2.75 
Oct.  24,  Tarred  rope,        2.8 

1807,  May  8,  Same  rope,  2.8 


Cwt. 
broke  witb75 
55 
41.4 


Comparative 
Strength. 


Cwt. 
100 
73.3 
55.2 


Rope. 

making. 


The  following  experiments  were  made  with  ropes 
made  of  the  same  yarns,  and  of  nine  in  each  strand. 


1  Girt  in  Inches. 

Comparative 

Strength. 

Cwt. 

Cwt. 

Cwt 

White  rope     .    . 

• 

1.7 

Broke  with  27.5 

100 

Tar  of  whale  oil   . 

. 

1.85 

22.5 

88.7 

Tar  and  tallow     . 

. 

1.8 

17.5 

63.6 

Tar  unpurified     . 

• 

J.7 

15.95 

57.7    1 

Whale  oil  and  tallow  have  therefore  an  excellent  ef- 
fect, particularly  the  former. 

The  following  results,  obtained  by  Mr.  Chapman,  Strength  of 
show  the  progressive  weight  borne  by  a  rope  made  of  zopeaof  long 
long  wool,  and  the  elongation  which  the  different  wook 
lengths  sustained  by  these  weights. 


Length  of  Pieces 
when  Loaded. 

Length  when 

Unloaded. 

Lightly  stretched. 

24iachea, 

1.65  cwts. 

26} 

3.3 

29 

27 

3.85 

31 

28 

4.95 

314 

294 

6.05 

37 

82 

7.15 

37} 

7.7 

Rope  broke. 

When  the  rope  broke,  its  length  returned  to  £6£ 
inches,  though  in  a  former  trial  it  stood  at  32  inches. 
The  girt  of  the  woollen  rope  was  1.8  inches,  and  i{ 
weighed  75  lbs  for  every  120  fathoms.  Mr.  Chapman 
computes,  that  woollen  ropes  may  be  about  £d  of  the 
strength  of  good  hempen  ones,  and  |ds  the  strength  of 
common  white  ones. 

The  following  experiments  were  made  by  Mr.  Chap-  Elasticity 
man  on  the  elasticity  of  ropes  of  different  kinds,  when  of  ropes, 
strained  with  |ths  of  their  breaking  stress. 


Unequal  Length 


Registered  primary  strands  24  inches 

Registered  shroud  laid  ropes  24 
Common  made  shroud  laid  rope  24 
Registered  cable  laid  rope  24 


Length  when  Strained. 


24}  to  25  inches. 

26  to  264 
274  to  28 

27  to  27J 


The  first  column  shows  the  strength  of  the  rope 
when  made ;  and  the  second  after  having  been  exposed 
tathe  heat  of  a  stove  from  85°  to  10O°  of  Fahr. 

The  following  experiments  also  made  by  Mr.  Chap- 
man, confirm  those  of  Duhamel,  respecting  the  dimi- 
nution in  the  strength  of  cordage  produced  oy  tarring. 
The  ropes  were  registered  on  the  improved  principle, 
and  were  made  with  the  same  yarn,  and  with  if 
threads  in  each  strand. 


The  three  kinds  of  rope  last  mentioned,  stretched  on 
an  average  1  inch  in  24  with  a  fifth  of  their  breaking 
stress,  which  is  from  ^  to  f  lbs.  of  the  whole  stretching 
of  the  registered  strand  laid  ropes,  but  only  from  jftha 
to  £th  of  the  stretching  of  the  common  made  shroud 
ropes. 

In  May  1805,  Sir  Joseph  Banks  being  anxious  to 
try  teak  tar  for  ropes,  two  three-inch  ropes  were  made 
of  the  same  yams,  one  with  teak  tar,  and  the  other 
with  common  tar.  They  were  then  placed  in  the  same 
storehouse,  and  were  broken  Sept  28th,  1807. 

Common  tarred  rope  broke  with        8848  pounds. 

That  made  with  teak  tar  broke  with  5980 

The  common  tarred  rope  being  only  about  two-third* 
the  strength  of  the  other. 

Having  already,  in  our  article  Mechanics,  Vol.  XIII. 


Rope*. 
'  nuking. 


R  O  P 
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different  kinds  and  sizes. 

Table  I. — Shewing  the  number  of  fathoms  and  feel  in 
a  hundred  weight  of  rope  of  any  size  under  14  inches. 


Indie*  in}  Fathoms  in  a   Inches  in 

Fathoms  in  a  | 

Inches  in 

Fathoms  in  a 

Circum- 

Cwt 

Circum- 

Cwt 

Circum- 

Cwt 

ference. 

1 

ference. 

ference. 

Fat.    Ft. 

In.' 

Fath.  Ft.  1 

In. 

Fath. 

Ft.  In. 

i  • 

486    0 

0 

*4 

16     1 

0 

10 

4 

5     0 

n 

313    3 

0 

*l 

14    4 

6 

m 

4 

4     1 

u 

216    0 

0 

6 

13    3 

o 

104 

4 

2 

i* 

159    3 

0 

6i 

12    2 

°l 

10} 

4 

1 

% 

124    3 

0 

64 

11     3 

0 

11 

4 

0 

«i 

96    2 

0 

6| 

10    4 

0 

Hi 

3 

5 

24 

77    3 

0 

7 

9    5 

6 

114 

3 

4 

*} 

65    4 

0 

H 

9     1 

6 

lit 

3 

3 

S 

54    0 

0 

74 

8    4 

0 

12 

3 

2 

3* 

45    5 

2 

H 

8    3 

6 

in 

3 

2 

34 

39    3 

0 

8 

7    3 

6 

124 

3 

2 

3| 

34    3 

9 

»i 

7    0 

8 

12} 

2 

7 

4, 

30     1 

6 

84 

6    4 

3 

13 

2 

5 

n 

26    5 

3 

8i 

6    2 

1 

13* 

2 

4 

*4 

24    0 

0 

9 

6    0 

0 

134 

2 

4 

*l 

21     3 

0 

91 

It 

0 

13| 

2 

3 

6 

19    3 

o 

94 

0 

14 

2 

2 

*J 

17     4 

°l 

9} 

6    0 

■  i      ■ 

6 

Table  II. — Shewing  the  weight  of 120  fathoms  of  any 
cable  or  rope  for  every  half  inch  of  circumference, from 
S  to  24  inches. 


p.  598,  given  a  full  account  of  the  experiments  of  De-  Repertory  of  Arts,  1st  series,  vol.  xiv.  Messrs.  Mit- 
saguliers,  and  of  the  more  recent  and  accurate  ones  of  chell's  patent  of  1802,  Repertory  of  Arts,  2d  series, 
Coulomb,  On  the  Friction  and  Rigidity  of  Ropes,  we  shall  vol.  viii.  p.  241.  Mr.  Walker's  patent  of  1806,  Reptr* 
conclude  this  article  with  two  useful  Tables,  contain-  tory  of  Arts,  2d  series,  No.  70.  Huddart's  Remarks  on 
the    length   and   weight  of  ropes  and  cables  of    the  Patent  Registered  Cordage,  Lond.  1800.  Mr.  Chip. 

man's  Treatise  on  the  progressive  endeavours  to  imprcxx 
the  Manufacture  and  Duration  of  Cordage,  Lond.  1408. 
ROPE  Machine.    See  Hydrodynamics,  Vol  XI. 
p.  566. 

ROSA,  Monte,  a  short  account  of  this  celebrated 
mountain  has  already  been  given  in  our  article  Alps, 
Vol.  I.  p.  581.  Monte  Rosa  is  the  highest  mountain 
in  Europe  excepting  Mont  Blanc  From  a  mean 
of  various  measures  taken  with  accuracy,  the  height 
of  Mont  Blanc  is  2461.8  toises,  while  that  of  Marts 
Rosa  is  2373,  whence  it  appears  that  Mont  Blanc  is  only 
88  toises  higher  than  Monte  Rosa.  Monte  Rosa  was 
called  by  the  ancients  Mons  Sylvius.  The  name  of 
Monte  Rosa  seems  to  have  been  first  given  to  it  by 
Scheuchzer,  in  his  Itinera  Alpina,  in  1702—1711 :  sad 
Baron  Welden  thinks  that  it  derives  its  name  from 
the  roseate  tints  which  the  first  rays  of  the  rising  son 
throws  on  its  whitened  summits. 

The  summit  of  Monte  Rosa  has  not  yet  been  retched 
by  any  traveller.  One  Maynard  pretended  that  ht 
had  accomplished  this  on  the  13th  August,  1813;  bot 
his  own  account  shows,  that  the  point  which  he  reached 
was  very  far  from  the  summit.  Professor  Parrot  of 
Dorpat,  and  M.  Zumstein  of  Gressonay,  made  two  at- 
tempts in  18 17,  to  ascend  the  highest  peak ;  bot  they 
failed  in  both.  In  1819,  M.  Zumstein  ascended  one 
of  its  southern  summits.*  He  made  a  second  ascent 
in  August  1820,  a  third  in  August  1821,  and  a  fourth 
and  fifth  in  July  and  August  1822. 

The  following  is  a  Table  of  the  heights  of  the  diffe- 
rent peaks  of  Monte  Rose. 

Paris  Feet. 

Monte  Rosa,  1st,  or  highest  peak  14,222 

2d                   |*ak  14,154 

3d                    peak  14,028 

4th                  peak  12,984 

5th                  peak  13,650 

6th                  peak  12^4 

Baron  Welden,  an  enterprising  German  traveller, 
conceived  the  design  of  exploring  and  describing  the 
topography,  the  orometry,  the  geology,  the  natural  his- 
tory, and  the  botany  of  this  mountain ;  and  he  has  ex- 
ecuted this  design  with  great  ability  in  his  work,  enti- 
tled Der  Monte  Rosa.  Eine  Topographische  und  jV* 
turhtstorische  Skizze  nebst  einem  Anhange  der  Foa 
Herrn  Zumstein,  gemachten  Reiten  zur  Ersteigung  *i- 
ner  Gipfel,  Vienna,  1 824.  This  work  is  accompanied 
with  a  topographical  chart  of  Monte  Rosa  and  its  en- 
virons, on  a  scale  of  8200  toises  to  a  Paris  inch,  with  a 
map  of  the  trigonometrical  operations  among  the  Alps 
and  five  lithographic  views  taken  by  the  camera  load* 
from  the  Lago  D'orte,  from  Turin,  from  Vercelli,  from 
Gemmi,  and  from  Rothorn.  Besides  giving  an  account 
of  the  glaciers,  torrents,  rivers,  and  line  of  perpetual 
snow  on  the  mountain.  Baron  Welden  has  given  s  very 
interesting  account  of  the  inhabitants  of  the  adjacent 
valleys,— a  German  population  of  900O  persons,  who 
have  preserved  their  language  and  customs  entire.  He 
has  also  added,  as  the  title  of  the  book  expresses,  so 
account  of  M.  Zumstein's  ascents.  See  Dr.  Brewster's 
Journal  of  Science,  vol.  i.  No.  i.  and  vol.  ii.  p.  15*. 

ROSA,  Salvatob,  a  celebrated  painter,  was  born  at 
Naples  in  1614.  He  received  his  first  lessons  in  pshu* 
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Those  who  wish  for  farther  information  on  the  sub- 
ject of  ropemaking,  are  referred  to  the  following 
works : 

Dr.  Hooke,  in  Birch's  Hist,  of  Royal  Society,  vol.  ii. 
p.  393.  Depontis,  Id.  1739,  Hist.  p.  56.  M.  Duha- 
mel's  Traiti  de  la  Corderie  perfectionnee,  4to.  Dr. 
Robison,  EncycL  Brit.  art.  Ropemaking.  Mr.  Balfour's 
patent  of  1793,  Repertory  of  Arts,  1st  series,  vol.  ii. 
p.  14S.  Mr.  Huddart's  patent  of  1 793,  Repertory  of  Arts, 
2d  series,  vol.  iv.  p.  81.  Mr.  Chapman's  patent  of 
March  1798,  Repertory  of  Arts,  1st  series,  vol.  ix.  Mr. 
Chapman's  patent  of  Nov.  1798,  Repertory  of  Arts. 
Mr.  Curr*a  patent  for  flat  ropes,  Repertory  of  Arts,  1st 
aeries,  vol.  x.  p.  361.  Mr.  Mitchell's  patent  of  1799,  in 
the  Repertory  of  Arts,  1st  series,  vol.  xi.  p.  302.  Mr. 
Huddart's  patent  of  August  1799j  Repertory  of  Arts, 
Jst  series  vol.  xii.    Mr.  Huddart's  patent  of  July  1800, 


•>  An  account  of  this  ascent  will  be  foundin  Dr.  Brewster's  Journal  of  Science,  toL  L  p.  L 
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7,    ing  from  hit  kinsman,  Francisco  Francazani ;  but  hav- 

n-  ing  been  left  in  poor  circumstances  by  the  death  of  hit 

father,  he  was  obliged,  to  dispose  of  his  sketches  at  any 

5""  ice  which  they  would  bring.  A  historical  sketch  of 
agar  and  Is h mac),  executed  under  these  circum- 
stances, fell  into  the  hands  of  Lafranc,  who  generously 
took  him  under  his  protection,  and  contrived  not  only 
to  place  him  in  the  school  of  Spagnoletto,  but  to  pro. 
cure  him  the  instructions  of  Daniel  Falcone,  a  cele- 
brated battle  painter  at  Naples.  Under  these  favour* 
able  circumstances,  Salvator  pursued  his  studies  with 
singular  success,  and  speedily  rose  to  great  eminence  as 
an  artist  He  is  said  to  have  spent  his  early  life  among 
a  horde  of  banditti,  and  to  have  thus  acquired  a  know- 
ledge of  that  wildness  both  of  scenery  and  character 
which  marks  most  of  his  pictures.  The  character  of 
his  works,  as  given  by  Sir  Joshua  Reynolds,  has  al- 
ready appeared  in  our  article  Painting,  Vol.  XVI. 
p.  241. 

Salvator  was  also  known  as  a  good  satyrical  poet, 
and,  though  coarse  and  rough,  his  poetry  is  said  to  be 
marked  with  the  same  boldness  and  originality  which 
characterise  the  productions  of  his  pencil.  He  was 
also  celebrated  for  his  musical  composition,  specimens 
of  which  will  be  found  in  the  4th  volume  of  Dr.  Bur- 
ner's General  History  of  Music.  Salvator  Rosa  died 
at  Rome  in  the  year  l6J3,  in  the  59th  year  of  his  age, 
and  be  was  buried  in  the  church  of  Santa  Maria  degli 
Aogeli  de  P.  P.  Certorini,  where  a  tomb  is  erected  to 
his  memory.  Salvator  is  likewise  celebrated  for  nu* 
merous  etchings,  principally  historical.  One  of  bis  best 
pictures  is  that  of  Saul  and  the  Witch  of  Endor,  pre- 
served at  Versailles. 

ROSARY.    See  Horticulture,  Vol.  XL  p.  SOS. 

ROSCOMMON,  in  geography,  an  inland  county  of 
Ireland,  in  the  province  of  Connaught.  It  is  bounded 
by  the  river  Shannon  for  its  whole  length  on  the  east, 
and  this  fine  river  separates  it  from  Leitrim,  Longford, 
Westmeath,  and  the  King's  County;  on  the  south- 
west it  is  bounded  by  the  Suck,  which  separates  it 
far  most  of  its  course  from  Gal  way ;  on  the  north-west 
it  is  bounded  by  the  counties  of  Mtyo  and  Sligo. 

By  Messrs.  Edgeworth  and  Griffith's  late  minute  sur- 
vey, it  appears  that  the  area  measures  368,868  Irish 
acres. 

Its  length  from  north  to  south  is  47  Irish  miles,  and 
its  breadth  varies  from  12  miles  to  30£. 

There  are  six  baronies  in  this  county,  and  56  pa- 
rishes. The  population  by  the  last  census  is  207,000. 
It  is  very  thickly  inhabited  between  Lanesborough  and 
Strokestown,  and  north  of  Lough  Key,  and  in  general 
in  the  neighbourhood  of  the  bogs  and  mountains. 

The  ullage  is  rapidly  increasing,  from  the  extension 
of  the  royal  canal  and  the  improvement  of  the  roads ; 
and  the  pastures  are  famous  for  their  luxuriance,  parti- 
cularly between  Boyle  and  Elphin,  where  there  is  a 
tract  of  country  called  the  Plains  of  Boyle ;  but  which 
is  far  from  being  flat. 

The  interior  of  the  country  is  chiefly  limestone,  and 
the  soil  so  rich,  that  it  lets  at  from  three  to  four  gui- 
neas an  acre.  The  fields,  are  generally  divided  by  stone 
walls. 

To  the  north,  the  mountains,  if  they  can  be  so  called, 
are  near  1000  feet  high,  and  in  these  veins  of  coal  are 
worked  with  some  vigour.  Lines  of  railroad  are  al« 
ready  laid  out  by  the  assistance  of  government ;  and  it 
is  likely  that  a  company  will  carry  on  the  collieries 
here  and  in  Leitrim  to  such  an  extent,  as  not  only  to 


supply  the  neighbourhood  with  fuel,  but  the  town  of   Bottom. 
81igo  on  the  coast,  which  is  sixteen  miles  distance. 

The  valley  of  the  Arigna  is  rich  with  iron  ore,  which 
was  worked  about  thirty  years  ago;  but,  from  misma- 
nagement, the  Arigna  iron  works  have  fallen  into  ruin. 
But  a  new  company  are  now  (1824)  commencing  ope- 
rations. Roscommon  is  the  shire  or  county  town, 
Boyle,  Strokestown,  Elphin,  Castlcrea,  and  French 
Park,  are  towns  of  some  importance. 

It  is  to  be  regretted,  that  amongst  the  number  of 
beautiful  county  maps  that  have  been  made  in  Ireland* 
so  few  have  been  constructed  on  scientific  principles. 
We  find  diagrams  of  triangles  attached  only  to  the 
maps  of  the  county  of  Dublin  by  Mr.  Duncan ;  the 
county  of  Mayo  by  Mr.  Bald ;  the  county  of  Long, 
ford,  and  this  county,  that  part  of  which,  north  of  the 
road  from  Lanesborough,  through  Roscommon  to  Bal- 
lyneve,  was  by  Mr.  William  Edgeworth. 

ROSCOMMON,  Wentworth  Dillon,  Earl  or^ 
a  poet  of  considerable  celebrity  in  the  17th  century, 
was  the  son  of  James  Dillon,  Earl  of  Roscommon,  and 
was  born  in  Ireland.  He  received  a  classical  educa- 
tion under  Dr.  Hall,  bishop  of  Norwich,  and  having 
completed  his  education  at  Caen  in  Normandy,  he 
went  to  Rome,  where  he  studied  the  venerable  remains 
of  antiquity  in  that  capital,  and  acquired  a  thorough 
knowledge  of  the  Italidn  language.  He  was  made 
Captain  of  the  band  of  Pensioners  soon  after  the  Res- 
toration, but  he  soon  resigned  that  post.  He  was  af- 
terwards made  Master  of  the  Horse  to  the  Duchess  of 
York,  and  married  the  eldest  daughter  of  the  Earl  of 
Burleigh.  Roscommon  now  distinguished  himself  by 
his  writings.  He  composed  several  poems,  which  may- 
be found  in  the  body  of  English  Poetry,  collected  by 
Dr.  Johnson.  His  translation  of  Horace's  Art  ofPoc- 
try,  and  his  Essay  on  Translated  Verse,  have  acquired 
him  the  reputation  of  a  good  writer  and  an  elegant 
poet  To  these  qualities  he  added  the  more  estimable 
ones  of  modesty  and  goodness ;  and  he  has  been  cha- 
racterised by  Pope  as  the  only  moral  writer  of  the 
reign  of  Charles  II.  In  \6S3  he  was  attacked  with  the 

fout;  but  having  taken  a  violent  medicine  from  a 
'rench  empiric,  the  disease  was  driven  into  his  bowels, 
and  he  died  in  January  1684.  His  remains  were  in- 
terred with  great  pomp  in  Westminster  Abbey. 

ROSE.  See  Botany  and  Horticulture,  vol.  XL 
p.  290  and  303. 

ROSE  Engine.    See  Turning. 

ROSEMARY.  See  Horticulture,  VoL  XI.  page 
281. 

ROSETTA,  or  Raschid,  a  considerable  town  of 
Egypt,  situated  on  the  canal  of  Rosetta,  anciently  the 
Batbitinum,  one  of  the  two  great  channels  by  which  the 
Nile  delivers  it  waters  into  the  Mediterranean.  Bo* 
setta  was  built  about  the  year  870  A.D.  Even  so 
late  as  the  18th  century,  it  was  a  place  of  little  import- 
ance ;  yet  when  the  other  canal  ceased  to  become  na- 
vigable, Rosetta  became,  in  the  16th  century,  the  em- 
porium of  the  merchandise  of  Alexandria  and  Cairo. 
It  is  now  one  of  the  handsomest  towns  in  Egypt,  ex- 
tending about  a  league  in  length,  by  a-  quarter  of  a. 
mile  in  breadth,  along  the  western  bank  of  the  Nile. 
Although  the  streets  are  not  regular,  and  are  very  nar- 
row, not  more  than  two  yards,  according  to  Sir  Robert 
Wilson,  each  successive  story  of  the  houses  projecting 
over  the  one  below,  so  as  to  give  a  gloomy- appearance 
to  the*town,  yet  the  town  has  an  agreeable  appearance 
in  comparison  with  Eastern  cities.    The  houses  are 
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Bouttt,  built  of  a  dingy  red  brick,  while  all  the  mosques,  mi- 
Rodin,  narets,  and  chief  houses,  are  plastered  and  white-washed. 
These  mosques  and  minarets  are  the  principal  public 
buildings ;  and  as  the  houses  have  flat  roofs,  they  ap- 
pear to  more  advantage,  overtopping  them  with  their 
bold  and  picturesque  architecture.  The  environs  of  the 
town  have  been  long  celebrated.  Groves  of  date,  ba- 
nana, sycamore,  the  palm,  and  other  trees,  surround  it 
on  all  sides ;  and  the  orange,  the  lemon,  the  pome- 
granate, and  the  pear  trees,  contribute  their  beauties 
and  perfume  to  the  city.  The  garden  of  Egypt,  as  it 
is  called,  viz.  the  richest  part  of  the  Delta,  is  seen  on 
the  opposite  side  of  the  Nile,  clothed  with  vegeta- 
tion. 

The  chief  article  of  cultivation  near  Rosetta  is  rue, 


miles.    See  our  article  Civil  Architecture,  VoL  VI. 
p.  559,  Col.  2  ;  and  ifcffrf-LoTHiAN.  See  also  the  Statisti- 
cal account  of  Scotland.  The  Beauties  of  Scotland  ;  and^J]* 
Britton's    Architectural  Antiquities  of  Great  Britain, 

Vol.  HI. 

ROSS,  the  name  of  a  burgh  and  market  town  of 
England  in  Herefordshire,  is  delightfully  situated  on 
a  rock  on  the  east  bank  of  the  river  Wye.  The  street!, 
which  are  extremely  narrow,  are  chiefly  upon  a  decli- 
vity, and  the  houses  have  the  appearance  of  being  hud- 
dled upon  each  other.  The  church,  which  is  hand- 
some, has  a  lofty  spire  at  its  west  end ;  and  it  contains 
the  remains  of  the  benevolent  man  of  Ross,  Mr.  John 
Kyrle,  who  served  the  office  of  sheriff  of  the  county  in 
1683,  and  was  celebrated  for  his  beneficence  and  cha- 


which  is  one  of   the  principal    articles    of  export    rities,  though  his  income  did  not  exceed  £500  a  year 


Among  the  branches  of  commerce  peculiar  to  the  town, 
are  spices,  cotton  dyed  red,  brought  from  the  adjacent 
districts,  dressed  flax,  linen  clothes,  silk  dies.  There 
*are  store  houses  of  natron  in  Rosetta.  The  quay  is 
handsome  and  well  built;  population  about  9000. 
East  longitude  30°  28'  20."  Worth  latitude  31°  25'  0." 
See  the  Travels  of  Savary,  Soniui,  and  Niebuhr. 

ROSLIN,  the  name  of  a  very  small  and  ugly  village 
in  the  county  of  Midlothian,  celebrated  for  the  beauty 
of  the  scenery  in  its  neighbourhood,  and  for  the  castle 
and  chapel  of  Roslin.  The  castle  stands  on  a  bold  and 
lofty  rock,  rising  from  the  banks  of  the  North  Esk, 
which  here  makes  a  rapid  turn,  dashing  over  its  rugged 
bed  round  the  base  of  the  castle.  The  entrance  to  the 
castle  is  by  a  narrow  bridge,  over  a  deep  dell,  which  is 
beautifully  wooded,  and  gives  a  fine  aspect  to  the  masses 
of  ruined  wall  of  which  the  castle  now  consists.  A 
comparatively  modern  building,  which  is  sometimes 
inhabited,  is  erected  in  the  middle  of  the  castle,  but  it 
possesses  a  sufficiently  ancient  character  to  harmonize 
with  the  adjacent  ruins. 

The  chapel  occupies  the  summit  of  a  hill  above  the 
castle.  It  was  founded  in  1446,  by  William  Saint 
Clair,  Earl  of  Caithness  and  Orkney,  who  "  causd  arti- 
ficers to  be  brought  from  other  regions  and  forraigne 
kingdomes,  and  causd  dayly  to  be  abundance  of  all 
kinde  of  workmen  present.* •*  and  to  the  end  the  worke 
might  be  more  rare,  he  causd  the  draughts  to  be 
drawn  upon  Eastland  boords,  and  made  the  carpenters 
to  carve  them  according  to  the  draught,  and  then  gave 
them  for  patterns  to  the  masons,  that  they  might  there- 
by cut  the  like  on  stone."*  The  architecture  of  this 
chapel  is  exceedingly  beautiful  and  highly  ornamented; 


and,  according  to  Mr.  Gandy,  it  unites  the  Egyptian,    maps  are  completed. 


The  market  house,  built  of  stone,  is  in  a  very  decayed 
state,  though  no  older  than  the  time  of  Charles  II. 

There  are  here  two  charity  schools  and  an  alms- 
house, to  both  of  which  , Mr.  Kyrle  contributed  li- 
berally. Five  iron  works  of  considerable  extent 
have  been  established  near  the  town,  but  it  is  prmd- 

Eally  celebrated  for  the  sale  of  cyder  and  wool;  and 
as  become  a  place  of  great  resort  to  the  admirers  of 
the  picturesque,  who  visit  the  beauties  of  the  Wye, 
boats  being  kept  there  for  the  purpose.  Number  of 
houses  521,  population  2347.  See  the  Beauties  tf 
England  and  Wales,  Vol.  VI.;  and  King's  Muniment* 
Antiqua,  Vol.  III. 

ROSS,  New.  See  Wexford. 
ROSS-SHIRE,  one  of  the  northern  counties  of  Soot- 
land,  extends  across  the  island.  On  the  east  coast  k 
terminates  in  a  point ;  but  extends  along  the  western 
side  about  sixty  miles  directly  north  and  south.  This 
county  is  deeply  indented  by  arms  of  the  sea  ;  and, 
on  the  west  coast,  these  are  surrounded  by  high  moun- 
tains. The  aspect  of  the  whole,  except  a  small  portion  <«&<& 
on  the  east  6ide,  is  mountainous ;  there  being  name-  pes. 
rous  glens  and  straths*  but  scarcely  any  thing  that  can 
be  called  a  valley.  The  most  northern  point  of  this 
county  on  the  mainland  is  in  latitude  58°  SO7,  and  the 
most  southern  in  57°  and  somewhat  more.  The  num- 
bers are  not  given  as  accurate,  nor  have  the  extremes 
of  longitude  been  correctly  ascertained,  though  they 
are  nearly  3°  30'  and  5*  SCX.  The  great  triangles  of 
the  ordnance  having  been  completed,  it  would  be 
useful  to  publish  them  on  a  moderate  scale;  and  it  is 
not  probable  that  we  shall  know  more  than  we  now 
do  of  the  geography  of  our  country  until  the  ordnance 


Grecian i  Roman,  and  Saracenian  styles/'  and  exhibits 
the  arch  "  in  all  its  possible  forms  and  principles  ;*' 
there  being,  according  to  Mr.  Britton,  thirteen  varieties. 
The  chapel  is  69  feet  long  inside,  34  broad,  and  40 
high.  The  vaulted  and  highly  decorated  roof  is  sup- 
ported by  two  rows  of  clustered  columns,  eight  feet 
high,  having  the  capitals  encircled  with  foliage  and 
various  figures  representing  scenes  of  Scripture  his- 
tory. The  building  is  supported  on  the  outside  by  21 
buttresses. 

Immediately  above  Roslin  Castle,  on  the  river  side; 
is  an  extensive  bjeachfield ;  and  a  little  above  this  the 
powder  mills  of  Eskhill. 

The  uncommon  beauty  of  the  scenery  on  the  North 
Esk,  from  Roslin  Castle  to  Hawthornden  and  Lass- 


The  number  of  square  geographical  milea  contained  £xe- 
in  Ross-shire  is  nearly  2427£>  of  which  the  interspers- 
ed parts  of  Cromarty-shire  form  240.     The  old  county 
of  Cromarty  contains  only  18£.     The  island  of  Lewis 
belongs  to  Ross-shire,  and  contains  431  square  miles. 

The  number  of  English  acres  in  the  main  land  ie 
about  2,071,466;  in  the  Lewis  359,093.  Of  the  first 
number,  220,586  belong  to  Cromartyshire,  and  5973  10 
Ferrintosh,  which  is  part  of  the  county  of  Nairn. 

The  county  of  Cromarty,  so  much  interspersed  in 
Ross,  is  now  included  in  the  latter  for  all  purpoees 
of  police.  Both  counties  are  under  the  jurisdiction 
of  one  sheriff,  but  each  has  a  lord  lieutenant  The 
vulgar  divisions  of  Ross  are,  1st,  East  Ross,  the 
country  of  the  Rosses ;  2d,  Fearndonald,  the  country  of 


wade,  makes  it  a  place  of  great  resort  in  summer,  the    the  Munroes  ;  3d,  West  Ross  and  the  Highlands,  the 
distance  of  Roslin  from  Edinburgh  being  only  seven    country  of  the  Mackenzies.    The  Black  Isle,  that  pen- 


*  Memoir  of  the  House  of  Douglas,  in  the  Advocates  Library. 
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if*,  insula  which  includes  the  old  county  of  Cromarty  and 

■""  Ferrintosh  is  another  division,  which  is  part  of  the 
Mackenzie  country. 
%  The  two  counties  contain  37  parishes. 

;n,.  The  mountains  in  this  county  are  for  the  most 
part  in  croups,  and  some  are  detached.  Many  of 
them  reach  a  considerable  elevation,  but  their  heights 
are  not  exactly  known.  There  are  several  mountains 
on  the  west  coast,  which  appear  to  equal  it  in  height, 
but  Ben  Wyvea,  or  Nish,  (the  Mountain  of  Mist)  is  es- 
teemed the  highest.  It  is  the  most  remarkable  on  the 
east  coast,  and  is  about  3600  feet  high.  Its  shape  is 
round-backed,  and  it  is  placed  between  two  lower 
mountains,  and,  viewed  from  the  south,  they  have  the 
appearance  of  supporters  or  wings.  It  is  very  precipi- 
tous on  all  sides  but  the.  south ;  but  it  is  inferior  in 
picturesque  beauty  to  the  mountains  on  the  west,  the 
outlines  of  which  are  finely  varied.  Almost  the  whole 
west  coast  abounds  in  magnificent  scenery.  That  of 
Loch  Carron,  Lochalsh,  and  Loch  Duich,  is  not  sur- 
passed, and  scarcely  equalled  by  any  scenery  in  Scot- 
land. There  are  some  mountain  scenery  in  the  in- 
terior very  picturesque,  and  we  have- seldom  seen  a 
finer  outline  than  that  which  is  seen  from  Coul,  the 
seat  of  Sir  G.  S.  Mackenzie,  Bart,  where  the  low  coun- 
try ends  and  the  highlands  begin. 

The  principal  rivers  on  the  east  side  of  the  coun- 
ty are  the  Con  on,  which  flows  into  the  Cromarty 
Firth,  and  the  Oikel  and  the  Carron  flowing  into  the 
Dornoch  Firth.  The  largest  river  on  the  west  coast 
is  the  Ewe,  which  has  a  short  course  from  Loch  Maree. 
The  Conon,  and  its  principal  branch  the  Ranay  or 
Black  Water,  form  some  falls  of  considerable  height 
and  beauty.  The  stream  called  Altgrad,  which  flows 
into  the  Cromarty  firth  near  Balcomy,  has  worn  down 
a  conglomerate  rock  to  a  great  depth,  for  an  extent  of 
nearly  two  miles.  The  cleft  is  very  narrow,  and  so 
deep  that  the  water  can  be  seen  only  at  a  few  places. 
Some  of  the  western  rivers  flow  through  deep  cre- 
vices. 

The  largest  lake  in  Ross-shire  is  Loch  Maree, 
extending  12  miles  in  length.  It  is  of  unequal 
breadth,  and  when  broadest  ia  crowded  with  islands. 
Loch  Tannish  is  the  next  in  size,  placed  in  the  centre 
of  the  county,  and  in  the  midst  of  bleak  scenery.  There 
are  numerous  lakes  of  moderate  dimensions,  and  some 
of  them  very  prettily  situated  amidst  rock  and  wood. 

The  natural  forests,  which  were  once  extensive, 
have  disappeared  almost  entirely,  excepting  the  birch 
and  some  oaks  in  different  parts  of  the  county. 
The  birch  is  fast  disappearing,  on  account  of  the 
demand  for  herring  barrel  staves.  But  when  the 
birch  is  cut  close  to  the  ground  in  the  months  of  May 
and  June,  it  throws  out  fine  shoots  and  grows  as  cop- 
pice. The  remains  of  fir  woods  are  extensive,  and  we 
have  yet  remaining  the  trunks  of  oaks  of  immense 
size.  The  rivers  and  some  lakes  contain  the  remains 
of  very  large  trees.  Plantations  are  very  extensive, 
and  additions  are  made  to  them  every  year. 

k  The  climate  is  very  unsteady,  so  that  the  horti- 
culturist meets  with  frequent  disappointments.  The 
west  coast  ia  subject  to  much  rain.  In  general, 
garden  produce  is  about  a  fortnight  later  than  it 
is  near  Edinburgh;  but  harvest  not  so  much.  It 
has  been  doubted  by  many  that  the  climate  has  be- 
come worse  than  it  was;  but  that  such  is  the  case  is 
quite  true.  Of  late  years  the  winters  have  been  open, 
and  the  summers  late  and  colder  than  before,  as  has 
tan  proved  by  the  degree  of  ripeness  acquired  by 
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certain  fruits,  as  well  as  by  the  thermometer.  The  Row-thire. 
indications  of  this  instrument,  however,  cannot  be  so  ^*^— ■  * 
well  relied  on,  if  the  mean  temperature  only  be  at- 
tended to ;  for  in  the  northern  parts  of  Scotland,  even 
in  seasons  that  are  bad,  there  may 'be  some  weeks  of 
very  hot  weather,  while  the  rest  of  the  year  is  cold 
and  dark.  It  is  the  want  of  sunshine  that  renders  a 
climate  inferior  in  regard  to  agriculture ;  and  sudden 
transitions  from  heat  to  cold  render  ours  unfavourable, 
while  the  mean  temperature  may  appear  nearly  steady; 
and  thus  has  arisen  a  deception  that  has  caused  the 
deterioration  of  the  climate  during  the  last  thirty  years 
to  be  disputed.  Besides  what  has  already  been  stated, 
the  winters  have  become  very  mild  and  open ;  and 
this  has  its  influence  on  account  of  mean  temperature. 
The  fret  is,  that  summer  heat  has  been  less,  both  in 
amount  and  duration,  since  the  year  1800,  although 
some  few  seasons  have  been  favourable  ;  and  this  holds 
true  for  the  climate  of  Great  Britain. 

The  portion  of  this  large  county  capable  of  cut-  Boil, 
ti  vat  ion  is  very  small.  The  arable  lands  extend 
along  the  eastern  coast,  and  are  fourid  in  patches  of 
small  extent  here  and  there  on  the  western.  The 
whole  mountainous  interior  is  heath,  moss,  and  rock  ; 
but  the  whole  of  it  affords  excellent  pasturage  for 
sheep  and  black  cattle.  A  great  proportion  of  the  low 
land  of  Eastern  Ross,  and  a  small  proportion  of  the 
land  near  Dingwall  is  loamy  clay— •  which  is  not  so 
heavy  as  the  carse  lands  in  the  south,  but  equally  pro- 
ductive. The  rest  is  light  soil  of  various  quality.- 
The  whole  is  in  the  finest  state  of  cultivation. 

The  mineralogy  of  this  county  is  little  known.  Mineral*, 
though  it  presents  geological  features  of  high  in- 
terest. Many  of  the  straths  present  the  diluvium  in 
terraces ;  and  similar  terraces  are  to  be  found  along 
the  sea  coast,  affording  ample  scope  for  exercise  in 
those  speculations  which  have  become  so  interesting 
since  the  publication  of  Professor  Buckland's  work*  A 
remarkable  variety  of  gneiss  occurs  in  the  county, 
enormous  blocks  of  which  are  found,  along  with  other 
varieties,  scattered  over  the  secondary  country ;  and  it 
is  so  remarkable  in  its  appearance  and  structure  as  to 
admit  of  its  being  traced  to  the  rock  from  whence  it 
was  broken.  This  has  been  done,  and  the  distance  to 
which  blocks  containing  a  thousand  cubic  feet  and  up- 
wards have  been  carried,  has  been  ascertained  to  be  m 
a  straight  line  no  less  than  forty  miles.  We  trust  that 
the  investigation  of  the  diluvium  in  this  quarter  will 
lead  to  important  conclusions,  such  as  will  settle  many 
of  the  points  now  in  dispute  among  philosophers. 

The  strata  in  which  the  bituminous  coal  of  Suther- 
landshire  is  found,  stretch  south  and  west,  and  are 
seen  at  low  water  to  the  north  of  the  entrance  of 
Cromarty  firth,  and  towards  Rosemarkie.  Only  one 
bed  of  the  coal  has  been  seen,  about  four  inches  thick. 
On  each  side  of  the  entrance  of  Cromarty  firth,  a  mass 
of  primitive  rocks  of  small  extent  rises  in  a  singular 
manner,  the  gneiss,  being  mixed  with  veins  of  granite 
and  quartz,  so  as  almost  to  render  it  uncertain  which 
has  been  the  invading  rock.  Along  the  coast  towards 
Fortrose,  veins  of  beautiful  white  compact  felspar  are 
seen,  so  much  resembling  marble  as  to  deceive  till 
they  are  touched  by  the  hammer.  The  separation  of 
the  secondary  from  the  primitive  country,  is  in  a  line 
extending  from  near  the  hill  of  Struy  to  the  Dornoch 
firth,  nearly  south  west.  Bituminous  limestone  occurs 
in  the  sandstone  near  Geanies,  and  at  Cromarty.  The 
bed  near  the  latter  place  is  seen  most  distinctly  oh 
the  north  aide  of  the  firth  eastward  from  the  Tarry* 


472 


ROSS-SHIRE. 


Ro«»«hire.  house;  and  is  remarkable,  on  account  of  its  consisting 
V^y^'  of  layers  of  two  or  three  inches  thick,  bent  at  sharp 
Mineralogy  angles,  as  if  It  force  had  been  applied  longitudinally. 
The  sandstone  occurs  red  and  yellow ;  but  it  seems  to 
belong  to  one  formation.  Near  Geanies  there  appears 
a  very  remarkable  fracture  of  the  strata,  those  on  the 
coast  having  been  elevated  about  two  hundred  feet 
from  those  appearing  in  the  sea.  Some  very  interest- 
ing facts  appear  at  this  place,  but  we  have  not  room 
to  describe  them  here.  On  looking  at  the  map  of 
Scotland,  the  eye  is  at  once  6truck  with  the  remark- 
able line  stretching  from  Tarbet  Ness  towards  Fort 
William,  in  the  direction  of  the  Great  Canal.  It  will 
be  interesting  to  attempt  tracing  the  production  of  this 
singular  feature,  and  toe  formation  of  the  lakes  to  one 
cause. 

Before  we  reach  the  primitive  rock  on  this  side  of 
the  county,  we  meet  with  detached  hills  on  which  we 
notice  an  immense  bed  of  conglomerate,  containing 
sometimes  very  large  blocks.  The  whole  mass  is  of 
primitive  origin,  a  fact  that  will  afford  ample  scope  for 
discussion  when  the  formation  of  this  rock  is  contem- 
plated. It  is  the  newest  rock  of  this  county,  and  is 
seen,  after  interruptions  of  various  extent,  in  almost 
every  corner  of  Scotland.  It  is  seen  at  considerable 
elevations,  and  as  it  rises  towards  the  north-west,  it 
will  probably  be  found  at  a  great  height  in  the  inte- 
rior. Indeed,  the  writer  of  this  article  recollects  hav- 
ing seen  it  at  an  elevation  of  nearly  two  thousand 
feet,  though  he  had  not  an  opportunity  of  examining 
the  rock ;  and  it  is  not  improbable  that  it  may  be 
found  capping  the  high  mountains  of  red  sandstone. 
on  the  west  coast  There  is  not  a  rock  within  the 
whole  range  of  geology  that  is  so  interesting  as  this  ; 
and  much  time  will  not  elapse  before  it  will  become 
the  means  of  proving  beyond  dispute  that  although  the 
earth  was  in  a  state  of  chaos  previous  to  the  creation 
of  roan;  it  has  more  than  once  been  under  the  reform- 
ing band  of  Almighty  power,  producing  order  out  of 
confusion— beauty  out  of  deformity,  and  giving  to 
old  materials  the  form  and  properties  of  that  which  is 
new. 

On  proceeding  westward,  we  find  the  secondary 
rocks  resting  on  gneiss  but  not  conformable  to  it ;  a 
fact  which  proves  that  the  elevated  angle  of  the  se- 
condary rocks,  has  not  been  caused  either  by  the  ele- 
vation of  the  gneiss,  or  by  its  position.  This  has 
been  fully  proved  indeed  by  the  appearance  of  a  block 
of  gneiss,  in  the  conglomerate  rock,  traversed  by  a 
granite  vein.  This  was  observed  by  Mr.  Lyall  near 
Coul,  last  year,  in  company  with  Sir  George  Mac- 
kenzie and  Professor  Buckland,  and  he  remarked  that 
this  was  a  most  distinct  proof  that  the  gneiss  had 
been  invaded  by  the  granite,  and  brought  to  its  present 
position  before  the  formation  .of  the  rock  in  which 
this  block  was  observed.  This  observation  of  Mr. 
Lyall  will  lead  to  new  views  of  the  formation  and  ele- 
vation of  the  secondary  rocks,  but  into  which  we  can- 
not enter,  without  swelling  our  article  to  an  unreason- 
able bulk. 

The  junction  of  the  primitive  and  secondary  rocks 
on  the  western  side  of  the  county  has  not  been  ob- 
aerved.  Greenstone  occurs  there  in  beds  among  the 
secondary  rocks,  as  near  Applecross,  and  in  veins  cut- 
ting the  primitive  rocks,  as  in  Kintail.  There  are 
many  curious  facts  in  this  quarter  that  seem  likely  to 
change  the  present  order  in  which  rocks  are  arranged. 
From  the  position  in  which  mica  slate  has  been  found, 
it  would  appear  to  be  under  the  gneiss.    It  is  pro- 


bable that  the  distinction  between  these  two  rocks  may  ium 
not  long  continue.  "  ^' 

Limestone  occurs  abundantly  on  the  west  coast  j3**^ 
and  it  is  said  that  roofing  slate  has  been  observed,  but 
the  locality  is  not  known  to  us. 

No  large  mass  of  granite  has  hitherto  been  observ- 
ed; but  the  primitive  country  is  much  intersected 
by  veins  of  granite  of  many  varieties.  Bitumen  hat 
been  found  in  gneiss  in  several  places,  and  many  vein 
ago  a  considerable  quantity  was  found  near  Carthland, 
and  used  as  fuel.  The  writer  of  this  article  found  s 
small  quantity  above  Brea  on  the  north  side  of  Strath- 
peffer,  and  about  three  miles  from  the  above  locality, 
nearly  twenty,  five  years  ago.  This  is  mentioned  be- 
cause it  has  been  recently  announced  as  a  new  disco* 
very. 

Copper  pyrites  was  found  in  a  considerable  miss 
near  Kishorn  on  the  west  side,  and  worked  for  a  con- 
siderable time.  The  accumulation  of  water  in  the  pit 
prevents  its  now  from  being  explored.  A  vein  of  heavy 
spar  appearing  on  the  north  shore  of  Loch  Maree, 
tempted  some  persons  to  mine  into  the  rock,  but  after 
having  followed  it  a  little  way,  it  was  abandoned. 

Many  of  the  proprietors  of  Ross-shire  inhabit^ 
mansion-houses  of  considerable  elegance ;  but  there 
is  little,  if  any  thing,  to  praise  in  their  architec- 
ture. Some  of  the  seats  are  well  placed,  and  tbe 
grounds  about  them  ornamented  by  plantations  and 
shrubberies.  Around  many  of  them  are  found  noble 
trees  of  every  variety.  At  Castlelaud  there  is  a  sweet 
chesnut  tree  of  great  size,  the  diameter  of  the  trunk, 
Gve  feet  from  the  ground,  being  six  feet,  and  where 
the  branches  separate  the  thickness  is  much  greater. 
At  the  side  of  the  great  road  leading  to  the  west  coast 
near  Kinloch  Luichart,  are  the  remains  of  very  large 
oak  trees,  and  one  trunk  in  particular,  lying  on  it* 
side,  has  belonged  to  a  tree  much  exceeding  tbe  great 
chesnut  in  dimensions.  The  houses  of  the  principal 
farmers  are  neat  and  commodious.  Of  late  years  a  very 
great  improvement  has  been  visible  in  the  cottages  of 
the  peasantry ;  but  much  yet  remains  to  be  done.  Tbe 
clergy  are  particularly  well  accommodated. 

The  improvement  of  the  roads  in  this  county  ^ 
has  advanced  with  rapid  strides,  since  government  ^ 
saw  the  importance  of  easy  communications  be- 
ing afforded  to  the  Highlands,  and  obtained  liberal 
assistance  from  Parliament.  The  proprietors  de- 
frayed one  half  of  the  expense.  Tbe  bridges  are 
neat  and  well  built.  That  across  tbe  Conon  river 
consists  of  five  arches  ;  but,  in  the  opinion  of  many, 
the  top  of  the  parapet,  forming  a  segment  of  a  circle, 
does  not  please  the  eye.  The  iron  bridge  at  Bow, 
across  the  Dornoch  firth,  where  it  is  so  narrow  as  to 
resemble  a  small  river,  has  little  merit  in  respect  to 
appearance,  though  it  is  most  substantial  and  most 
useful. 

There  are  three  royal  burghs  in  this  county,'  Ding-  ** 
wall,  Tain,  and  Fortrose;  and  it  were  perhaps  bet-'~4 
ter  for  their  prosperity  had  they  not  the  privilege 
of  voting  for  a  representative  in  Parliament.  There 
are  no  manufactories  in  any  of  them ;  and  tbeir 
chief  support  is  the  litigious  ^  spirit  of  the  people, 
giving  employment  to  a  host  of  practitioners  be- 
fore the  Sheriff  Courts.  .The  police  is  extremely 
bad,  if  in  any  respect  effective,  both  as  it  regards  rt* 
towns  and  the  county ;  and  the  increase  of  crime  if 
not  much  heard  of,  because  little  effort  is  made  to 
check  it, 

Cromarty  is  a  thriving  town.    It  once  was  a  royal 
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fc  burgh*  but  the  inhabitant*  petitioned  for  .being  de- 
•"  prived  of  their  privileges  It  possesses  a  good  har- 
bour, sod  the  roadstead  is  noted  as  the  safest  in  all 
Britain.  A.  considerable  manufacture  of  hemp  into 
canvass  for  bagging,  &c.  has  been  long  established, 
and  employs  a  great  number  of  hands.    Curing  pork 


perity  of  those  who  set  about  improving  the  soil  with  Rots-dux* 
Knowledge,  judgment,  prudence,  arid  with  that  essen-       ' 
tial  foundation,  an  adequate  capital,  conceived  that 
they  would  become  rich  without  them.    Farms,  chiefly 
grazings,  were  taken,  and  money  obtained  by  nego- 
tiating accommodation  bills.     When  the  recent  de- 


is  carried  on  to  a  large  extents  A  canal  was  cut  some    pression  in  the  prices  of  all  kinds  of  produce  took 


years  ago  from  the  mouth  of  the  river  Conan  to  Ding 
wall,  in  order  to  facilitate  the  exportation  of  grain, 
and  the  importation  of  coals,  lime,  and  goods.  The 
principles  on  which  it  was  constructed,  though  very 
able  engineers  were  employed,  were  however  errone- 


place,  the  consequences  were  far  more  severe  and 
alarming  than  elsewhere,  and  the  north  of  Scotland 
will  be  longer  of  recovering  from  them.  But*  it  may, 
be  reasonably  expected  that,  in  this  case,  experience 
will  teach  wisdom,  and  that  it  .is  the  part  of  a  fool  to 


out,  and  the  consequence  has  been  that  it  became  fill*  *spend  a  fortune  before  it  is  made.  Unfortunately, 
ed  with  mud.  It  has  been  once  cleaned  at  a  great  ex-  however,  habits  are  not  easily  got  rid  of,  and  more 
pense,  but,  what  appears  most  extraordinary,  no  steps    especially  those  engendered  by  ambition  to  imitate  su~ 


were  taken  to  prevent  a  recurrence  of  the  evil,  and  it 
is  again  nearly  useless- 
There  are  numerous  villages  in  Ross  and  Cromarty 
shire;  but  almost  every  proprietor  who  has  feued  land 
for  building  has  repented.  When  there  is  no  regular 
■employment  for  it,  it  is  baneful  to  accumulate  popula- 
tion into  villages*    Idleness,  vice,  distress,  and  crime, 


periors,  and  to  have  the  wives  and  daughters  of  farmers 
without  fortune  equally  well  dressed  and  accomplished 
as  those  of  the  landlords. 

On  the  great  majority  of  arable  farms  we  now  see  a 
degree  of  neatness  in  the  style  of  dressing  the  land  and 
inclosing  it,  superior  to  most  districts  of  England  and 
Scotland,  and  inferior  to  none.     The  crops  are  uni- 


give  too  frequent  evidence  that,  when  there  is  no  fix*    formly  clean,  and  for  the  most  part  iich,  and  the  quality 


ed  employment,  population  should  not  be  too  rashly 
encouraged.  No  improvement  can  be  forced ;  but 
must  depend  on  an  extensive  combination  of  circum- 
stances, which  it  requires  talent  and  meditation  to  dis- 
cover. At  this  moment  a  preat  revolution  is  taking 
place,  owing  to  the  liberal  view  which  the  government 
has  taken  of  the  distillery.  The  effects  of  this  revolu- 
tion will  be  the  emigration  of  the  remaining  High- 
landers who  have  hitherto  subsisted  solely  on  the  pro- 
fits of  illicit  distillation,  scanty  as  they  were ;  or  they 
will  seek  subsistence  from  honest  labour  wherever 
they  can  find  employment  at  home ;  or  attend  more 
closely  to  the  produce  of  such  land  as  they  may  pos- 
sess on  lease.  It  is  probable  that  all  these  effects  may 
take  place,  and  that  poinfrof  civilisation  and  improve- 
ment to  which  we  have  been  tending  since  the  rebel- 
lion in  1745,  will  ere  long  be  fully  attained.   In  many 


of  wheat  such  as  frequently  to  have  topped  the  London 
markets. 

A  spirit  of  improvement  in  horticulture  has  like-  Horticul- 
wise  arisen,   and  we  find  many   excellent  gardens  tuTCa 
attached  to  the  mansions   of  .the  proprietors  ;  and 
though  those  attached  to  farm  houses  be  small,  they 
yield  abundantly  both  the  utile  el  duice.     Some  pro* 
prietors    are    noted    for  their  love   of  horticultural 
pursuits,  and  for  introducing  new  fruit*,  as  well  as 
ornamental  plants  heretofore  unknown  in  the  north. 
The  climate  is  not  very  favourable  for  the  finer  depart- 
ments of  garden  culture,  and,  as  already  observed,  it 
has  become  worse  since  the  beginning  of  the  century* 
When  the  blossoms  look  full  and  healthy,  there  conies 
a  withering  frost,  or  rain  prevents  fecundation.    In* 
sects,  of  late  years,  have  become  numerous  and  defy 
all  efforts  to  destroy  them  till  nature  herself  finds  the 


villages  we  see  shops  opened  for  the  accommodation  of    remedy.     The  cottagers  are  now  observed  everywhere 


the  inhabitants;  and  butchers  and  bakers  are  esta- 
blishing themselves.  The  consumption  of  meat  and 
whesten  bread  is  very  rapidly  increasing,  and  the  as- 
similation of  the  north  of  Scotland  to  the  land  of  the 
Sassenach  is  almost  complete.  New  wants  are  aris- 
ing—the dress  of  the  Gael  has  disappeared-- the  lan- 
guage is  wearing  away,  and  in  half  a  century  will  be 
as  rare  as  the  dress,  is  now. 

Almost  every  part  of  the  counties  of  Boss  and 
Cromarty,  capable  of  carrying  crops*  is  in  the  high- 
est state  of  cultivation.  There  has  been,  during  the 
last  thirty  years*  a  wonderful  spirit  of  emulation 
in  all  matters  connected  with  agricultural  improve- 


to  form  little  gardens  whenever  they  have  a  patch  of 
ground  adapted  for  it. .  Formerly  great  quantities  of 
onions  and  cabbage  plants  used  to  be  sold  from  the 
gardens  of  the  proprietors,  and  now  icarcely  any  are 
sold,  on  account  of  their  being  raised  by  the  people  them- 
selves. The  robbery  of  gardens  is  not  now  uncommon; 
and  of  late  there  seems  to  have  been  a  regular  sys- 
tem established  for  stealing  bee-hives  from  cottage 
gardens,  which,  in  some  parts  of  Ross-shire,  are  a< 
ecource  of  great  profit  to  the  cottagers.  The  people 
who  suffer  are  averse  to  give  information  to  the  magis- 
trates; and  an  instance  recently  occurred,  in  which 
the  sheriff-substitute  was  the  sufferer,  by  two  sheep 


ment  both  among  proprietors  and  tenants*.     Seve-  having  been  killed  and  flayed  at  hia  own  door,  when 
ral  able  cultivators  from  the  finest  districts  of  the  bo  steps  were  taken  to  trace  the  offenders.    We  have 
south  of  Scotland  have  settled  amongst  the  natives,  recorded  these  matters  in  order  that,  at  some  future- 
most  of  whom,  having  seen  the  result  of  the  manage-  time,  the  present  state  of  the  country  may  be  compared* 
ment  adopted  by  the  strangers,  have,  though  slowly,  with  what  it  may  be  hereafter*, 
adopted  their  practices.  There  ase  still  some  of  the  native  The  salmon  fishery  is  earned  on  to- a  considerable^ 
cultivators  who  persist  in  following  their  old  practices;  extent  in  the  rivers  and .  estuaries ; ,  but,  owing  to 
and,  wherever;  fences  are  seen  in  disorder,  patches  of  over  fishing,  and  partly,  to  the.  opejwesa*o£  the.  win- 
waste  land,in  the  middle  of  fields,  and  the  crops  inter-  ters,  it  has  greatly,  falleikofft.. 

mixed  like  Mosaic  on  a  great  scale,  a  stranger  mav  be  The  hemn&  fishery Jias  of  late>  been  prosecuted  with  • 

assured  thai  the  tenant  is  a  native.    While  incalculable,  great  success  on>jtbe<east  coast,  at.  Portmahomack  and 


good  has  unquestionably  srisen  out  of  the  stimulus 
given  to  improvement,  much  temporary  mischief  has 
also  resulted  from  it.    Many  who  perceived  the  pros- 
vox.  XYJI.  PAST  IX. 


Cromarty^,  and  a  reek-herring  bouse  has  been  erected 
on  the  point  of  Fortrose.  Formerly  .Loch  Broom,  on 
the. west. coast,  was  esteemed  one  of  the  very  best. 
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Hotwire,  stations ;  and  the  British  Fisher^  Society  erected  there 
Rostock,    ^g  town  of  Ullapool,  where  a  custom  house  wis  esta» 
l*"~~Y^""*  Wished.    But  in  proportion  as  the  fishery  extended  on 
the  east  coast,  along  the  shores  of  Caithness  atid  Suth- 
erland, it  fell  off  on  the  whole  of  the  west  coast,  arid 
for  the  last  twenty  years  there  has  not  been  a  prosper- 
ous fishing  carried  on.    With  respect  to  the  cause  of 
the  herrings  disappearing  on  the  west  coast,  there  have 
been  many  speculations.    It  may  partly  have  beet! 
owing  to  over  fishing,  and  partly  to  some  natural  eaitse, 
not  to  be  discovered,  operating  to  the  diminution  of 
Fbheriet.     the  number  of  the  fish.    Be  the  cause  what  it  may, 
the  loss  to  the  county  has  been  great,  and  a  population 
formerly  comparatively  wealthy,  has  now  sunk  into 

Sverty,  and  the  value  of  lend  on  the  coast  has  dimin-i 
led.  There  is  an  excellent  coal  bank  on  the  coast  of 
Gairloch,  which  might  ^perhaps  be1  turned  to  better  ac- 
count than  it  has  hitherto  been. 

The  Island  of  Lewis  is  in  a  state  that  renders  U  ex- 
ceedingly difficult  to  improve  it  The  population  is 
too  great,  and  consequently  very  poor.  The  greatest 
proportion  of  the  island  is  incapable  of  cultivation, 
and  the  most  important  improvement  probably  is  drain- 
age, in  order  to  increase  the  quantity  of  herbage.  The 
present  proprietor  has  begun  a  system  which,  if  per- 
severed in,  will  probably  succeed  m  ameliorating  the 
condition  of  the  island ;  but  it  will  require  time,  and 
patience,  and  outlay.  The  towrt  of  Stomoway  is 
thriving,  and  is  the  resort  of  much  shipping.  The  on- 
ly communication  with  the  mainland  hitherto  has 
been  by  means  of  a  sailing  packet ;  but  new  mea- 
sures are  taking  to  secure  the  benefit  of  steam  naviga- 
tion. This  will  be  expensive,  on  account  of  the  dis- 
tance from  fuel ;  but  it  is  presumed  that  it  will  only 
be  resorted  to  during  the  favourable  weather  of  sum- 
mer. The  sea  runs  tremendously  high  in  the  minch 
when  storms  blow  ;  but  noW  that  vessels  arc  construct- 
ed  to  sail  as  well  as  to  go  by  paddles,  there  may  be 
little  risk  to  steam- boats.  The  valued  rent  of  the 
county,  including  the  interspersed  parts  of  Cromarty, 
Valued  is  £85,709, 15s.  3d.  Scotch  ;  and  the  real  rental  is  sup- 
rent,  posed  now  to  exceed  £80,000,  sterling.  Many  estates 
are  subject  to  the  payment  of  feu-duties  to  the  crown, 
which  formerly  belonged  to  the  earldom  of  Ross.  The 
total  amount  is  of  barley  859  bolls,  oats  158,  oatmeal 
76l,  which  may  he  estimated  as  worth  somewhat 
above  £2000.  &1790,  Scotch,  is  likewise  payable.  A 
considerable  sum  is  also  paid  to  the  crown  for  lands 
that  formerly  belonged  to -the  bishoprick. 
Population.  The  population  of  Ross  and  Cromarty  in  1821  was 
70,200,  being  an  increase  of  7300  since  the  former  cen- 
sus of  181 1* 

ROSTOCK  is  a  large  town  in  the  north  of  Ger- 
many, in  the  grand  duchy  of  Mecklenburg  Schwerin. 
It  is  situated  about  8  miles  from  the  mouth  of  the  river 
Warnow,  which  flows  into  the  Baltic  at  Warnemunde, 
where  vessels  4hat  draw  more  than  eight  feet  of  water 
are  obliged  to  unload.  The  town  of  Rostock,  which 
is  surrounded  with  old  fortifications,  and  built  in  the 
old  fashioned  style,  is  divided  into  the  <M,  the  mid- 
dle, ami  the  new  towns,  and  has  three  suburbs,  it 
contains  three  churches,  one  university,  and  a  grand 
ducal  mansion.  The  students  of  the  university,  which 
was  founded  in  1419,  amount. tb  about  170,  and  the 
professors  to  20>  The  other  public  buildings  and  es- 
tablishments area  seminary  for  educating  schoolmasters 
and  clergymen,  a  Lutheran  convent,  a  poors-house, 
a  public  library,  a  botanical  garden,  and  a  museum. 
Txie  chief  manufactures  of  the  place  are  those  of  ships 


anchors,  linen,  canvass,  soap,  and'  vhftgar.    There  art  xj 
also  here  distilleries,  breweries,  and  sugar  vefineriea,        I 

Rostock  carries  on  a  trade  frith  England,  Holtod,  ***■ 
and  the  Baltic  seae.  The  value  of  it*  exports*  priori.  ~* 
pally  gin,  is  from  £130,000  to  £900,000.  The  in* 
ports  are'  coffee,  tobacco,  sugfar,  ram,  avid  great 
quantities  of  bay  salt.  The  number  of  ships  whicn 
efMiUfflly  arrive  here  is  about  GOO.  Grain  is  exported 
to*  the  amount  of  190,000  quarters  annually.  Popula- 
tion about  13,000.  East  Long.  12'  12',  North  Lat  5? 
10'. 

ROTATION.    See  Mechanics; 

ROTATION  of  Crops.   See  Aomcift/rtnic,  VeL  I 

KOTHBURY,  a  small  parish  and  market-town  of 
England  in  Northumberland.  It  is  situated  in  a  rotnsn- 
tie  glen  on  the  river  Coeqoet,  arid  consists  principally 
of  one  street  of  ancient,  if  not  well  built  bouses,  erected 
on  the  road  from  Alnwick  to  Woofer.  The  church  u 
an  ancient  structure,  in  the  form  of  a  cross,  and  coif, 
tains  A  font  of  curious  workmanship,  end  several  re- 
spectftble  monuments.  There  is  here  a  bridge  of  time 
arches  over  the  Coquet  The  rector's  mansion  was 
formerly  Whitton  house,  which  was  one  of  a  line  fit 
houses  extending  from  Hepple  to  Warkworth.  Roth- 
bury  forest,  which  now  contains  very  little  wood,  u 
about  seven  miles  long,  and  five  broad.  There  is  here 
•a  charity  school  for  120  children.  Population  of  tbe 
town  in  1821,  891  inhabitants,  and  146  houses.  See 
the  Beauties  of  England,  vol.  vii.  p.  208. 

ROTHERHAM,  the  name  of  a  markeUtown  and 
parish  of  England,  in  the  West  Riding  of  Yorkshire. 
-It  is  situated  in  a  valley  on  the  river  Don,  at  hs  junc- 
tion with  the  Rother,  the  former  being  crossed  by  an 
elegant  stone  bridge.  The  streets  of  tbe  town  are  on 
the  roads  to  Bams  ley,  Don  caster,  Bawtry,  Mansfield, 
and  Sheffield,  and  are  rather  irregular  and  uneven.  Tbe 
houses,  though  well  built  of  stone,  have  a  dull  and 
-dingy  aspect.  The  public  buildings,  are  the  town 
hall,  the  parish  church,  which  is  a  handsome  and  spa- 
cious edifice,  a  meeting-house  for  Independents,  ami 
another  for  Methodists.  To  tbe  parish  church  is  it- 
tached  a  school  for  SO  children.  There  ia  here  an  aca- 
demical institution  for  dissenting  clergymen,  called 
"  The  Rotherham  Independent  Academy/'  It  wis 
opened  in  1795.  The  building  for  it,  erected  by  the 
late  Samuel  Walker,  Esq.,  accommodates  16  student*. 
The  library  contains  1200  volumes.  On  the  other  side 
of  the  bridge  is  the  village  of  Mossfoorough,' containing 
the  extensive  iron-works  of  Messrs.  Walker,  which 
were  commenced  in  1746.  The  cast  iron  bridges 
•  of  Sunderland,  Yarm,  and  Staines  were  founded  here 
Cannons  and  cast  iron  goods  of  all  kinds,  along,  with 
articles  in  wrought  iron,  tm  plate,  and  ateet  geods 
are  also  made  here  in  great  quantities.  A  very  hrge 
porter  and  ale  brewery  has  lately  been  established  in 
the  town. 

This  town  possesses  grtt^.  mcilittes  in  water  carriage 
by  the  Don,  which  is  navigable  to  Sheffield,  by  the 
Stainforth  and  Keadley  canal,  and  by  the  Detfti, 
Dove,  and  Barnsley  canals.  Goal  and  iron  are  obtain- 
ed from  mines  in  the  neighbourhood.  At  the  villagerf 
Wkkersly,  in  the  neighbourhood,  grindstones  are  t»> 
nufactnred,  of  which  about  5000  are  eaid  to  be  not 
annually  to  Sheffield.  Population  of  the  town  in  lstl, 
35*8 ;  number  of  houses  417.  West  Long.  1*  ft?. 
North  Lst.  53°  S5'.  Went  worth  House,  the  princely 
residence  of  the  Earl  of  FkzwiMiem,  is  ht  the  neigh- 
bourhood ot*  Rotherham.  See  the  Beauties  *fE*g&*d 
and  Wales,  voL  xvi.  p.  828. 
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Brr-       ROTBHBRHITHE,  a  village  of  England,  in  the   the  place, 1>y  affording  employment  for  the  poor,  *<*terd*m 

^»    county  of  8urreyf  and  now  connected  by  buildings  And  bringing   many  people  to  settle  in  the  town.  ~~" 

*■*  with  the  burgh  of  Seuohwark  along  with  which  it  has    These  milk  haw  been  recently  enlarged,  and  gmrtiy 

been  considered  as  part  of  London.     See  London,  .  improved  by  Mr.  Thorn,  particularly  by  his  various 

Vol  XI II.  inventions,  whereby  he  has  superseded  the  steam- 

ROTHESAY,  a  royal  burgh  of  Scotland,  is  aituat-  engines  formerly  employed  there,  by  water-power  ; 

ed-on  a  hay  of  the  same  name,  on  the  .north-east  side  end  (bet  by  means  at  once  so  Simple,  economical,  and 

of  the  Island  of  Bute,  and  is  the  chief  town,  of  the  effectual,  as  to  bid  fair  to  render  their  application  uni- 

county  of  Bute.    It  is  governed  by  a  provost,  two  versa].*    Besides  those  branches  of  industry,  and  the 

bailies,  a?  dean  of  guild*  a  treasurer,  and  twelve  ordi-  trades  necessarily  connected'  with  .them,  there  are  two 

nary  councillors,  and  unites  with  Ayr,  Irvine,  In-  tan-works  and  a  distillery ;  and  a  steam  loom  factory 

verary  said  CampbeMtown,  in  sending  a  member  to  has  been  lately  established.  The  harbours  being  found 

the  British  parliament.    Besides  the  burgh  courts,  the  insufficient  for  the  accommodation  of  the  increased 

sheriff  and  justice-okpeece  courts,  and  county  meetings  .  number  and  size  of  the  vessels  belonging  to  the  place, 

are  held  here.  they  were  lately  rebuilt  and  improved  at  an  expence 

Rothesay  castle,  now  -a  noble  ruin,  was  .probably  of  above  L.5000  sterling. 
one  of  those  erected  by  Magnus  Barefoot,  king  of       For  many  years  past,  Rothesay  has  been  resort* 

Norway,  in  1098,  to  secure  his  conquest  of  the  wes-  ed  to  by  such  sea-bathers  as  were'  fond  of  retire- 

mm  'islands  of  Scotland.    A  village  gradually  arose  ment;  but  the  general  adoption  of  steam  navigation, 

around,  the  watts,  and  under  the  protection  of  the  in  1814  and  1815,  having  rendered  the  access  to  this 

castle.    : Bute  being  one  of  the  ancient  possessions  of  place  so  easy,  it  soon   became  a  fashionable  water* 

Ike  Hauae  of  Stuart,  the  castle  of  Rothesay  continued  ing  place ;   the  demand  for  houses  has  increased  so 

to  be  an  occasional  place  of  their  residence  after  they  much,  that  new  streets  have  been  lard  off  on  each  side 

came  to  the  throne,  and  'on  the  12th  January  1401,  of  the  bay,  and  additional  houses  are  continually  erect* 

King  Robert  III.  erected  the  village  into  a  royal  burgh,  ing. 

and  endowed  it  with  a  considerable  landed  tent-       According  to  the  statistical  account,  by  the  mini- 

tory.     Its  privileges  were  confirmed  and  extended  ster,  the  population  of  the  town  was,  in  1766,1168  ; 

by  King  James  VI.  by  charter  dated  19th  February  in  1771/1411  ;  in  1781,  1701 ;  and  in  1790,  2607. 

1585.  When  the  government  census  was  taken  in  1801,  the 

Rothesay  was  one  of  the  principal  seats  of  the  Ca-  population  of  the  town  was  4000;  but  in  1811,  it 

tholie  bishops  of  the  Isles,  and  after  the  Reformation  had,  from  .various  causes,  declined  to  8544;  In  1821, 

it  became  the  chief  seat  of  the  Protestant  bitbops  of  it  was  4107,  -and  it  has  since  considerably  increased, 

that  diocese.  and  is  now  estimated  at  above  5000.  t' 

The  town  of  .Rothesay  necessarily  shared  the  fate       ROTTERDAM,  a  city  and  sea-port  town  of  Hoi- 
of  its  cattle,  in  the  various  wars  in  which* Scotland  land, 'situated  on  the  north  bank  of  tbe'Meese,  about 
.  was  engaged,  and  has  been  repeatedly  taken  and  plun-  20  miles  from  its  mouth.    The  town  is  traversed  in  a 
dered  by  the  Norwegians,  by  the  lords  of  the  Isles,  by  .north- west  direction  by  the  Rotter,  a  small  river  which 
the  Eagtieb,  and  by  the  different  parties  during  the  here  falls  into  the  Maese.    Rotterdam  is  built  in  the 
.  civil  warn-   Notwithstanding,  of , which,  the  V>wn  seeiris  ahape  of  a  triangle,  the  longest  side  of  which  stretches 
,  to  have  attained  some  degree  of  prosperity,  as  it  en.  .for  about  a  mile  and  a  half  along '  the  banks  of  Use 
joyed  the  advantage  of  being  a  mart/ at  which  the  Maese,  which. has  here  the  appearance  of  an  arm  of  the 
Highlander*  and  western  islanders  met  with  the  LoW-  sea.    The  city  is  encircled  with  a  moat,  and  has  sk 
landers  to  exchange  their  various  .commodities;  and  gates,  two  of  which  enter  from  the  water.    The  streete 
hence  arose  the  opinion,  still,  prevalent,  that  Bute  is  a  ,are  long,  and  generally4  narrow,  and  the  Coot  pavement 
kind  of  neutral  ground,  neither  belonging  properly  -consists  of  a  line  of  bricks.    The  principal  streets  are 
to  the  highlands  .nor  Jjowlands.   About  the  time  that  the  Boomtjtes,  which  contains  the  finest  buddings  in 
Campbelltown  was  erected  into  a  royal  burgh  (1700,)  the  city ;  and  the  Haringvliat.    The  bouses,  which  are 
.the,  (amity  of  Argyle.  offered  great  inducements  far  more  convenient  than  elegant,  are  four,  five,  and  si* 
people  to  settle  at  that  place,  and  many  of  tbfcttraflera  -stories  high,  and  in  some  places  the  upper  stories  pro- 
of Rothesay,  availed  themselves  of  those  tempting  of-  Jest  aver  the  lower  ones. ,  The  windows  are  unusually 
fers.    Having  thus  lost  not  only  a  great  part  of  her  large,  and  the  ground  floor  is  generally  occupied  only 
traders,  but  her  trade  also,  the  town  fell  greatly  into  .by  an  arched  gateway  to  the  back  warehouses;  ' 
decay,  insomuch,  that  by  the  year  1760,  nearly  one        The  principal  public  buildings  are*  the  town  house, 
.half  of  the  houses  had  been. aHowsd  to  ,fa^  into  ruin,  the  exchange,  completed  in  1786,  the  £ejtJmd  West 
and  the  population  was  greatly  reduced.    It  coots-  India  houses,  the  arsenal,  the  church  of  St.  Lawrence, 
.nued  in  this  languishing  state. till  X7&5,  when  a  cus-  and  other  churches,  including  an  JbTm'soopaliait chapel, 
'torn-house,  was  eafebtia^ed  .here,  for  the  accommoda*  end  a  Scotch  Presbyterian  church*    The  top  of  the 
tion  of  |he  Irish  epJftma)  trade,  (all  colonial  produce  church  of  St.  Lawrence  commands  a  view  of  the  Hague, 
requiring  at  that  time  to  be  landed  in  Britain  before  Leyden,  and  Dort.    There  is  also  here  an  academy,  a 
it  could  be  imported ,  iato  Ireland.)    The  inhabitants  theatre,  and  toe  college  of  the  Lbrds  of  the  Adauraky. 
of  Rothesay  their^epgeged  jn  the  barring,  fishery,  in  Among  the. monuments  in  Rotterdam  are^he  tombs  of 
which  they   were,  very  successful  j   the  town  arose  Admirals  DeWit  and  YonvBraakel,  and  a  beoriae  asatoe 
from  its  ruins,  an4  the,  har.boijr  was  enlarged.    An  £f  Erasmus,  who  was  born  m  that  city.    Among  the 
EctgUth  company  ^having,  about  the  year  1778,  est**  literary  collections  antl  institutions  are  aoabmetibf  ne- 
jtfisbed  a  coiJum^  maautaqtprv  here,  the  first  in  Scot?  fceral  history  and  of  antiquities,  a  public  library,  and 
lend,  {which  was  .soon,  .afterwards  transferred  into    an  academy  of  sciences,  instituted  in:l  ff  1.  ' 
.Scotch  hands,)  contributed '  much  to  the  prosperity  e/  ,    Rotterdam  baa  long  been  celebrated  as  a  commercial 

*  Severs!  of  the  infenjoas  invention  by  whjch  Air.  Thosi  bai  efftst^d  thie,  c&snge.  will  bafomid  dfffiibed  ja  X>L$*t*fm\&Murgh 
Journal  of  Science,  vol  i.  u.  ill.  sod  iv. 
t  The  Kditot  bas  been  mdebud  far  ibis  article  to  John  M*Kinl»y,  Esq. 
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Rocter&ub  city,  arid  it  possesses. great  advantages  in  that  capa- 
It         city.    Vessels' of  great  burden  are  able,  by  means  of 
Kouem  .  broad  and  deep  canals  which  intersect  the  city,  to  un- 
'  load  their  cargo  at  the  very  door  of  the  merchant's 
warehouse,  entering  two  great  inlets  from  the  Maese, 
the  one  stretching  to  the  east,  and  the  other  to  the  west, 
till  they  meet.    The  Maese  being  free  from  ice,  and  a 
single  tide  being  sufficient  to  carry  vessels  from  the 
harbour  to  the  German  Ocean,  this  port  has  been 
more  frequented  by  British  traders  than  that  of  Am* 
sterdam,  the  passage  to  which  is  more  tedious  and  dif- 
cok. 

Rotterdam  flourished  most  in  the  17th  and  18th 
.centuries ;  but  after  the  invasion  of  the  French  add 
the  war  with  England,  its  commerce  was  nearly  de- 
stroyed. 

The  following  table  will  show  its  progressive  state : 


Years. 

Vowel*  that  en- 

tered the  port. 

1802 

• 

•     • 

1786 

1803 

• 

•     • 

850 

1804 

• 

•     • 

693 

1805 

• 

•    • 

.679 

1806 

• 

•   .  . 

381 

t807 

• 

•     • 

294 

1808 

• 

•     • 

65 

Yews. 


Vessels  that  ca- 
tered the  port. 


almost 
none. 


1284 
1683 
1781 


The  1731  vessels  that  arrived  here  in  1817  came 
from  the  following  ports : 


Riga       •    . 
Leydeji  -  •    • 
Harwich 

•  272 
.    253 

.  •  110 

Petersburg    . 
Libau      -.    . 

.  90 
.      73 

Newcastle      , 

.      62 

Bergen    .    . 

45 

Dantzic  * 
Hull  .  . 
Kiel     ,    . 

Archangel 
Lisbon       • 
Ifourdeaux 
Hamburg 


31 

28 
22 
20 
16 
15 
10 


The  number  of  vessels  that  sailed  in  1817  was  1771. 

The  imports  from  England  are  hardware,  cotton, 
woollen  goods,  &c.  and  are  greater  than  those  from  any 
other  country.    Population  about  56,000.      East  long. 


St.  Ouen,  which  is  a  fine  Gothic  structure  near  the   lam 
centre  of  the  city.     The  town-house  ia  handsome,     | 
and  the  barracks  are  capable  of  holding  a  number  Hjj 
of  troops;  and  the  great  hospital  is.  a.  fine  building.  s*^ 
The  other  public  buildings  are  the  parliament  home, 
the  old  castle,  the  prison,  the  exchange,  and  several 
churches  and  convents,  now  used  for  secular  pur. 
poses. 

The  bridge  of  boats  over  the  Seine,  which  rests  on 
nineteen  large  barges,  rising  and  falling  with  the  tide, 
was  to  be  replaced  by  a  handsome  bridge  of  stone, 
which  must  now  be  nearly  finished.  Rouen  has  long 
been  one  of  the  principal  manufacturing  cities  in 
France.  Coarse  cottons  are  made  here  to  a  great  ex* 
tent,  and  finer  ones  have  been  making  great  progress, 
Woollen  and  linen  gcoda  are  also  manufactured,  toge- 
ther with  wax  cloth,  paper,  hats,  pottery,  iron  goods. 
The  dyeing  of  woollen  and  cotton  has  been  long  car- 
ried  on  here  to  a  great  extent;  and  there  are  several 
sugar  refineries.  It  has  been  estimated  that  50,000  of 
its  population  are  employed  in  manufactures;  and  that 
the  annual  value  of  its  industry  is  about  £2,000,000 
sterling. 

The  commerce  of  Rouert  is  not  great.  By  the  river, 
whieh  is  here  from  500  to  800  feet  wide,  it  is  seventy 
-miles  from  the  sea.  Ships  of  150  to  200  tons  burden 
can  go  up  to  the  town  by  the  aid  of  the  tide,  larger 
ones  being  lightened  farther  down  the  river.  The  in- 
tercourse between  Rouen  and  Paris  is  likely  to  be  much 
increased  by  the  use  of  steam-boats. 

Among  the  literary  institutions  of  Rouen  are  the 
Academy  of  Belles  Lettres,  instituted  in  1744;  a  so- 
ciety  of  agriculture  and  the  arts,  founded  in  1791; 
classes  for  medicine  and  surgery ;  a  central  school ;  i 
school  of  navigation  and  drawing ;  a  botanical  garden ; 
a  museum  of  natural  history ;  and  ^collection  of  paint- 
ings. 

The  environs  of  the  town  are  very  agreeable.  The 
beautiful  promenade  of  the  Cours  on  the  banks  of  the 
river,  the  esplanade,  and  the  hill  of  St.  Catherine!, 


4*  2<y  H"  North  Lat.  51*  55'  22".    See  Rordana's    present  to  the  eye  of  the  stranger  many  agreeable  ob- 


European  Commerce,  p.  41 7— 422. 

ROTULA,  Astronomical,  the  name  of  a  machine 
invented  by  James  Ferguson  for  calculating  eclipses, 
and  various  other  astronomical  phenomena.  It  con- 
sists of  a  great  number  of  moveable  circles  of  different 
aiaes,  having  their  divisions  engraven  on  paper.  .See 
ihe  life  of  Ferguson. 

ROUEN,  a  city  of  France,  and  the  capital  of  the  de- 
f>ai*ment  of  the  Lower  Seine,  formerly  of  Normandy, 
4a  pleasantly  situated  in  a  fertile  and  agreeable  coun- 
try on  the  right  bank  of  the  Seine.  The  town,  which 
i»  of  an  irregular  oval  form,  is  two  miles  long  and  one 
broad.  The  streets,  though  straight,  are  narrow ;  and 
from  the  height  ,of  the  houses,  and  the  projection  of  the 
upper  stories  of  many  of  them,  which  are  built  of  wood 
in  the  ancient  style,  the  says  of  the  sun  scarcely  reaches 
the  street.  The  quays  on  the  Seine  are  extensive,  and 
contain  many  good  houses.  The  squares  of  the  town 
are  small  and  poor.  In  .the  space  called  the  March* 
oh*  Veaus,  is  the  statue  of  the  celebrated  Maid  of  Or- 
leans, whom  the  English  burnt  as  a  witch  in  1450. 
One  of  the  principal  public  buildings  is  the  cathedral, 
which  was  founded  by  WiHiam  the  Conqueror,  and  is 
considered  one  of  the  finest  specimens  of  Oothic  in 
France.  It  has  a  very  handsome  front,  with  two  lofty 
steeples,  and  it  had  a  bell  thirteen  feet  high,  and  eleven 
feet  in  diameter,  which  probably   still  exists.    The 


jects.     Population  87,000.      East  Long.    1°  5'  59", 
North  Lat.  49*  20>  27". 

ROVEREOO,  or  Rovebbith,  a  town  in  the  Tyrol, 
situated  on  the  left  bank  of  the  Adige,  on  the  road 
from  Trent  to  Verona.  The  town  is  neat  and  well 
built,  though  not  remarkable  for  any  public  edifices  or 
large  mansions.  Many  of  the  houses  are  built- of  man 
ble,  which  is  found  in  the  vicinity.  The  silk  manu- 
facture was  carried  on  here  to  a  great  extent  about  the 
middle  of  the  eighteenth  century ;  but  it  has  now 
greatly  decreased.  East  Long.  IPO'  85*,  North  Let. 
45#  55'  36". 

ROVI6NO,  a  town  •  of  Austria,  on  the  coast  of  I*- 
tria,  situated  on  a  rock  jutting  into  the  sea,  and  form- 
ing two  good  harbours.  The  town  is  a  mile  in  circum- 
ference. The  inhabitants  are  principally  employed  ro 
ship-building,  in  the  pilchard  fishing,  and  in  the  sale 
of  wood.  The  productions  of  the  vicinity  are  wise, 
olive  oil,  and  fine  marble.     Population  10,000. 

ROVIGO,  the  name  of  a  town  of  Austrian  Italy,  sod 
capital  of  a  district  of  the  same  name.  It  stands  on 
the  Adigetto,  and  is  defended  by  a  wall,  a  moat,  and  s 
fortified  castle.  The  chief  edifices  are  the  churches, 
and  the  palace  of  the  chief  magistrate,  built  in  a  lam 
square.  Maize,  flax,  hemp,  and  silk,  are  raised  in  the 
neighbourhood,  which  is  intersected  by  canals  and  ri* 
vers.    Population  9000.     S.S.W.  of  Venice  $5  miles. 


•dnirch  of  St.  Maelou  is  much  admired,  and  also  thatnf   East  Long.  IT  48',  North  Lat  45°  V. 
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»r.      ROUSAY.     See   Orkney   Is&anbb,  Vol.  XVI. 

»a>  p.  7. 

1         ROUSSEAU,  Jban  Jacquks,  a  celebrated  writer, 

w  was  bora  at.Geneva  on  the  2$th  of  June,  1712.  His 
father,  a  watchmaker  by  profession,  was  a  citizen  of 
Genera,  and  had  such  a  taste  for  literature,  that  he 
constantly  kept  in-  bis  shop  copies  of  Plutarch's  Lives 
and  Tacitus;  and  it  is  probable  that  a  love  of  learning 
was  imbibed  by  Rousseau  from  the  conversation  and 
pursuits  of  his  father.  Its  growth,  however,  was  im- 
peded by  early  habits  of  idleness  and  vice,  which  pre- 
vented him  from  availing  himself  of  those  means  of  in- 
struction which  accident  had  thus  put  in  his  power;  He 
was  first  apprenticed  to  an  attorney,  who  discharged 
Jum  for  his  negligence ;  and  having  been  next  sent  to 
Jeam  engraving,  bis  master  is  said  to  have  disgusted 
him  by  bis  harshness ;  a  term  which  was  probably  much 
misapplied,  Thedread  of  punishment  for  his  vices  drove 
him  from  his  father's  house ;  he  introduced  himself  to 
Borney9  bishop  of  Annecy,  and  ho  doubt  gained  a  hos- 
pitable •reception,  under*  the  pretence  of  becoming  a 
convert  to  the  Catholic  faith.  The  bishop  committed 
the  young  proselyte  to  the  charge  of  a  Madame  de  War- 
rens, a  well-informed,  though  unprincipled  woman,  who 
had,  in  1726,- sacrificed  part -of  her  fortune  by  becom- 
ing a  Roman  Catholic.  This  lady  placed  her  pupil  in  a 
Catholic  seminary  at  Turin,  where,  after  having  his 
conversion  confirmed,  he  was  sent  into  the  world  with 
twenty  -florins  in  his  pocket  As  soon  as  he  had  ex- 
hausted this  little' fund;  he  went  into  the  service  of  a 
countess,  where  he  stole  a  ribbon,  and  laid  the  blame 
upon  an  amiable  young  woman  who  lived  in  the  house. 
On  the  death  of  the  countess  he  became  a  servant  in  the 
family  of  a.  nobleman,  whose  son  instructed  him  in  li- 
terature, and  treated  •  him  as  a  companion.  By  his 
misconduct,  however;  in  this  situation,  he  was  dismis- 
sed from  his  place,  and  took  refuge  under  the  roof  of 
Madame  de  Warrens,  who,  having  formerly  acted  to- 
wards him  the  part  of  a  mother,  now  discharged  the  du- 
ties of  a.lover.  Desirous,  however,  of  seeing  him  set- 
tled in  life,  she  got  him  appointed  secretary  to  a  com- 
mission, organised  by  the  king  of  Sardinia  for  survey- 
ing lands  ;  and,  in  this  situation,  which  he  held  for  two 
years,  be  devoted  himself  to- the  study  of  geometry 
and  music.  The  seductions,  however,  of  the  last  of 
these  studies,  soon  made  him  renounce  its  graver  com- 
panion, end-  he  resolved  to  follow  music  as  a  profes- 
sion. The  Abbe  Blanchard  having  failed  in  procuring 
for  him  a  place  in  the  chapel  royal,  Rousseau  was  re- 
duced to'  the  necessity  of  teaching  music  at  Chatnberry. 
Here  heepteut  eight  years  intimately  connected  with 
Madame  de  Warrens;  but  a  coolness  having  arisen 
between  the  lovers,  probably  from  his  infidelities,  the 
lady  procured  for  him  the  situation  of  tutor  to  the  chil- 
dren of  M.  Mably,  at  Lyons,  a  situation  which  he  had 
not  steadiness  enough  long  to  maintain.  He  accord- 
ingly went  to  Paris  in  1741,  where  he  spent  two  years 
in  obscure  and  penurious  circumstances,  till,  in  1743, 
his  friends  obtained  for  him  the  appointment  of  secre- 
tary to  M.  de  Montaigne,  ambassador  from  the  court 
of  France  to  Vienna.  He  soon,  however,  found  an 
opportunity  of  quarrelling  with  the  ambassador  ;  and 
returning  to  Paris,  be  supported  himself  by  his  musical 
talents,  and  devoted  much  of  his  time  to  the  study  of 
natural  philosophy  and  botany,  in  the  last  of  which  sci- 
ence he  made  great  proficiency.  He  was  soon  after 
appointed  deputy  to  M.  Duptn,  one  of  the  farmers- 
general,  and,  from  the  profits  of  this  situation,  he  was 


Jacques. 


enabled  to  extend  seme  pecuniary  aid  to  Mas)ajna  P*usseaat 
de  Warrens,  who  was  now  in  necessitous  cfrcum-      JeAD 
stances. 

In  the  year  1748,  when  he  was  only  86  years,  old, 
Rousseau  began  to  experience  the  .attacks  of  a  painful 
disease,  which  afflicted  him  during  the  rest  of  his  life, 
and  whieh  induced  him  to  confine  himself  more  than  he 
had  hitherto  done  to  sedentary  and  literary  occupa- 
tions. 

Under  these  circumstances,  he  conceived  the  design 
of  writing  for  the  prise  which  the  academy  of  Dijon 
had  offered  in  175Q,  for  the  best  essay  on  the  following 
question,  Whether  the  revival  of  the  Arts  and  Science* 
has  contributed  to  the  refinement  of  Manners  ¥  Rousseau 
was  at  first  disposed  to  support  the  pretensions  of  the 
sciences,  but  his  friend  Diderot  urged  him  to  adopt  .the 
opposite  line  of  argument,  and  promised  him  the  suc- 
cess which  generally  accompanies  bold  and  extravagant 
opinions.  Rousseau  accordingly  wrote  an.  elaborate 
and  ingenious  attack  upon  the  arts  and  sciences;  and 
such  was  the  eloquence  which  it  displayed,  and  the  iiw 
genuity  of  its  reasonings,  that  it  was  crowned  by  the 
Academy,  and  excited  great  interest  in  the  literary 
world.  It  was  attacked,  as  might  have  been  expected, 
by  various  authors,  among  whom  was  Stanislaus,  king 
of  Poland ;  and  Rousseau  was  ridiculed  on  the  stage,  of 
Nancy  in  the  ComedU  dee-  Philosopher,  the  production  of 
Palissot,  one  of  the  members  of  the  Academy.  The  king 
of  Poland,  as  Duke  of  Lorraine,  desired  Palissot  to 
write  a  letter  of  apology  to  Rousseau,  and  deprived  him 
of  his  place  in  the  Academy ;  but  Rousseau  had  the 
good  feeling  to  solicit,  and  the  influence  to  obtain  his 
restoration.  * 

In  the  year  1752,  Rousseau  began  to  write  for  the 
stage-  He  composed  his  Narcisse  ou  I'Amant  de  lui* 
meme,  and  the  musical  piece  of  Le  Devin  du  Village,  or 
the  Village  Conjuror,  the  last  of  which  had  a  success- 
ful run  at  Paris,  and  has  been  much  admired  for.  the 
simplicity  and  "gaiety  of  its  sentiment,  the  elegance  of 
its  diction,  and  the  suitableness  of  the  words  to  the 
music  His  Letlre  sur  la  Musiqnc  Francaise,  in  which 
he  attempted  to  show  that  the.  French  never  had,  and 
never  could  have,  anything  like  vocal  music,  in  conse- 
quence of  the  defects  of  their  language,  followed  the 
above  piece,  and  involved  him  in  attacks  and  lampoons 
of  ever  v  kind* 

Having  thus  acquired  great  celebrity,  he.  returned  te 
his  native  city  to  claim  the  admiration  of  his  felloW 
citizens.  For  this  purpose  he  abjured  .the  Catholic 
faith,  and  was  restored  to  the  rights  of  a  citizen  of  the 
republic  Here  he  .composed  his .  Disconrs  sur  Us 
Causes  de  HnegalitS  parmi  lee  Homines,  et  sur  P  Origin* 
des  Societte,  which  he  dedicated  to  the  republic  of  Ge- 
neva. As  he  had  already  derived  so  much  fame  from 
the  support  of  an  ingenious  paradox,  he  seems  to  have 
confided  too  much  in  the. good  nature  of  the  public, 
by  continuing .  to  do  violence  to  the  feelings  of  man- 
kind, by  opposing  their  common  and  best  founded 
opinions.  In  the  discourse  now  mentioned,  he  en* 
deavours  to  show  that  mankind  are  equal,  that  they 
are  born  to  live  in  a  savage  state,  and  that  every  social 
compact  is  a  deviation  from  the  arrangements  of  nature. 
Sentiments  like  these,  and  rhapsodies  however  elegant, 
on  the  superiority  of  savage  life,  were  not  even  fitted  for 
the  meridian  of  a  republic,  and  could  not  fail  to  disgust 
the  sober  citizens  of  Geneva.  Our  author  accordingly 
did  not  reside  long  in  that  city.  From  Paris,  in  which 
he  remained  some  time*  he  retired  to  Montmorency, 
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KamMttkii  frnerehw  <*fnp*sed,  in  1756.  hfcI*tUrto  M.cT Alenbert,  ated  by.  ctffferent  -osoiira,  «nM  ftgr  diterent  mrf. 

^^     respecting  4he  design -then  agitated  «)£  ettj&Ksrring  a  pies,  and  pursuing  different  object*  from  itself,  like  t 

theatre  at  Geneva.    This  letter  exhibits  great*  know*  sJriHuHy  constructed  berk  winVaitiu  redder*  and  strip, 

ledge  -of  life  and  character ;  end  though  d'Alernbert  pad  of  its  canvass  and  ecrdage,  can  bate  no  other  file 

and  MarincKitel  replied  to- it,  *  he  aneoeedad  in  proving  than  that  of  being  dashed  against  the  ctina,  or  sua*  be* 

that  a  theatre  was  not  necessary  under  4he  dream-*  neath  the  wares.    In  discussing  the  eefcject  of  rehgi. 

stances  in  which  OetMvawas-'then  piaoed.#     Vol-  ons  education,  he  exhibited  the  aameinconaisteneysDd 

tatre  is  said  to  have  been  so  enraged  with  the  letter  absurd  views.    The  French  savants  were  iliififnipii 

of  Rousseau,  that  it  laid  the  foundation  of  that  mu-t  with  his  glowing  sentiments  of  piety,  with  iiu  hups* 

Mai  dislike  which  ever  afterwards  subsisted  -between  sioned  admiration  of  theworefity  .of  the  gospel,  and  ef 

them.  the  character  of  it*  founder ; .  while  the  friends  of  reft. 

In  the  year  1760,  Rousseau  'Completed  his  Lsttre*  de  geon  and  social  order  were  shocked  with  Iris  attacks 

Jfow  ^maaif ,  or  his  Jab*,  0*  la  NovwtUe  Hrknsc,  and  upon  miracles  and  prophecy,  with'  his  insidious  sad 

published  them  in  six  parts.    This  work  may  bexha*  open  objections  to  Christianity,,  and, with  the  applies* 

raeterixed  as  a  novel,  of  which  the  plot  is  ill-contrived  tion  of  human  reason  to  subjects  beyond  its  sphere,  sod 

and  unskilfully  brought  out,  and  in  which  the  oherac*  above  its  power.    The  French  paaKament  not  only 

tars  are  ill  drawn  and  ill  kept  up.   It  possesses  no  dre-  condemned  the  Rmik,  hut  compelled  Jenaaoau  to  re» 

tnatic  beauties,  but  owes  ke  reputation  to  the  force  and  tire  precipitately  from  France!  by  oasnmeneing  a  cm 

vigour  of  its  diction,  to  exaggerated  but  beautiful  re*  minal  prosecution  against  Juan.    Freer  JUoris  he  fleets 


presentations  of  impassioned  feeling,  and  to  seductive  Geneva;  but  hie  native  city  refused  Jrim  edi 

but  elegant  sentiments.    Amid  many  lessons  of  virtue  and  his  book  was  burned  by.  the  hands  of  die « 

and  of  prudence  are  scattered  baneful  and  dangerous  hangman  at  Geneva  as  well  as  in  Paris.    In  .SwitaB* 

maxims;  and  it  is  scarcely  possible  for  &  youthful  land,  where  he  had  taken  shelter,  hewaa  Unify  tret* 

mind  of  ordinary  equilibrium,  to  rise  from  the  perusal  ed  by  Marshall  Keith;  and  he <  ostahliahfd  himself  at 

of  it  without  having  its  judgment  unsettled,  its  princi*  Jdeutiers  Travera,  in  the  Val  Tmven,,near  .Neaohsfci 

plea  reversed,  and  its  hopes  blighted.    All  the  sacred  where  his  house  is  still  shown,  and.  the.  desk  against 

and  august  opinions  which  the  sagacity  of  ages  has  the  wall  at  which  he  wrote  -.standing,    in  tab  retreat 

sanctioned,  and  rendered  venerable,  are  bare  brought  be  composed  his-  letter  to  the  ArchJnshop  of  Paris,  is 

under  the  scourge  of  disputation ;  and  the  existence  reply  to  his  Mandement  fortheiratoisujef  Butte,  sad 

of  God  himself  is  arraigned  at  the  bar  of  human  wis-  also  his  Lei  Ires  de  la  Mmiagne,  in.  which  he        *  * 


donu  the  republic  of  Geneva,  and  the>c*argy ;  and  finally  » 

Encouraged  by  the  success  of  this  work,  Rousseau  nounced  the  privilege  of  ciiiaeoahip  which  had  bum 

embarked  in  one  of  a  more  profound,  though  not  less  restored  to  him.t    This  attack  upon  the  clergy  essxsd 

dangerous  character.     It 'was  entitled,.  Du  Control  So*  a  general  hostility  against  the  philosopher.    The  mW 


-rial,  ou  Principe*  du  Drok  Pcktique*  and  from  its  ar.  nister  of  the  parish  is  ssid  to  have  preached 

'dent  vindication  of  republican  doctrines,  is  supposed,  him,  and  to  have  excited  such  an  uproar  among  thepeo* 

not  without  reason,  to  have  led  to  the  French,  revolu*  pie,  that  an  the  night  of  the  6th  September,  17fcf  lfa*y 

ttou.    Voltaire  ridiculed  it,  by  calling  it  the  Universal  broke  his  windows  with  atones* tandfitrced  him  ft*  take* 

Compact.    Some  have  praised  it  as  the  greatest  effort  ug  his. abode  in  an  island  in  the  lake  of  Bicnne.  Are* 

of  his  genius,  while  others  consider  it  as  full  of  absux-  cent  -traveller,  M.  Simonde,  jeaaarke,  that  the  rabbit 


tftkies,  contradictions,  and  errors,  and.  as  unworthy,  of  island  of  which  Roussssai  speaks,  has  not  a  tree,  sboih* 

the- talents  of  its  author.    This  work  was  prohibited  in  or  .a  blade  of  .grass  ;  and  that  Rooisaaue  residaaooi 

France  and  Switzerland,  and  laid  the  foundation  of  which  is  the  only  house  on  the  i8knd,.isesnhsssDlisL 

these  quarrels,  dissensions,  and  persecutions,  which  neat»and  orderly  farro-honso,  built  rrnsed  n  court  shades' 

embittered  the  remainder  of  his  life.  by  a  huge  walnut  tree. 

The  next,  and  what  may  be  regarded  as  the  prinoi*  .  Rousseau  now  sought  for  protection  from  the  Bsn> 

pal  work  of  Rousseau,  -was  his  EmiU>  ou  de  t'Educa-  ese  government ;  but,  in.  coosfequeaea  of  the  eonaadse 

Yisw.    This  moral  romance,  which  appeared  in  1762,  ^which  subsisted  between  it  and  the  jsepubltcef  Genera, 

treats  chiefly  -of  education.    The  plan  of  instruction  they  refused  to  grant  it,  and  insisted,  upon  his  quitting 

30hich> it *here  inculcated,  iato  allow  the  youthfulmind  .the  city.    He  entreated  them > to,. shut  him-  up  in  tat 

to  unfold  itself  without  restraint,  and  rather  to  protect  /Common  prison  ;  and  as  Uus  was  .of  course  rsfinsd»  he 

k  against  bad  impressiens,  than  to  attempt  to  load  k  aet  off  from. Berne  in  an  inclement  eeeean,  and  arrived 

with  positive  instruction.    The  objects  of.  nature  are  at  Strasburg  in  a  very  destitute  state.     Hem  be  ess 

(to  be  gradually*  presented  to  it.    Necessity  alonetis-to  -kindly  received  by  the  Jtfarahal.de.  Centade,  governor 

-regulate  and  restrain  it«  till  reason,  unfettered  by  pre*-  of  the  city,  who.  treated  hjun«witn  the  greater. rjhicuk* 

•jedke  and  previous  habks,  is  able  to  weave  the  drapery  and,  generosity.    From  .Strasburg  he.  went  to  Peru, 

-in  which  it  is  afterwards  to  be  swathed.    This  child  of  where  he  exhibited  himself  ir*  the-  dress  of  .en  Acme- 

treaeon,  thus  thrown  into  amass  of  huaaanbeings,.actui-  .niap*  and  had  the  good  fortune  to  become  acquainted 

*  An*  account  of  this  controversy  will  be  found  in  our  Life  of  d'ALaataaaT,  Vol.  I.  p.  950. 

f  The  following  is  a  specimen  of  his  wode-of  attacking  the  clergy,  which  is  neither  .•marked  by  >eaodour  aor.  iatslageoes*  •*  0*  av 
.euuule,''  -sari  he,  **  ceux  miaistrta  do  i'Eglise  da  Geneve,  si  Jesua  Chnet  est  Ditu*  ils  n?osent  jreponart,  Ufl  .pUilofttphe  jeue,  tur  esz  a* 
aaap-d'osil'sapide.  II  les  ptnetre,  ii  las  voit  Asians,  Sociniens,  Deistet :  il  le  dit,  et  pease  leur  fait*  hooneux  i  Aussitot  alanni*,  cffiaj* 
ilss'assembleat,  iUdiscutant,  U»8*agiteot,  ils  ne  ssvent  a  quel  saintese  vouer,  et  aprei  force  consultations,  deliblrations,  conulrences^  )e  toot 
aboutit  a  un  amphigouri  I  Ou  Ton  ne  dit  ni  ouini  non.  Oh !  Genevois !  ce  sont  en  vcriti  singulieres  gens  que  Messieurs  *os  Minirtits! 
"on  ne  sait  ni  ce  qu'ils  croyent,  ni  ce  qu*ils  ne  cmyent  pas.  On  ntrsait  pas  fnerrie  qu'ils  font  semblant:  de  croire,  lenr  aeulc  tnaniered^Msslir 
leur  foL  est  d^attaquer  celleS  des  autres.'1 

t  M-  SiauNid  rasnarks,  thataomo af uai oMec tnhahirants  wJukravjenaher  Boussesu,  *< jfedmit  that  there  warsa  few  esaes lIuesiistsfniB 
the  bouse  by  bars  in  the  village ;  but  qaeatioa  whether  it  was  on  account  of  bis  writings,  and  rather,  sayposa  M^I  .«*?*  wst^staj  bj  ba 
£onvcrnantet  who  was  tired  oi  the  place*  and  wished  to  disgust  him  with  it."— Simond's  Switzeriand,  vol.  L  p.  27» 


An  elegant  sufficiency,  content, 
Retirement,  rural  qukt,  fHendshtj^  Seek?, 
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hi,  withear  celebrated  cnanUroBj»JD«widHiimt^whowe* 

then  resident  in  the  capital  ascharge  d'affaires,  from  the 
*   English  court    Ck>roiuUeraUBg  hi»  destiiute  condiUoiv  Ett^«Md«k«nH»l«boaffi|ttM;iifeiv 

~  Mr*  Hume  took  him  Along  with  him  to  England  in  the,  ?Tops3WTte**^*f?im*kw*>^TKM*>*f 

beginning  of  1766,  and  obtained  for  him  an  agreeable^ 

settlement  in  the  family  which  he  had  himself  chosen,   yet  tea  wrtranc*  into  tfestt  state  *****  so*  of  homage*. 

s*  the  best  asylum  from  hia  enemies     A  character  so.   paid  to  those  semi  principle*  which  it  had  0*4194114 

compqund,  so  cspricioua,  so.  insincere  aa  that  of  Rous-    *  ~..   ..-         .      . 

seen,  was  incapable  of  making  a  favourable  impression 

upon  an  English  mind.    His  licence  of  speech,  which 

nade  him  anobject  of  wonder  abroad,  excited  no  notice 

in  a  country  where  every  man  can  say  what  he  pleases; 

hit  melancholy -and  troubled  temperament  bad  not 

even  the  charm  of  peculiarity  in  our  land  of  clouds  and 

fog»;ta#d  his  overweening  vanity  did  not  find  among 

our grave  countrymen  any  food  for  its  ina&tiabieappetite. 

Rousseau  was  therefore  soon  disgusted  with  England, 

Although  be  himself  chose  to  speak  openly  of  all 

things*  and  of  all  men,  yet  his  love  of  Liberty  could 


RouAsetUf 

Jean 
Jacques., 


business  of  his  life  to  deride;  and  when  he  agreed  to. 
shackle  bis  licentious  love  by  "•  the  coarser  tie.  of  hu- 
man, laws/'  he  may  be  considered  as  baying  expressed, 
some  regret  for  his  crime,  in  the,  fulness  of  his  Mgeg: 
and  the  maturity  ^of  his  intellect*  Yet  this  was  perfytp*.- 
only  another  caprice  of  bis  unsettled  temper,  and  wor 
should  have  regarded  it  as  such,  had  it  not  been  certain 
that  this  was  the  most  rational  period  of  his  life,  and; 
that  he  now  sought  for  tranquillity  of  mind  in  the, 
peaceful  study  of  the  productions  of  nature.  At  Bono : 
goin,  in  Dauphiny,  where  he  resided,  be,  embarked  cam 
gerly  in  botanical  study,  and  employed  hknaelfdilj-- 


not  brake  that  he  himself  should  be  the  subject  of   gently  in  collecting  and  examining  the  plants  which 
free  discussion.    The  English  newspapers  sneered  at    abound  in  the  mountainous  districts  of  that  province., 
his  peculiarities;  they  published  a  forged  letter  from    This  study  was  by  no  mesne  a  temporary  pursuit,  tsken> 
the  king  of  Prussia,  ridiculing  the  principles  and  con-*   up  for  the  moment.    It  occupied  his  best  talents,  an4, 
doct  of  Rousseau,  as  adapted  to  a  modern  Diogenes,    such  was  his  ardour,  that  he  corresponded,  on  botany 
Such  treatment  was  not  congenial  to  a  distempered    cal  subjects  with  the  late  M.  Gouan,  professor  of.  bo- 
mind  like  Rousseau's,,  and  it  annoyed  him  the  more  as    tany  at  Montpellier.t    The  correspondence  of  this  bo- 
tanist has  fortunately  fallen  into  the  hands  of  our  emi- 
nent countryman  Dr.  Hooker ;  and  through  his  kind- 
ness we  have  now  before  us  two  of  Rousseau's  let- 
ters to  M.  G*uan4  exhibiting   along,  with  the  ut- 
most amiableness   of  character,  a   thorough   know- 
ledge of  the   subject  on  which  he  writes,  and,  as 
Dr.  Hooker  remarks  in  a  note  prefixed  to  these  let- 


it  wss  the  act  of  a  liberal  and  free  people.  Here  he  bad 
no  corrupted  priesthood  to  rail  at,  no  fanatical  minis- 
ters to  ridicule,  no  despot  to  satirise.  He  therefore  con- 
ceived that  there  was  a  general  confederacy  organised 
against  him  of  all  sects  ana  parties.  He  imagined  that 
his  friend  and  benefactor,  Mr.  Hume,  had  leagued 
himself  with  the  French  philosophers  against  his  peace 

and  glory,  and  that  he  had  brought  him  to  England  to    ters,  "  and  has  shown  himself  thoroughly  acquainted 
expose  him  to  the  ridicule  of  his  countrymen.    Full  of    with  the  principles  of  the  science,  and  exhibited  a  de- 


these  opinions,  and  equally  full  of  his  own  importance, 
he  addressed  an  abusive  letter  to  Mr.  Hume,  and  re- 
nounced a  pension  which  that  amiable  man  had  suc- 
ceeded in  obtaining  for  him  from  the  English  govern- 
met*.* 

From  England  he  went  to  Paris  in  1767,  and  in 
176S  he  published  his  Dieiionnaire  de  Musique,  com. 
posed  principally  of  the  musical. articles  which  he  bad 
contributed  to  the  Encylopedie.  This  work,  though 
it  contains  many  good  articles,  many  excellent  ob- 
servations, and  many  just  criticisms,  is  yet  full  of 
inaccuracies,  and  has  a  tendency  to  mislead  the  stu- 
dent. 

In  the  year  1709,  when  be  was  in  the  neighbourhood 
of  Lyons,  Rousseau  married  his  governess  Madentoi* 
seat  le  Vasscnry  a  woman  devoid  both  of  beauty  and 
tafentot  but  who,  from  a  devoted  attention  to  him 
in  health  and  in  sickness,,  had  gained  over  him  an  as- 
cendancy which  was  unfortunately  used  rather  to  ex- 
aggerate then  fit*  subdue  his  peculiarities.  By  this  lady 
he  had  already  five-  children,  all  -of  whom  he  had  base- 
ly sent  to  the  orphan  hospital ;  a  step  which  he  never 
scninHed  to  avow  and  to  defend*  Although  the  mar- 
ried state  did  not  introduce  jElousseau  to  the  "  match- 
less joys  of  virtaeus  love/' 


gree  of  modesty  and  diffidence  in  his  own  knowledge" 
which  is  seldom  found  in  persons  of  much  inferior  ac- 
quirements. They  are  dated,"  continues  Dr.  Hooker, 
"  from  Dauphiny  in  Savoy,  ||  in  the  year  1769.  eight 
years  before  bis  death,  during  that  period  when  he 
concealed  his  real  name  under  that  of  Kenon,  when  re-' 
turning  from  England  disgusted  with  the  world;,  he 
sought  for  amusement  and  health  in  investigating  and' 
studying  the  vegetable  creation  in  the  beautiful  alpine 
district  just  alluded  to;  and  we  trust  that  they  will  be 
found  to  strengthen  the  remark  made  by  Sir  J.  E.  Smith, 
under  his  article  Rousbea§  in  Rees*  Cyclopaedia,  that 
'  botany  had  spread  a  charm  over  the  latter  years  of 
this  distinguished  man,  and  soothed  their  real  and 
imaginary  evils;'  and  that  whenever  he  touches  on 
this  favourite  subject  in  his  writings,  he  communi- 
cates the  same  charm  to  his  readers."  The  effect 
which  was  produced  by  the  Letters  on  Botany  of 
J.  J,  Bousseau,  in  giving  popularity  to  the  Linnsean 
system  in  France  is  well  known;  and"  even  in  this 
country  we  could  scarcely  mention  any  truly  elemen- 
tary work  which  has  been  more  generally  read  and 
admired,  or  which  appears  more  calculated  to  encoui- 
rage  a  taste  for  the  science  especially  among  young 
students. 


■See  onr  Life  of  Hume,  Vol.  XI.  p.  3*8,  for  a  ftifl  account  of  these  ssansaottons. 

+  Rooawau  cerrejpanded  with  Linoenu,  who  hadMicafted  a  geout  to-*»  usmec  but  Liensnu  the  younger,  uwfyqp#l\f  pubfohefUt  41 

i  Tfeste  Jstttft  arepuhiidpd  in  Dr.  Brewster'*  Journal  of  Science,  Vol.  IV.  p.  246.  No.  VI.  for  July— October,  18*5. 
I  The  fir*  is  dated  from  Bourgom  in  Dauphine,  28th  May,  1709 ;  and  the  teeond  from  Montquio,  6th  October,  1T6sV 
S  Agaous  named  by  Six  James  after  Rousseau. 
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The  pleasures  of  solitude,  and  the  pursuits  of  botany* 
seem  to  have  soon  lost  their  influence  over  Rousseau's 
mind,  and  we  find  him  again  in  Paris  in  the  year  1770. 
There  he  appeared  on  the  1st  of  July*  at  the  Regency 
coffee-house,  dressed  in  his  usual  simple  g*rb,  and  en- 
joying the  acclamations  and  praises  of  a  Parisian  mob. 
The  sentence  of  imprisonment,  passed  on  account  of  his 
Einile,  was  still  in  force;  but  his  friends  procured  for 
him  the  permission  of  residence,  on  condition  that  he 
should  neither  write  on  religion  nor  politics.  This 
injunction  he  rigorously  obeyed.  ,  His  life  run  on 
with  serene  tranquillity ;  and  when  the  clouds  of 
religious  and  political  controversy  had  passed  from 
his  horizon,  a  burst  of  sunshine  followed,  which  con- 
tinued with  more  or  less  brightness  to  gild  the  remain- 
der of  his  days.  In  May  1778.  Rousseau  and  his  wife 
accepted  of  an  invitation  from  the  Marquis  de  Girardin, 
to  take  up  his  residence  in  a  small  house  near  his  beau- 
tiful seat  of  Ermenonville,  about  ten  leagues  from  Paris.  t 
This  elegant  retirement  he  was  not  destined  to  enjoy. 
On  the  £d  of  July,  1778,  he  was  carried  off  by  a  stroke 
of  apoplexy  in  the  66th  year  of  his  age.  The  Marquis 
erected  a  monument  to  his  memory  in  the  Isle  of  Pop- 
lars, in  his  pleasure  grounds,  with  the  following  inscrip- 
tion; 

1CI  BKP08R 

i/homme  db  la  nature 

ST  DE  LA  VERlTEl 
VITAM  IMPENOERB  VBRO  * 
HIC  JACENT  OSSA  J.  J.  ROU88BAC7. 

The  relics  of  Rousseau  were  afterwards  carried  to 
Paris;  and  in  1814,  we  saw  the  tomb  with  the  above 
inscription  in  the  Pantheon  of  the  French  metropolis. 

After  the  death  of  Rousseau,  there  was  found  among 
his  manuscripts  a  work  entitled  his  "  Confessions," 
which  contains  a  particular  account  of  all  his  vices  and 
^virtues,  of  all  indeed  which  befel  him  till  the  30th  year 
of  his  age.  This  work  was  left  to  his  friend  -Mr.  M.— 
with  instructions  to  publish  it  "  after  his  death  ;M  in- 
structions which  were  unfortunately  complied  with. 
It  is  impossible  to  suppose  that  this  work  was  the  pro- 
duction of  a  repentant  spirit.  Vanity  alone  must  have 
inspired  it ;  and  it  is  mortifying  to  think,  that  our  spe- 
cies contained  one  individual  who,  in  the  hour  of  health, 
could  record  such  incidents  ;  and,  in  the  hour  of  death, 
bequeath  tp  the  public  a. record  to  disgrace  his  name, 
«Qd  operate  as  a  moral  poison  among  his  fellow  crea- 
tures. 

The  following  interesting  account  of  Rousseau's  Con- 
fessions, and  of  his  MSS.  has  been  recently  given  by 
fd.  Simonde,  in  the  work  already  quoted. 

"  Mr.  M.—  son  of  the  friend  of  Rousseau,  to  whom 
be  left  his  MSS.  and  especially  his  Confessions,  to  be 
published  after  his  death,  had  the  goodness  to  show 
them  to  me.  I  observed  a  fair  copy,  written  by  him- 
self in  a  small  hand  like  print,  very  neat  and  correct, 
not  a  blot,  even  an  erasure,  to  be  seen.  The  most  cu- 
rious of  thes%  papers  were  several  sketch-books,  or  me- 
moranda, half  filled,  where  the  same  hand  is  no  longer 
discernible ;  but  the  same  genius,  and  the  same  way- 
ward temper  and  perverse  intellect,  in  every  fugitive 
thought  recorded.  Rousseau's  composition,  like  Mon- 
tesquieu's, was  laborious  and  slow;  his  ideas  flowed 


rapidly,  but  were  not  readily  brought  into  proper  or.  tu 
der ;  they  do  not  appear  to  have  come  in  consequence  * 
of  a  previous  plan,  but  the  plan  itself  formed  after.  Jl* 
wards  came  in  aid  of  the  ideas,  and  served  as  a  sort  of 
frame  for  them,  instead  of  being  a  system  to  which  they 
were  subservient.  Very  possibly  some  of  the  fund*. 
mental  opinions  he  defended'  so  earnestly,  and  for 
which  his  disciples  would  willingly  have  suffered  mar- 
tyrdom, were  originally  adopted  because  a  bright 
thought,  caught  as  it  flew,  was  entered  in  his  common* 
place  book.  Those  loose  notes  of  Rousseau's  afford  a 
curious  insight  into  his  mode  of  composition.  You  ficd 
him  perpetually  retrenching  epithets— reducing  bit 
thoughts  to  their  complete  expression,  giving  words  a 
peculiar  energy  by  the  new  application  of  their  origi- 
nal meaning— going  back  to  the  nawcti  of  did  language, 
and,  in  the  artificial  process  of  simplicity,  carefully  ef- 
facing the  trace  of  each  laborious  footstep  as  he  advan- 
ced; each  idea,  each  image,  coming  out  at  last  a*  if 
cast  entirely  at  a  single  throw,  original,  energetic,  aod 
clear.    Although  Mr.  M.  had  promised  that  he 

would  publish  Rousseau's  Confessions  as  they  were, 
yet  he  took  upon  himself  to  suppress  a  passage  erphin- 
ing  certain  circumstances  of  his  abjurations  of  Armed, 
affording  a  curious  but  frightfully  disgusting  picture 
of  monkish  manners  at  that  time.     It  is  a  pity  that 

Mr.  M. did  not  break  his  word,  in  regard  to  woe 

few  more  passages  of  this  most  admirable,  most  vile,  of 
all  the  productions  of  genius. 

"  A  copy  of  the  first  edition  of  Emite,  with  original 
notes  by  Voltaire,  is  preserved  in  the  library  of  Mr» 

De  C. at  St.  Jean ;  his  family  had  touch  inter- 

course  with  Voltaire,  being  near  neighbours,  and  were 
on  an  intimate  footing  with  him.  I  shall  only  mention 
one  of  the  notes,  by  which  the  tone  of  the  rest  may  be 
estimated.  Le  miserable  (Voltaire  speaking  of  Rous- 
seau,) n'a  de  Fesprti  que  torsqu'U  parte  cxmire  la  to* 
gion  t 

"  A  few  Genevans  remember  having  seen  Rousseaa 
when  he  came,  in  1754,  to  change  back  again  from  ths 
Catholic  to  the  Protestant  communion.  1  was  taken  to 
a  confectioner's  shop,  the  fourth  house  on  the  right  go- 
ing up  the  Rue  de  Coutance,  where  Rousseau  rVeqoeofr 
ly  dined  at  that  time  t&e-a-t&e  with  his  friend  the  con- 
fectioner, (a  predecessor  of  the  present  occupier)  in  the 
small  back  room  sefving  as  a  kitchen.  His  nurse,  then 
an  old  woman,  carried  on  some  petty  dealings  of  her 
own  in  one  of  those  booths  in  use  at  Geneva,  outsideof 
the  foot  pavement  in  the  lower  streets.  Rousseaa  uied 
to  go  before  dinner  and  sit  by  her  on  a  low  •to^ro* 
the  people  collected  round  to  look  at  him,  pteadto 
think  he  was  one  of  them.  Madame  C— §  then  twdw 
years  old,  remembers  being  raised  on  a  chair,  that  ihj 
might  see  the  philosopher  over  people's  heads,  ana  W 
figure  and  general  appearance  are  still  P***"*1*™* 
memory.  A  bob  wig  with  a  hat,  pepper  and  »^ 
waistcoat  and  breeches ;  his  right  hand  on  theta** 
the  old  nurse ;  a  round  face,  with  piercing  hlsekeyjj 
and  pleasant  smile.  Notwithstanding  his  km*  shew* 
from  Geneva,  and  his  eloquence,  he  spoke  broad  SfcG** 
vais,  and  was  not  less  dear  to  the  people  on  that  a> 
count.  Forty  years  after  this,  in  the  fervour  of  the  i* 
„  volution,  the  street  in  which  it  was  supposed  %**"* 
was  born  received  his  namei  and  preserves  it  soil  j  W 
though  his  father  had  at  a  later  period  lived  thsitj* 


•  This  was  Rousseau's  motto. 
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«ttu.  appears  that  at  the  time  of  his  birth  the  family  resided  were  wrought  tip  by  a  slow  process  of  elaboration  end 
y^  in  what  is  called  La  Grande  Hue,  opposite  the  hotel  of  correction;  and  eloquence,  ingenuity,  and  refined  taste 
the  French  resident,  who  became  an  ardent  but  Platonic  are  their  most  prominent  characteristics, 
admirer  of  Rousseau's  mother  ;  a  very  handsome,  very  •  The  reputation  of  Rousseau,  therefore,  cannot  be 
sensible,  and  very  virtuous  woman.  The  birth  of  Reus-  supported  by  the  permanent  influence  of  his  writings, 
seau  cost  her  her  life/'    Simond's  Switzerland,  p.  498.     His  contemporary  fame,  already  much  reduced,  is  sink* 

Among  the  works  of  Rousseau  which  have  not  been  ing  fast  to  its  level ;  and  that  very  reputation,  to  which 
noticed,  and  which  are  contained  in  a  hew  edition  of  his  talents  give  him  a  claim,  is  likely  to  be  blighted 
his  works  published  after  his  death,  are  the  following :    by  the  vice  and  immorality  which  poison  the  works  oh 

1.  The  Reveries  of  a  Solitary  Wander,  being  a  Jour-  which  it  must  depend.  How  different  is  the  progress 
nalof  the  latter  part  of  his  Life.    £.  Considerations  up*    to  immortality  of  the  fame  of  true  genius.    Founded 

en  the  Government  of  Poland.    S.  The  Adventures  of  on  the  judgment,  and  not  on  the  passions  of  men,  it  is 

Lord  Edward,  a  novel.    4.  Various  Memoirs  and  fugi-  seldom  blessed  even  with  the '  expression  of  content- 

tive  Pieces,  with  a  great  number  of  Letters.    5.  Emilia  porary  praise.    Death  -first  gives  it  form,  and,  >disent 

and  Sophia.    6.  An  Opera  and  a  Comedy.    7-  Trans*  cumbered  of  its  mortal  coil,  it  gathers  strength  and 

lations  of  the  First  Book  of  Tacitus's  History.  :  magnitude,  and  floats  the  laurels  of  its  possessor,  in  full 

The  best  edition  of  his  works  published  collectively,  tide,  to  the  most  distant  ages, 
is  that  which  appeared  in  twenty-seven  vols.  4to.  RO WE,  Nicholas,  an  English  poet  of  considerable 

It  would,  we  think,  be  a  hopeless  task  to  attempt,  eminence,  was  born  at  Little  Berkford,  in  Bedford- 
with  any  degree  of  success,  to  delineate  the  character  shire,  in  1673.  Having  received  the  rudiments  of  hit 
of  Rousseau.  There  perhaps  never  was  a  gifted  be-  education  at  Highgate,  he  was  placed  as  a  king's  scho* 
ing  so  mysteriously  compound,  and  whose  moral  na»  lar  under  the  celebrated  Dr.  Busby  of  Westminster 
ture  60  utterly  defied  all  the  powers  of  analysis.  In  school,  where  he  exhibited  an  early  talent  for  Greek 
its  irregular  outline,  and  amid  'its  ever-changing  and  Latin  verses.  He  entered  hintself  student  of  the 
manifestations,  it  is  in  vain  to  seek  for  any  indivu  Middle  Temple,  and  was  called  to  the  bar ;  but  being 
duality  by  which  it  can  be  characterized :  Now  we  left  his  own  master  at  the  age  of  nineteen,  in  conse- 
find  it  clouded  with  dark  suspicions ;  now  exasperated  qoenceof  the  death  of  his  fatner,  he  quitted  the  bar, 
by  disappointment;  now  wound  up.  in  its  own  selfish-  and  devoted  himself  to  a  literary  life, 
ness;  now  elevated  by  noble  feeling;. now  panting  His  first  work  was. the  tragedy  of  the  Ambitious 
for  laurels  that  were  not  won ;  and  now  sinking  under  Stepmother,  which  was  published  in  1698,  and  was 
exhausted  passion  into  a  state  of  serenity,  if  not  of  vir*  well  received  when  it  was  performed  at  Lincolna  Inn 
tue.  The  vices  and  eccentricities  of  Rousseau  have  Fields.  His  next  piece  was  Tamerlane,  the  object  of 
been  ascribed  to  the  imbecility  of  his  bodily  frame,  which  was  to  give  favourable  impressions  of  civil 
and  to  the  peculiar  sensitiveness  of  his  mind;  but  and  religious  liberty.  It  was  frequently  acted  in  1708 
we  cannot  find,  either  in  his  life  or  writings,  any  and  in  succeeding  years,  till  1710,  when'  it  was  for  a 
justification  of  this  opinion.  Rousseau  waa  not  drt*  while  intermitted.  It  was,  however,  revived  at  the  ac* 
ven  into  vice  by  the  resistless  tide  of  passion;  he  did  cession  of  the  house  of  Hanover,  and  was  for  many 
did  not  sink  into  poverty  through  idleness  or  impru*  years  performed-  on  King  William's  anniversary.  His 
dence;  nor  did  he  suffer  persecution  because  he  cherished  Fair  Penitent,  considered  as  his  chef  tfoeuvre,  appeared 
opinions  adverse  to  religion  and  morality.  It  was  his  in  1707.  In  1706  he  produced  the  comedy  of  the 
pride  to  be  vicious,  to  be  poor,  and  to  be  persecuted.  Biter ;  but  it  waa  such  a  failure  that  it  was  not  inserted 
He  published  his  own  vices  in  their  worst  form,  in  order  among  his  works.  Between  1706  and  1715,  he  pub* 
to  attract  notice  and  excite  criticism.  He  affected  po-  lished  in  succession  the  tragedies  of  IJJgsses,  The  Royal 
verty,  to  gam  sympathy  and  move  pity.  He  invoked  Convert,  Jane  Shore,  and  Lady  Jane  Gray,  of  which 
persecution  before  he  had  conjured  aip  its  spirit ;  and  it  Jane  Shore  is  still:  occasionally  acted,  and  always  ad- 
seems  to  have  been  his  most  anient  wish  to  live  the  mired.  Mr.  Rowe  likewise  •  published  an  edition  of 
life  of  a  martyr,  though  he  tried  in  vain  to  obtain  its  Shakespeare,  to  which  he  prefixed  a  life  of  the  poet, 
consummation.  If  the  leading  object  of  Rousseau's  One  of  the  most  important,  however,  of  Mr.  Route's 
life  was  to  make  himself  an  object  .of  notice  in  the  works  was  his  Translation  of  Lucan's  Pharsalia,  which 
world ;  if  he  entered  upon  a  new  course  of  folly  and  of  did  not  appear  till  after  his  death.  He  translated  also  , 
vice,  when  he  had  exhausted,  the  novelties  of  the  last/  the  Golden  Verses  of  Pythagoras,  and  the  first  book  of 
it  becqmes  no  difficult  matter  to  form  a  tolerably  correct  Quillet's  Callipaedia. 

estimate  of  his  intellectual  attainments.     That  Rous-  -  Mr.  Rowe  was  appointed  Under-Secretary  of  state- to 

sesu  enjoyed  a  high  degree  of  contemporary  fame  can-  the  Duke  of  Queensberry,  but  he  held  this  situation 

not  be  denied  by  those  who. are  acquainted  with  the  only  three  years,  till  the  death  of  the  duke.    On  the 

recent  history  of  the  literature  and  politics  of  Europe;  accession,  of  George  I.  he  was  made  poet  laureate;  he 

but  his  reputation  is  that  of  notoriety  more,  than  of  ta-  was  appointed  also  one  of  the  land  surveyors  of  the 

lent,  and  must  gradually  sink  to  the  level  at  which  his  customs  of  the  port  of  London  j  the  Prince  of  Wales 

genius  is  capable  of  sustaining  it.    That  Rousseau  was  gave  him  the  clerkship  of  the  council,  and  the  Lord 

a  man  of  powerful  talent,  that  he  was  an  elegant  writer,  Chancellor  Parker  made  him    his  secretary  for  the 

and  an  acute  reasoner,  cannot  be  denied  ,*  but  we  look  presentations.     These  accessions  to  his  fortune  en* 

in  vain  through  his  pages  for  traces  of  that' original  abkd.him  to  live  very  comfortably;  but  he  did  not 

and  inventive  faculty  which  constitutes  genius  and  se»  enjoy  them  long.      He  died  on  the  6th  December 

cures  immortality.    In  his  works  of  fiction  we  find  no  171ft,  in  the  45th  year  of  his  age,  and  was  interred  in 

beings  of  creative  fancy,  no  force  of  wit,  and  no  power  the  poet'*  comer,  Westminster  abbey,  opposite  to  Chan* 

of  sustaining  character.  Eloquent  descriptions,  scenes  of  cer.    The  "  Poetical  Works"  of  Mr.  Rowe,  containing 

tenderness  and  pathos,  and  the  ebullitions  of  highly  ex*  hie  plays  and  miscellaneous  poems,  were  collected  and 

cited  passion*  supply  their  place,  and  indicate  the  pecu-  published  in  171%  in  three  vols.  13mo. 
lisr  character  of  his  talents.    Even  his  grave  works        ROWLEY.    See  Chatterton,    Vol.  V.  p.  70S. 
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♦474  ROXBUBGHSHIRE. 

KotbtKgh.       ROXBURGHSHIRE.    This  county  evidently  d*>  kirk,  Selkirk,  and Galashiels.    The  river  Tweei,i 

•b5re-      fives  its  name  from  the  ancient  city  and  castle  of  Rax*  in£  from  a  mountain  spring  near  the  southern  extra* 

'  '  burgh,  which  stood  in  the  beautiful  peninanla  formed  mity  of  Petbles*shire,  and  almost  contiguous  to  the  T^^ 
by  4e  taction  of  the  Tweed  and  Tavist,  opposite  to  sources  of  the  Clyde  and  Annan*  enters  the  county  aft 
Kelso,  but  of  which  scarcely  a  vestige  now  rename,  it  its  confluence  with  the  Gala,  a  little  below  Abbots* 
is  also  sometimes  called  Teviotdale,  as  the  river  Teviet  ford,  fovingformed  its  boundary  witbSelkitkahii*  from 
rises  in  its  western  extremity*  and  flows  through  the  below  Sunderland  HalL    Passing  Melrose  at  the  bate 
county  in  a  north*casterly  direction,  till  tt  unites  with  of  the  JBtldon  hills,  and  receiving  the  Leader  at  1hj~ 
the  Tweed  at  Kelso*  which  is  within. four  miles  of  the  grange  bridge,  it  flows  through  the  finely  wooded  scenery 
eastern  extremity.    There  is  indeed  a,  district  in  the  of  old  Melrose,  Dry  burgh  Abbey,  Morton,  Mskersten, 
county  towards  its  southern  point,  called  Xiddiadsle,  and  .Fleurs,  where  it  readies  Kelso,  to  the  beauty  o£ 
from  the  stream  Liddal,  which  runs  through  it  from  the  soenery  of  which  place  its  confluence  with  the  Teviot 
north  to  south.    But,  speaking  in  a  general  way,  the  richly  contributes.    Thence  i*  proceeds  through  a  mure 
name  of  Teviotdale  is  often  given  to  the  whole  county,  level  but  richly  cultivated  district,  and  becomes  in  its 
The  parish  of  Castletown  comprehends  all  Liddisdale,  progress  the  boundary  between  England  and  Ronrtenri. 
is  about  fifteen  miles  from  north  to  south,  and  though  The  part  of  the  Tweed  within  Roxburghshire  is  crossed 
it  varies  much  in  breadth,  may  be  about  twelve  miles  by  three  stone  bridges,  via.  at  Darnick,  a  mile  above 
in  its  greatest  extent  from  east  to  west*  Roxburghshire  Melrose,  at  Drygrange,  two  miles  below  Melrose,  and 
is  situated  between  55°  T  and  55°  48'  North  Lat.  and  at  Kelso  ;*  also  by  two  iron  suspension  bridges,  one 
nearly  between  £°  10"  and  3°  8'  West  Long,  from  Lon-  about  300  feet  in  span,  now  erecting  (1823)  between 
don.    its  form  is  very  irregular,  particularly  towards  Melrose  jmd  Gattonaide,  and  the  other  at  Drybuxgii 
the  south  and  north  extremities,  which  tvm-m  much  for  foot  passengers  and  single  horses.    The  Teviot,  Teri* 
into  adjoining  counties,  as  to  render  it  a  difficult  »at-  which  may  be  truly  called  a  county  river,  rises  many 
ter  distinctly  to  fix  the  limits  of  eadb*    It  w  bounded  miles  south  of  the  Tweed,  and  taking  a  north-easterly 
on  the  north  by  the  county  of  Berwick  r  on  th&  east  by  course  to  Kelso,  seems  pretty  nearly  to  divide  the  conn- 
Northumberland;  on  the  south  by  Cumbealand  and  tv  into  two  equal  parts.    The  division  lying  north  of 
Dumfries- shire  j  on  the  west  by  Dumfr  ieseaire  «md  Sel*  the  Teviot  contains  the  greater  proportion  of  the  arable 
kirkshire ;  and  on  the  north-west  by  Selkirkshire,  and  land  of  the  county,  the  sooth-eastern  and  the  southern 
a  small  portion  of  Mid-Lothian.    It  varies  much  in  its  part  of  the  other  division  being  very  mountainous, 
dimension*    Its  greatest  length  is  about  <H  miles,        The  surface  of  the  county  is  finely  diversified,  and 
measuring  from  the  junction  of  the  Mate  burn  .with  exhibits  many  scenes  that  are  beautiful  and  romantic  ; 
Liddal,  to  that  of  Carham  burn  with  Tweed-;  and  its  while  the  historical  and  poetical  associations  connected  4 
greatest  breadth,  by  a  line  crossing  the  above  at  right  with  the  course  of  its  rivers,  and  their  tributary  streaxne, 
angles*  is  about  thirty  miles.    The  late  Dr.  <Dougla*  of  confer  upon  it,  in  the  eye  of  the  scholar  and  antiquary, 
Galashiels,  in  his  agricultural  survey  of  this  county,  peculiar  charms.    No'county  in  the  kingdom  perhaps 
prepared  in  1796,  and  published  in  1798,  state*  its  me*  is  better  watered,  or  enjoys  more  numerous  or  beaoti- 
wiurn  length  at  about  thirty  miles,  and  its  medium  ful  streams  and  brooks.  One  or  more  of  these  meanders 
tortadth  a  little  more  than  twenty-two  miles,  making  through  almost  every  little  vale.     The  Teviot  receives 
its  contents  nearly  673  square  miles,  and430,080  square  in  its  course  the  Allan,  the  Slittrige,  and  the  Rule,  all 
acres,  of  which  about  three- fifths  were  in  sheep  pasture,  of  which  rise  on  the  confines  of  Liddisdale.    The  Ale 
and  the  remaining  two-fiftha  were  under  the  plough,  and  Borthwick  are  the  northern  feeders  of  the  Te- 
except  about  6000  acres  occupied  in  woods,  plessure  viot     Both  rise  in  Selkirkshire,  and  are  in  some  places 
grounds,  towns,  and  villages.-    Though  some  aubse-  boundaries  of  the  two  counties.    The  Ale,  after  flow* 
nuent  accounts  in  gaxetteers,  &c  vary  considerably  in  ing  upwards  of  twelve  miles,  falls  into  the  Teviot 
•certain  of  these  calculations,  yet,  as  we  well  know  amidst  the  romantic  scenery  of  Ancrom.    The  Berth- 
the  remarkable  accuracy  of  the  Reverend  Doctor,  and  wick,  passing  through  a  more  pastoral  country,  dis- 
that  there  has  been  no  general  agricultural  survey  of   charges  itself  into  the  Teviot  above  Hawick.    In  its 
the  county  since  that  time,  we  think  it  safer,  except  id  farther  progress,  the  Teviot  receives  the  Kale,  the  Ox- 
cases  in  which  we  have  particular  data  of  our  own,  to  nam,  and  the  Jed.    Of  these,  the  first  and  last  issue 
take  him  chiefly  for  our  authority  in  matters  like  these,  from  the  border  hills.    The  Jed,  rushing  along  a  rocky 
than  to  trust  to. the  unauthenticated  statements  of  ano-  channel,  through  narrow  and  thickly  wooded  vales, 
nymous  publications,  which  are  too  often  loosely  and  and  through  some  most  picturesque  scenery  in  the 
carelessly  given.    At  the  same  time  it  is  proper  to  men-  neighbourhood  of  Jedburgh,  passes  that  county  town, 
tion,  that  there  has  been  a  great  extension  of  improved  snd,  at  the  commencement  of  an  extensive   phun 
and  cultivated,  as  well  as  of  planted  land  in  the  county  near  Crailing,  empties  itself  into  the  Teviot.     Bow- 
since  that  period,  though  we  do  not  pretend  to  be  able    mont  is  a  pastors!  rivulet,  which  has  its  source  in  the 
to  estimate  its  amount.    The  late  Duke  James  of  Rox-    south-east  of  this  county,  and  after  a  rapid  course  of 
burghe,  who  died  at  an  advanced  age  in  J  uly,!*^^  a  few    nine  or  ten  miles,  passes  into  England  at  an  eastern 
years  previous  to  his  decease  planted  a  great  part  of  the    extremity  of  the  parish  of  Yethohn.    The  Hermitage, 
extensive  and  unsheltered  waste  called  Caverton-Edga,  which  runs  in  the  south-eastern  declivity  of  the  ridge, 
in  the  parish  of  Eckford,  and  ether  lands  in  Roxburgh  whence  Allan  and  Slittrige  proceed  in  an  opposite  <ti- 
parisb,  &a  amounting  in  all  to,  about  500  acres.    He    rection,  tumbles  over  a  bottom  of  rough  stones,  in  the 
transferred  Kelso  races,  which  had  long  been  held  midst  of  green  hills,  whose  base  is  generally  skirtfd 
there,  to  the  Berry- Moss,  which  he  transformed  into  a  with  copsewood.    Passing  southward,  it  loses  itself  in 
beautiful  course,  and  on  which  he  erected  a  very  com-  the  Liddal,  after  embellishing  the  scenery  of  that  de- 
modiouiand  elegant  race-stand. .  tacned  portion  of  the  county,  called  Liddisdale.   The 
.    Roxburghshire  contains  twenty-nine  complete  pa-  Liddal  is  a  more  placid  stream,  which  issuing  from  a 
rishes,  and  a  part  of  four  others,  viz.  Roberton,  Ash*  kind  of  morass,  not  improperly  called  Dead  Wafer, 

•  *  • 

•  See  our  srtide  Bainex,  VoL  IV.  p.  486.  and  Benxie,  in  this  volume,  p.  335.  . 
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*&.  comes  through  a  district  more  marshy  and  level.  After  near  Movebaetk,  ha*  been  made  available  for  the  use  Boaburgfo. 

***•    its  junction  with  the  Hermitage  the  Ltddal  is  increa*  of  the  public,  end  it  now  on  eeie.    Thiek  of  greet  im-      ****    . 

rW  sed  by  tome  considerable  brooks,  end  with  a  Telocity  portence  to  fanners  in  the  neighbourhood ;  as  meri  k    LJ  r   L 

which,  in  the  coarse  of  time,  his  excavated  beds  for  mind  to  be  a  manure  edndrably  adapted  for  meliorat*- 

pools  of  en  uncommon  depth,  descends  southward  ingland,  especially  light  soBs;  but  the  quantity  requf-* 

through  valKes  capable  of  high  cultivation,  till  it  red  renders  the  carriage  tee  expensive  for  distant  use. 

reaches,  as  we  formerly  noticed,  the  sonthmost  point  It  has  been  said  that  strata  of  freestone  run  in  a  north** 

of  the  county,  dividing  Cumberland  from  Dumfries-'  east  direction,  from  the  southern  extremity  of  Ltddfedale  Qp*rtk»ot 

shire,  where,  mingling  with  the  river  fisk,  its  water*  to  the  neighbourhood  of  Sprousten,  where  it  is  regular-  fwestone- 

are  carried  west  ward  into  the  Sol  way  Frith.    In  an  in*  ly  quarried.    This  uuarry  has  indeed  been  long  highly 

land  county,  whose  lowest  point  is  above  twenty  miles  valued,  both  for  the  beauty  of  the  materials  which  it  fejw 

from  the  sea,  the  quantity  of  salmon  is  greater  than  nkbes  for  betiding,  end  for  the  facility  with  which  it  k 

might  be  expected,  though  of  late  years  it  has  been  wrought.  For  the  ornaments  of  pubtic  buildings,  how~ 

much  diminished,  owing  to  the  mode-of  fishing  adopt*  over,  Ecdes  and  Swmton  quarries  in  Berwickshire  are 

ed  within  tide-mark.  found  to  bo  more  durable,  as  also  for  pavements  and 

The  aspect  of  the  county  is  finely  variegated  in  re*  similar  works.   Arbroath  Btone  is  preferred,  though  ite 

spect  of  surface  and  elevation.    The  land  on  the  two  distance  and  expense  make  it  a  luxury.  There  are  also 

sides  of  the  Tweed,  as  that  river  advances  toward  Kelso,  freestone  quarries  at  Denholm  and  Pinnacle.  Different 

rises  gradually  toward  the  north,  till  the  prospect  ter-  sorts  of  whsnetone  are  found  every  where  on  the  stuw 

mhaues  with  the  range  W  the  Lammermnir  mils,  et>  face,  in  the  beds  of  rivers,  and  in  inexhaustible  quarries* 

tending  from  Berwickshire  to  the  Lothians.    -  To  the  eastward  of  the  Jed,  the  bilk  are  covered  with 

ri        There  are  several  springe  in  the  county,  more  or  lees  e  thick  owned  of  rich  grass,  and  some  are  bare  and 

t      impregnated  with  iron  and  sulphur ;  one  in  particular  of  rugged.  Some  of  them,  as  the  EildenhHk  and  Rubers* 

a  sulphureous  nature  in  the  morass  called  Dead  Water,  kw,  rise  beautifully  from  the  pkin,  and  most  of  them 

at  the  source  of  Hie  Liddal,  to  which  invalids  frequently  are  verdant  to  their  summits. 

repair.    There  is  one  of  a  eome what  petrifying  quality  hi  a  county  so  extensive  and  elevated,  the  proper*  Sva&m  sad 

in  Liddkdale,  and  another  in  the  parish  of  Roxburgh,  tion  of  heath  and  moss  k  inconsiderable,  and  these  ere  •* 

^    Iron  stones  ore  frequently  seen  near  the  surface,  and  gradually  yielding,  where  circumstances  admit,  to  the 

fragments  of  agate,  jasper,  and  rode  crystal,  ere  oft  efiovts  of  agrieuknrel  akfll  and  capital.    In  Liddkdale, 

ten  found,  particularly  at  Robert's  Ltnne,  towards  the  indeed,  there  is  much  mosey  ground  %  and  a  large  track* 

southern  part  of  the  parish  of  Hobkirk,  near  Liddisdale  of  stubborn  ckv  stretches  from  the  south-west  skirt  of 

It  appears  from  Di\  Douglas9  agricultural  tfurvey,  Roherskw  to  the  confines  of  that  district.    But  evem 

that  between J7fiO  end  1770,  coal  was  discovered  on  the  in  these  districts  dry  end  eound  soil  greatly  predoini* 

bill  celled  Carter  Fell,  in  this  county,  near  the  border  nates.    In  the  arable  land,  the  soil  k  of  various  quality, 

of  Northumberland;  but  though  wrought  for  some  time,  end  oomposkion,  consisting  sometimes  of  rich  loam, 

h  was  abandoned  as  of  tittle  value.    Another  seem  of  sometimes  of  send  and  loam  mixed,  and  sometimes  of 

better  quality  wae  subsequently  fraud  near  the  south*  sand,  gravel,  and  easy  in  vurious^wroortrorw.  The  Joam 

era  point  of  Liddkdale,  from  which  little  benefit  has  end  rich  soil  k  generally  found  on  low  and  level  lands 

been  derived  beyond  that  deUched  dktrka.- Various  at-  near  the  beds  of  river*  and  rivulets.   The  heavy  clayey 

tempts  ham  been  made  to  discover  ooai  tn  different  soil*  chiefly  eocupses  the.  higher  grounds ;  the  largest 

place*  of  the  county ;  but  not  one  of  them  was  conduct*  port  of  it  k  immediately  south  of  Eildon  bills,  includ*  * 

cd  upon  a  acute  adequate  to.  the  importanoe  of  the  oh-  mg  theperkbeeof  Miato,  LtUiesteaf,  Bewden,  Melrose, 

ject.   Last  season  a  new  seam  of  oaai  wae  discovered  on  and  n  partnf  Aiunsun,  Masfton,  and  Roxburgh.    The 

the  Carter ;  in  consequence  of  which  a  earl-load,  the  extent  of  the  district  of  clay  k  supposed  to  be  about 

first  fruits  of  the  mine,  wae  burned  in  triumph  in  the  MyOiOacree,  of  which  about  one-«ighth  part  may  here 

market-place  of  Jedburgh,  whose  inhabitants,  from  their  been  planted.    About  oue4ialf  of  toe  remaining  part 

vicinity,  are  chsrfiy  concerned  in  its  success ;  and  some  of  ttfs  heavy  anil  beam  hjuurkat  crops  of  wheat  and 

indeed  of  whom  have  an  interest  as  proprietors.    Meny  othnr  -produce.    In  the  perishes-  north  of  Tweed;  near 

hands  were  employed  during  this  summer,  (1835,)  Kelso,  heavy  soil  n  rather  most  prevalent,  end  km 

in  making  roads  from  the  she  of  the  eoal  to  the  neigh-  general  of  good  quality.    Another  portion  of  it  runs 

bouring  unispaees;  end  as  there  k  good  Umestene  In  akmg  the  higher  gussjuds  south  of  Tweed,  near  Kelso*. 

the  vicinityrit  would  be  an  object  of  great  agricultural  At  the  first  Roman  ineaeionof  thk  part  of  the  king-  - 

importance  to  the  district,  that  the  experiment  should  dom,  it  appears  to  tore  been  in  a  etate  of  uncultivated  Progms 

prosper.    Meanwhile  the  inhabitants  of  the  western  nature,  covered  with  impervious  woods  and  dreary  *nd  present 

parts  of  the  county  in  general,  bring  their  cool  fircsn  the  wastes;  and  the  civilised  invaders  did  little  for  the  *»*  ,t^£ 

Lothians  and  Dumfries-shire ;  and  those  in  the  eastern  peovement  of  the  soil,  -except  around  their  encamp-  "ft™""1" 

parts  of  the  county,  principally  from  Northumberland  nsenta.   Tie  Saxons,  in  a  later  age,  partially  cut  down 

and  North  Durham,  at  dktsnees  varying  from  perhaps  the  woods,  and  cultivated  the  lend ;  bat  it  was  not  tiB 

sixteen  to  thirty  miks  and  upward.    Under  such  eir-  the  reign  of  David  I.  that  something  like  a  plan  of  sy*. 

cumstances  of  disadvantage,  the  high  cultivation  of  the  temsak  cultivation  was  adopted..  During  the  Teign  of 

county  may  well  be  eonsideredustonkhiivg.    Through  Malootm  IV.  the  land  was  partially  enclosed  and  inn 

fc*&  the  whole  efiLiddkdale  limestone  abounds;  but,  from  proved;  and  the  most  skilful  husbandmen  «f  those* 
the  state  rof  the  roads,  the  difficulty  *f  access,  and  the  times  in  thk  county  were  the  monks,  especially  those 
elevation  dfthegcraond,Kttle  is  calcined  for  general  sak.  of  Keko,  who  possessed  entensiue  property.    The. 
Great  quantities  of  shell  marl  are  found  in  the  parishes-  ekil  srurs  by  which  Scetfcnd  was  long  distracted;  as 
adjoining  Selkirkshire.  Jdarl  pits  have  akabecn  found  well  as  the  frequent  ware  between  Scotland  and  Bng*  - 
many  years  ago  at  Eckford,  Ednam,  and  odier  pkces ;  land,  retarded  agricultural  and  every  other  species  of 
and  a  few  years  ago  marly  in  large  quantities,  was  found  improvement ;  and  the  Borders,  whidh  were  the  focus 
near  the  Berry  Moss,  in  Kako  parish,  during  the  ope*  of  hostile  contention,  were  peculiarly  liable  to  de vesta- 
rations  connected  with  draining  that  raerasv.    Mcee  tion.    *Ve  aenst  therefore  date  the  substantial  improve* 
iscentfy  stilly  a  krge  stratum  of  merlin  Linton  Loch,  tnent  of  agvkakure  fir om  the  union  of  the  crowns, 
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ftoabaitb*  when  ptpperty  becsjpoe  more  secure.  But  it  was  not  till   Sanction  w»  the  «■  Union  Agriailmd'Sb^iety/'  whose  B*taJ 


shif* 


Lease*. 


after  the.  revolution  of.  1686,  .and  especially  till  after  the 
union,  that  property  acquired  real  stability.  Sinee  that 
time  the  change  has. been  wonderful  indeed;  and  this 
county  ,-wbich  has  taken  a  lead  in  ajrricufatral  imptt>ve- 
ujents,  may  now  be  ranked  among  the  best  cultivated 
parts  of  the  kingdom ;  and  the  valued  rent  of  it  is  be- 
lieved to  be  greater  in  proportion  to  its  extent  than  that 
of  any  other  in  Scotland.  It  amounts  to  £314,668,  6s. 
4d.  Scotch.  The  principal  .proprietors  are  .the  Dukes 
of  Roxburgh  and  Buccleugh,  the  Marquises  of  Lothian 
and  Tweeddale,  Lord  Minto,  and  the  families  of  Scot, 
Ker,  Douglas,  Pringle,  Rutherford,  &c  The  num- 
ber of  freeholders  .at  present  on  the  roll  is .  139, 


meetings,  are  now  held  two  years  in  aoeoataion  at  Kel-    "**] 
so,  and  one  year  at  Coldstream  or  CornhiU.    Regular  ^* 
cattle  markets  under  Us  auspices,  have  been  established  ™^j* 
at  Kelso  and  Coldstream  during  part  of  the  -winter sod  g^ 
spring  months;  and  these  have  tended  both  to  im- 
prove the  stock,  and  to  add  to  the  profits  of  breed, 
ers.    Distinguished  amateurs  in  the  higher  ranks  fre- 
quently attend  the  exhibitions  of  the  society  ;-  and  the 
show  of  home-reared  cattle,  especially  of -the  short- 
homed  breed,  excites  admiration  both  for   number 
and  excellence.    The  small  hook,  sometimes  with  s 
smooth,  sometimes  with  a  serrated  edge,  still  eontioaes 
to  be  the  general  instrument  for  reaping  over  all  this 


great  majority  of  whom  possess  real  property  in  the    part  of  the  country.    The  common  long. scythe  is  only 


^county. 
,  Leases  of  arable  lands  are  in  general  <of  nineteen  or 
fcwenty-one  years  duration.  Pasture  farms,  admitting 
comparatively  little  improvement,  are  still  sometimes 
let  for  a  shorter  period.  In  ,tbe  leases  of  arable  lands, 
provision  is  in  general  made  for  preventing  them  from 
being  impoverished  by.  injudicious  or  seveae  crop- 
ping, especially  toward  the  close.  The  common  re- 
striction* are,  that  a  certain  portion  of  theJarm  shaU  be 
left  in  grass  or  in  fallow ;  .that  the  straw  and  manure 
produced  during  the  currency  of  the  lease,  shall  be  con- 
sumed on  the  ground ;  and  that  two  white  crops  shall  not 
be  raised  without  the  intervention  of  a  green  crop  or 


Size  and 
rent  of 
forms. 


very  partially  employed. 
*  Weekly  markets  for  the  sale  of  grain,  are  regn*  Mute 
laxly  he£d  in  Kelso,  Jedburgh,  and  Hawick,  in  arpt 
which  places  corn  is  sold  by  sample  on  short  credit 
The  Kelso  msrket  is  by  far  the  most  numerously  fie* 
queoted,  and  is  generally  attended  by  corn  dealers 
from  the  port  of  Berwick,  who  purchase  for  exporta- 
tion to.  London,  &c.  Most  of  the  grain  produced  in 
this  fruitful  district  is  delivered  at  Berwick,  though  s 
considerable  proportion  is  conveyed  to  Dalkeith  by 
land  carriage,  .where-  it  is  al  way  a  sold  in  bulk,  and  paid 
in  ready  money.  -  One  advantage  of  this  distant  con- 
veyance is,  that,  the  superior  coal  and  lime  of  Mid- 


fallow.    The  enclosure  of  lands  occasions  special  stipu-   Lothiajn  are  brought  home  in  the  carta.     In  particular 
latjons  in  leases.    The  fences  are  sometimes  kept  up  at    seasons,  soma  portion  of  the  corn  sold  in  Kelso  market, 


the  mutual  expense  of  landlord  and  tenant,  sometimes 
formed,  by  the  landlord,  who  is  entitled  to  receive  a  cer- 
tain rate  of  interest  for  his  outlay,  and*  they  are  then 
kept  in  repair  by  the  tenant  Practices  somewhat  si- 
rnilar  appjy  to  the  lime  laid  on  the  land,  of  which 
the  quantity  amounts  to  about  eight  single  horse  cart* 


whictf .  includes:  a  considerable  past  of  the  produce  of 
Berwickshire  and  Northumberland,  is  sent  to  the  in- 
terior of  the  county  westward  for  consumption. 
..  There  are  various  fairs  held  periodically  in  the  coon-  Fan. 
ty,  the  greatest  of  whicli  is  that  of  St  Boswell's,  on  the 
18th  of.  July,  on.  an  extensive  plain  near  the  Tweed, 


loads,  or  tl  tjO  bushels  per  English  acre.  The  time  of  for  lambs,  sheep,  black  cattle,  horses,  linen,  and  wool- 
entrance  to  farms  is  generally  at  Whitsunday,  and  to  len  cloth.  The  price  of  wool,  with  the  staplers  whs 
such  parts  as  are  in.  crop  at  the  separation  of  the  corn  come  from  Yorkshire,  and  other  parts  in  the  south,  is 
from  the  ground.  The  rents  are  generally  made  pay-  generally  fixed  here,  as  welt  as  at  Yethohn  and  tks 
able  at  Martinmas  and  Whitsunday,  but  are  rarely  ex-  Kink  fair,  near  Jedburgh.  St  James's  fair  is  held  on 
acted  till  near  Candlemas  or  Lammas  following.  Leases  the  fifth  of  August,  on  the  green  of  ancient  Roxburgh, 
for  one  .or  more  lives,  though  they  sometimes  occurred  now  a  part  of  the  farm  of  Friars,  opposite  to  Kelso.  A 
formerly,  are  now  very  rare.  The  sixe  of  arable  farms  great  deal  of  linen  and  woollen  cloth  is  here  disposed 
may  vary  from  50  to.  1500  acres,  and  may  average  of;  numerous  horses  and  cattle  are  exposed  to  sale; 
from  300  to  400  acres.    Several  farms,  bring  from  and  ibargsins  are  made  between  farmers  and  labourer!, 


£1500  to  £2000  per  annum ;  one  gentleman,  indeed, 
occupies  land  to  the  extent  of  above  £5000  per  annum, 
^arm-houses  and  offices,  which  are  now  generally 
made  very,  commodious,  are  usually  put  in  good  re- 


either  from  the*  neighbourhood,  or  from  the  Scotch 
Highlands  and  Ireland  for  harvest  work. 

Considering  the  distance  of  raostof  the  inhabitant! 
of  this  extensive-county  from  fuel  and  markets,  it  if 


pair  by  the  proprietor  at  the  commencement  of  the    not  surprising  that  different  projects  have  been  con- 
lease,  and  kept  up  by  the  tenant,  'certed  for  diminishing  this  inconvenience.     A  pkn 


An  improved  system  of  draining*  enclosing,  and 
cropping,  U  said  to  have  been  introduced  by  Dr.  John 
Rutherford  about  eighty  years  ago.  At  a  late  period, 
viz.  about  1750,  Mr.  William  Dawson  commenced 
farming  in  the  county  of  Roxburgh,  was  among  the 


was  formed  above  thirty  years  ago  for  tasking  the 
Tweed  navigable  from  Kelso  to  Berwick.  But  betides 
the  objections  to  this  measure  on  the  .part  of  the  pro- 
prietors of  the  valuable  fisheries  near  the  month  of  the 
Tweed,  the  rapid  inundations  to  which  it*is  sometineJ 


first  to  introduce  turnip  and  drill  husbandry  from  Nor-  liable,  were  thought  such  as  to  render  the  measure  m 

folk,  and  exhibited  a  most  useful  and  successful  exam-  expedient,  if  not  impracticable.    In  the  year  1811  so 

pie  in  all  the  branches  of  agriculture.    Still  mote  re-  act  of  parliament  was  obtained  for  carrying  a  rail-rosd' 

cently,  the  present  four-break  system  of  husbandry  from  Kelso  to  Tweedmonth,  chiefly  through  the  et* 

became  general  in  this  county.  ertions  of  Hugh  Scott,  Esqi  of  Harden.    Its  estuutted 

In  1813  the  BorderAgricultural  Society  waa  formed,  expense  was  about  L.  100,000,  of  which  more  than  one 

which  have  a  spring  and  autumn  meeting  in  Kelso,  for  half  had  been  subscribed  in  shares  of  L.100  before  tbt 

the  exhibition  of  stock  and  machinery,  and  for  the  die*  act  was  passed.    Various  unforeseen  obstacles  have 

tribution  of  various  prkes.  It  has be*n  conducted  with  since  prevented  the  accomplishment  of  the  wessuiv. 

remarkable  spirit  and  success.    In  1820,  this  society  But  in  1824,  when  speculations  of  every  kind  were*) 

formed  a  junction  with  another  institution  of  the  same  much  afloat,  from  the  overflow  of  unemployed  espial 

kind,  whose  meetings  were  heldatColdstream  and  Corn-  the  subscription  list  was  more  than  filled  up,  and  pi** 

bill  and  which  was  called  the  "  Tweedaide  Agricul-  and*  estimates  were  ordered.    A .  new  survey  of  toe 

tural  Society."    The  name'  of  the  association  after  the  ground  has  been  made  during  the  present  season  f  lft#) 
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0.  wd  it-is  fsptfeted  Chat  early  in  the  next  tyring  the 

•  work  will  be  commenced.    A  liberal  subscription  has 

•  also  "been  recently  opened  for  extending  the  line  of 
.  railway  from  Kelw  to  Melrose,  and  thence  to  -Mid* 
.Lothian.  Bot  we  acknowledge  that  we  see  no  prospect 
.of  the  extended  line  being  speedily  accomplished. 

.  Poor  rates  have. been  long  established  in  this  border 
county.  Dr.  Douglas  states  the  number  of  paupers  m 
-1796  maintained  constantly  by  assessment  to  have  been 
979,  »n<l  the  amount  of  the  assessment  L.8776.  This 
of  course  excludes  weekly  collections  at  the  church 
doors,  ore.  It  aflbrds  at  an  average  the  small  annual 
allowance  of  about  L.2,  17»-  to  each  pauper  in  the  list 
According  to  the  supplementary  report  of  the  com- 
mittee of  the  General  Assembly  in. 1 820,  on  the  ma- 
nagement of  the  poor  in  Scotland,  the  average  annual 
•mount  of  the  assessment  during  the  ten  preceding  years, 
•was  about  L.5917;  In  this  estimate  is  not  included 
the  small  proportion  of  assessment  levied  on  those  four 
parishes'  which  lie  partly  or  chiefly  in  adjoining  coun* 
ties.  The  number  of  persons  sent  from  England  under  the 
select  vestry  act  of  1819,  which  authorises  a  magistrate 
losend  vagmnta  to  Scotland,  natives  of  that  country, 
who  may  have  been  in  England  half  a  century  more 
or  leas,  but  who  have  not  acquired  what  is  called  a 
settlement  there,  has  been  very  severely  felt.  See  the 
Article  Kelso,  Vol.  XIL  p.  432.  We.  have  reason  to 
believe,  that  poor  rates  have  fallen  considerably  in  this 
county  since  the  above  report  of  the  General  Aseem- 
bly's  -  committee  was  made.  One  great  cause  of  po- 
verty through. the  land,. is  the  excessive  indulgence  in 
spirituous  liquors  among  the  lower  classes  of  Society. 
Some  correction  of  this  evil  is  loudly  called  for,  espei 
ciaUy  when  the  diminished  duty  on  home-made  spi« 
tits,  and  the  qualified  permission  of  their  passing  to  and 
from  England  from  the  10th  January  next,  will  afford 
new  facilities  and  temptations  to  this  ruinous  practice. 

The  population  of  the  county  according  .to  the  go- 
vernment census  of  1821.  is  as  follows :  Males  19,408, 
females  21,484,  total  40,892.  Increase  since  the  census 
of  1811  is  3662. 

.  The  county  of  Roxburgh  contains  many  excellent 
mansions,  the  principal  of  which  are  Fleurs,  the  seat 
of  the  Duke  of  Roxburgh ;  Mounteviot,  the  seat  of  the 
Marquis  of  Lothian ;  Minto  House,  the  seat  of  the  Earl 
of  Minto;  the  Pavilion,  the  seat  of  Lord  Somerville ; 
Springwood  Park,  the  seat  of  Sir  William  Scott  Douglas ; 
Ancrum,  the  seat  of  Sir  Wm,  Scott;  Makerston,  the  seat 
of  Sir  Thomas  Brisbane  Makdougall ;  Abbotsford,  the 
seat  of  Sir  Walter  Scott ;  Stitchel,  the  seat  of  Sir  John 
Pringle ;  Stobs,  the  seat  of  Sir  William  Elliot ;  Edger- 
•ton,  the  seat  of  Mr.  Rutherfurd ;  Drygrange,  the  seat 
of  Mr.  Tod;  Cheaters,  the  seat  of  Mr.  Ogilvie;  Etldon 
Hall,  the  seat  of  Mr.  Henderson ;  and  Riddell  House,  the 
•eat  of  Mr.  Sprott. .  The  most  interesting  of  these  man- 
sions is  Abbotsford,  a  fine  Gothic  castle,  the  internal  and 
external  decorations  of  which  characterise  it  aa  the  resi- 
dence of  the  poet  and  antiquarian  of  Scotland.  But  it  is 
Dot  merely  in  his  residence  that  Sir  Walter  has  evinced 
his  taste  and  judgment.  He  baa  covered  hie  extensive 
property  with  the  most  thriving  and  judiciously  laid  out 
plantations  5  and  in  improving  and  planting  his  estate, 
he  has  set  an  example  which  has  greatly  contributed  to 
omamentthatbeautiful  portion  of  the valley  of the  Tweed. 

Having  already  exceeded  oar  ordinary  limits,  we. 
must  refer  the  reader  for  various  particulars  connected 
with  the  architectural  and  historical  antiquities  -and 
manufactures  of  the  county,  as  well  as  for  other  relative 
^formation,  to  the  articles  Hawick,  J£dbuboh,Kbi^o,  • 
Mslbosb,  &c. 


For  biographical  notices  of  some  of  the  most  dir-  HubcUites. 
tinguished  characters  born  in  this  ccunty,  we  refer    R«h««~ 
to  the  articles  respecting  Sir  John  Pringle,  M.  D.  and  ~ 

*  the  contemporaneous  and  celebrated  poets  and  friends 
James  Thomson,  the  author  of  the  Seasons,  and  Dn 
John  Armstrong,  Dr.  Ley  den  was  also  a  native  of  this 
county,  as  alio  at  an  earlier  period  Dr.  Buchan,  the  au- 
.thor  of  the  Domestic  Medicine.  Sir  William  Bettnet  of 
Grubet  ought  likewise  to  be  named,  who,  himself  a  lo- 
ver  of  literature,  and  devoted  to  its  pursuits,  patronised 
Allan  Ramsay,  the  author  of  the  Gentle  Shepherd,  and  is 
said  to  have  assisted  him  in  preparing  it  for  the  press. 
It  would  be  improper  to  .omit  the  notice  of  Robert  Rio 
caltoun  minister  of  Hobkirk;  whose  Posthumous  Theolo- 
gical Works,  in  3  vols,  though  not  generally  known* 
have  some  warm  admirers,  but  whose  name  iB  better 
known  as  the  early  and  steady  friend- and  patron  of  the 
poet  Thomson.  (See  Thomson.)  We  may  also  men- 
tion the  name  -of  the  learned  and  venerable  Dr.  Samuel 
Charters,  a  native  of  Fife,  and  who  was  for  more  than 
.half  a  century  minister  of  Wilton,  in  this  county.  He 
died  on  the  18th  day  of  June  1825,  about  the  84th  year 
of  his-  age.  His  published  sermons  have  been  long 
known  and  much  admired. ' 

RUBELLITE.    See  Mineralogy.    Index.  . 

RUBENS,  Sir  Peeper  Paul,  one  of  the  most  die- 
tinguished  painters  of  modern  times,  was  born  at  Co- 
Jognein  1677.  His  father,  who  had  been  a  counsellor 
of  state  at  Antwerp,  observing  the  talents  of  his  son  at 
an  early  age*  cultivated  them  with  peculiar  care;  and 
by  the  diligence  whh  which  .young  Rubens  availed 
himself' of  the  opportunities  of  instruction  within  bis 
reach,  he  made  great  progress  in  polite  and  classical 
learning.  In  his  leisure  hours  he  was  always  found  occu- 
pied, with  drawing;  but  his  father  disregarding  this 
indication  of  his  peculiar  talent,  placed  him  as  a  page 
with  the  countess  of  Lalain,  a  situation  by  no  means 
suitable  to  the  turn  of  his  mind,  or  the  direction  which 
his  studies  had  'now  taken.  When  the  death  of  his 
father  released  him  from  the  obligations  of  filial  duty, 
he  obtained  permission  from  his  mother  to  devote  him- 
self to  the  profession  of  a  painter.   . 

With  this  view  he  became  the  disciple  of  Tobias 
Verhaecht,  a  landscape  painter  of  some  cejebrity ;  but 
being  more  attached  to  history'  painting,  he  went  to 
study  that  branch  of  the' art  under  Adam  Van  Ooft. 
Disgusted,  however,  with  the  vulgarity  and  virulence 
of  that  artist,  he  soon  renounced  his  assistance,  and  be* 
came  the  disciple  of  Otho  Venius,  (Octavio  Van  Veen) 
whose, temper  and  accomplishments  were  peculiarly 
congenial  with  his  own.  Under  this  excellent  mas- 
ter, Rubens  was  inspired  with  an  ardent  passion  for 
his  profession.  He  pursued  it  with  an  ardour  which 
knew  no  bounds ;  end  such  was  the  proficiency  which 
he  had  attained,  that  in  his  23d  year,  Otho  acknow- 
ledged that  he  could  give  him  no  farther  assistance, 
and  advised  him  to  seek  for  the  higher  accomplishments 
of  bis  profession  in  the  study  of  the  Italian  masters. ' 
In  obedience  to  this  advice,.  Rubens  set  out  for  Italy, 
with  introductory  letters  to  the  duke  of  Mantua  from 
the  archduke  Albert,  governor  of  the  Netherlands. 

After  having  examined  the  productions  of  art  at  Ve- 
nice, he  went  to  Mantua,  where  he  was  warmly  receiv- 
ed by  the  duke,  who  was  so  delighted  with  his  general 
manners  and  acquirements,  that  be  appointed  him  otie 
of  the  gentlemen  of  his  .chamber.  There  he  had  an 
opportunity  of  studying  in  the  palace  del  T,  the  fine 
productions  of  Julio  Romano,  in  which  he  took  great 
pleasure ;  and  after  remaining  in  the-  residence  of  the 
duke  for  two  years;  he  obtained  permission  to  repair  to 
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Venice,  for  tht  purpose  of  studying  the  works  of 
Titian,  of  Paul  Veronese,  and  of  other  productions 
Which  bad  particularly  excited  bit  notice  during  bis 
short  visit  to  tliat  city.  Imbued  with  an  admiration  of 
the  rich  and  brilliant  pictures  of  the  Venetian  school, 
Itnbens  executed,  on  nis  return  to  Mantua,  three  meg* 
nificent  pictures  far  the  church  of  the  Jesuits,  which 
hare  been  considered  as  among  his  finest  works.  De- 
sirous of  having,  from  such  an  artist*  copies  of  the  mort 
celebrated  pictures  at  Rome,  the  Duke  of  Mantua  offer- 
ed him  the  means  of  pursuing  his  studies  at  that  capi- 
tal, and  he  executed  the  commission  thus  given  to  him 
with  singular  success. 

Rubens  had  impressed  bis  patron  with  such  an  opt* 
anon  of  his  ingenuity  and  talents,  that  m  16*85  tbe  duke 
sent  bim  on  an  embassy  to  the  court  of  Spain ;  and 
while  he  executed  the  political  part  of  his  mission  with 
ability  and  success,  he  exercised  his  professional  talents 
on  a  picture  of  the  king  of  Spain,  by  whom  he  Was  ho- 
noured with  the  most  marked  attention. 

After  returning  to  Mantua,  he  paid  a  second  visit  to 
Rome,  where  he.  painted  three  excellent  pictures  for 
the  palace  of  Santa  Maria,  in  Valticelk.  At  Genoa, 
to  which  he  next  repaired,  he  received  much  employ- 
ment. Among  the  pictures  which  he  executed  were 
two  for  the  church  of  the  Jesuits,  via.  the  Crucifixion, 
and  Ignatius  working  a  miracle. 

Having  received  accounts  of  the  illness  of.  his  mo* 
ther,  he  performed  a  rapid  journey  to  Holland ;  but  he 
was  not  able  to  reach  Antwerp  to  soothe  the  last  mo- 
ments of  his  parent  His  spirits  were  much  affected 
with  her  loss;  but  as  soon  as  he  had  arranged  bis  fa* 
niily  concerns,  and  Was  about  to  set  off  for  Italy,  his 
earliest  patron,  the  Archduke  Albert,  and  the  Infan- 
ta Isabella,  induced  him  to  remain  at  Antwerp.  Here 
he  married  his  first  wife  Elisabeth  Brants,  and  erected 
a  magnificent  house,  with  a  saloon,  in  imitation  of  the 
Rotunda  at  Rome,  which  he  adorned  with  a  choice  col- 
lection of  pictures,  ancient  statues,  busts,  and  vases. 
Thus  elegantly  established  in  his  native  land,  he  exe- 
cuted many  of  those  beautiful  productions  which  have 
immortalized  his  name;  but  the  death  of  his  wife, 
after  he  had  enjoyed  her  society  only  two  years,  afflicted 
him  deeply,  and  forced  him  to  seek  for  consolation  in 
a  journey  to  Holland. 

The  high  reputation  which  Rubens  had  new  acquir- 
ed, and  the  Wealth  and  honours  which  flowed  in  upon 
him  with  a  full  channel,  soon  excited  die  envy  of  his 
rivals.  His  success  "was  ascribed  to  the  skill  of  his  pu- 
pils, to  Jordaene,  Van  Uden,  and  Snyders ;  and  he  was 
accused  by  the  ignorant  and  ill  employed,  of  want  of  in- 
vention in  his  art  Rubens  held  all  these  mark*  of 
jealousy  in  the  contempt  which  they  always  merit, 
without  attempting  to  resist  them.  On  the  contrary, 
he  relieved  the  wants  of  those  that  abused  him,  he  pro- 
cured employment  to  those  who  envied  bis  success, 
and  he  answered  the  charge  of  poverty  of  invention  by 
the  finest  productions  in  every  branch  of  his  ait. 

His  fame  had  now  reached  the  French  capital,  and 
he  was  requested  by  Mary  de  Medtcis,  queen  of  Henry 
IV.  of  France,  to  ornament  the  galleries  of  the  palace 
of  the  Luxembourg.  In  these  paintings,  which  have 
been  so  much  admired,  he  has  depicted  in  allegorical 
designs  tbe  leading  events  in  the  life  of  that  princess. 
This  series  of  compositions,  crowded  with  figures,  were 
executed  in  three  years,  amid  other  numerous  occupa- 
tions They  were  all  painted  at  Antwerp,  excepting 
two  which  he  executed  at  Paris  in  1623,  when  be  came 
to  arrange  the  whole  in  the  gallery. 

During  this  visit  to  Paris,  Rubens  became  acquainted 
with  the  Dqke  of  Buckingham,  who  was  then  on  his 


way  to  Madrid  with  Prince  Charles.  Tto  dokewat  *  n 
much  struck  with  histaknUandaccxnnplishmtn^thu^ 
be  considered  him  well  qualified  to  explain  to  the  Arch- 
duke Albert  and  his  wife  Isabella,  the  causes  of  the 
misunderstanding  which  had  taken  place  between  Eng. 
land  and  Spain.  In  the  discharge  of  this  duty  Rata* 
-exhibited  such  prudence  and  tact,  that  Isabella  dis- 
patched him  as  envoy  to  the  court  of  Madrid  to  pro. 
pose  terms  of  peace.  Rubens  arrived  in  that  capitals) 
1638,  and  was  received  with  much  distinction  by  Phi. 
lip  IV.  After  performing  his  political  mission  wits 
success,  Rubens  was  called  upon  to  exercise  his  pictorial 
talents.  Philip  gave  Rubens  a  commission  for  five  pie* 
teres  for  tbe  church  of  a  convent  of  Carmelites,  waits 
bis  minister,  the  Duke  of  Olivam,  had  just  foondat 
at  Loaches,  near  Madrid.  Rubens  apeedjlw  executed 
these  elaborate  pictures  in  his  bust  sty ie.  The  ante* 
un  allegorical  representation  of  tbe  triumph  of  the  new 
law,  which  was  personified  by  religion  in  a  tauaipU 
car,  drawn  by  five  angels,  while  others  bore  tbe  eras; 
while  infidelity  and  ignorance,  under  the  form  of  akm 
tfoundin  chains,  followed  tbe  trfumplunt  equipage.  Tat 
picture  which  was  a  companion  to  this,  represents  Met 
chisedeck  offering  Abraham  bread  and  the  tenth  of 
his  spoils.  The  other  two  pictures  represent  the  fuse 
doctors  of  the  church  and  the  four  evangelists,  with  the 
usual  emblems.  The  king  likewise  engaged  Mats 
paint  eight  large  pictures  for  the  greet  saloon  of  the  , 
palace  at  Madrid.  The  subjects  of  the  picture!  sir, 
the  Rape  of  the  Sabines ;  the  battle  between  the  Bo* 
mans  and  Sabines ;  the  Bath  of  Diane,  Perseus,  sad 
Andromeda ;  tbe  Rape  of  Helen ;  She  Judgment  of 
Paris  ;  the  Triumph  of  Bacchus  j  and  June,  Miner*, 
and  Venus ;  and  they  are  justly  ranked  among  the  be* 
of  his  productions.  He  likewise  painted  the  martyr- 
dom of  St.  Andrew  for  the  church  dedicated  to  that 
apostle,  and  a  large  portrait  of  the  king  on  borsebsck 
The  king  was  so  much  gratified  with  these  display!  of 
Rubens' talent,  that  he  conferred  upon  him  the  hseoaf 
of  knighthood,  and  presented  him  with  a  golden  key  u 
a  gentleman  of  his  chamber. 

upon  his  return  to  Brussels  in  1629,  he  wasowpstuV 
ed  to  England  by  the  Infanta,  to  sound  the  dbposiuaB 
of  the  government  on  the  subject  of  peace.  As  this  tail* 
sion  was  entirely  of  a  private  nature,  Rubens  eoneet)* 
ed  the  powers  of  negotiating  with  which  be  was  h» 
trusted.     He  was  received  with  much  respect  br 
Charles,  who  engaged  him  to  adorn  tbecetfiisgoftbe 
banqueting  (reuse  of  Whitehall,  upon  which  he  painted 
the  apotheosis  of  king  James.    The  king  paid  fre- 
quent visits  to  Rubens,  when  he  waa  engaged  ia  the 
work ;  and,  on  one  of  these  occasions,  tbe  artist  svafl* 
ed  himself  of  a  proper  opportunity  of  alluding  to  tbe 
subject  of  a  peace  wish  Spain.    Having  found  that  tbe 
English  monarch  was  not  averse  to  listen  to  the  sob- 
ject,  Rubens  produced  his  credentials ;  and  some  tarn* 
bers  of  the  council  having  been  appointed  to  conduct 
the  negotiation  on  the  part  of  Bngknd,  a  petee  was 
speedily  concluded.    Rubens  was  honoured  by  Chirks 
with  the  rank  of  knighthood,  on  the  £lst  July  16% 
and  he  afterwards  returned  to  Flanders,  where  he  wis 
received  with  the  honours  so  justly  due  to  htm,  both  is 
a  diplomatist  and  an  artist.  Here  be  continued  to  enjoy 
bis  reputation,  and  to  add  to  the  number  of  hie  work*. 
He  married  his  second  wife  Helena  Ferment,  who  wis 
a  distinguished  beauty,  and  who  was  said  to  be  of  great 
use  to  him  in  the  execution  of  his  female  figures. 
When  Rubens  had  reached  the  58th  year  of  his  sge,  ins 
frame,  naturally  strung,  began  to  give  way  to  reported 
attacks  of  the  gout,  which  compelled  him  tosbtmton 
bis  larger  undertakings,  and  to  confine  himself  entirely 
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1    to  easel  pamtrog.    He  continued,  however,  to  enjoy  grammar  school  of  Dundee  5  but  the  Faculty  of  Ad-     *"*"» 

sufficient  health  to  enable  him.  to  continue  hia  prom*  locates  anxious  to  retain  him,  increased  hit  salary  to    Ru8by- 

J*  tional  labours  till  the  year  }640,  when  he  died  on  the  £30,  end  thus  induced  him  to  decline  the  offer.             ^~  ~~ 

^  30th  of  May,  in  the  63d  year  of  his  age.    Hie  remains  In  1714,  he  published  his  Rudiments  rf  the  Latin 

were  interred  with  great  pomp  in  the  church  of  St,  Tongae%  which  superseded  all  other  books  of  the  kind 

James,  at  Antwerp,  beneath  the  altar  of  a  private  cha-  m  Scotland.    It  was  taught  even  in  England,  and  still 

pel  of  hia  own,  which  he  had  ornamented  with  a  beau*  retains  its  place  in  the  Scottish  seminaries.    In  1715, 

tiful  painting.    Hie  wife  and  children  erected  a  monu-  1m  edited  Buchanani  Opera  Omnia,  in  2  vols,  folio, 

nun  t  to  hie  memory,  with  a  Latin  epitaph,  setting  forth  which  he  enrjebed  with  critical  and  explanatory  notes, 

his  virtues  and  bis  talents.    He  was  succeeded  by  hia'  a  preface,  and  a  dissertation  entitled  De  Metris  2fe« 

ion  Albert,  (born  in  1614,)  as  secretary  to  the  counsel  chanameit  LibeUus. 

in  Flanders*    This  yeiing  man,  though  be  did  not  in*  In  the  year  1715,  he  commenced  the  business  of  a 

bent  the  peculiar  talents  of  his  father,  waa  the  author  of  printer,  in  company  with  bis  brother,  who  had .  been 

several  works  on  coins  and  medals,  and  other  subjects  regularly  brought  up  to  the  profession ;  and  some  years 

of  antiquarian  research.    .  afterwards  he  was  appointed  printer  to  the  university. 

For  an  account  of  the  peculiar  style  of  Rubens,  end  In  1720,  Ruddiman  published  the  first  part  of  his 

criticisms  upon  his  principal  works,  we  must  refer  the  Grammatics  Lathee  Jnstiiutiones,  which  was  soon  foi- 

reader  to  our  article  on  Painting*  Vol.  XVI.  p.  £54.  lowed  by  his  Grammatical  Exercises j  a  work  which  is 

RUBY.    See  Minexaloot  Index.  still  used  in  teaching  Latin  in  Scotland.    The  second 

RUDBECK,  Olavb.    See  Botany,  Vol.  IV.  p.  9.  part  of  the  first  of  these  works  appeared  in  llsi. 

RUDDIMAN,  Thomas,  a  celebrated  Scottish  wru  In  1739,  he  published  SeUctus  Diplomatum  et  Numis- 
ter,  waa  born  at  Raggel,  in  the  parish  of  Boyndie,  tq  malum  Scotice  Thesaurus,  which  was  a  continuation  of 
Banffshire,  in  Oct  1674.  After  receiving  a  good  das*  Anderson >  Diphmaia  et  Numismata  Scotise. 
sicsl  education  at  the  parish  school,  young  Ruddiman  Ruddiman  anil  his  brother  became  proprietors  of  the 
was  ambitious  of  poshing  his  education  at  college.  He  Caledonian  Mercury  newspaper  in  1729,  and  it  con- 
had  heard  of  the  annual  competition  at  King's  College,  tinued  in  the  fpmily  till  1772. 

Aberdeen,  for  bursaries;  end  his  father,  from  thinking  Although  our  author  was  aealonsly  attached  to  the 

bim  too  young,  had  opposed  his  wishes ;  he  resolved,  house  of  Stewart,  yet  be  took  no  part  in  the  rebellion ; 

without  hia  knowledge,  with  only  a  guinea  in  his  poo*  and  in.  17-45  he  retired  to  the  country,  and  occupied 

feet,  which  hia  sister  had  privately  given  him,  to  set  out  himself  in  writing  Critical  Observations  on  Barman's 

for  that  literary  city.    On  his  road  to  Aberdeen  be  waa  Commentary  on  Lucan's  PkarsaUa,  which  was  soon  af- 

met  by  a  gang  of  gypaeys,  who  robbed  him  of  his  coat,  terwarda  published. 

his  stockings,  his  shoes,  and  hia  only  guinea.    Undis*  During  the  last  years  of  his  life,  Ruddiman  was  al- 

mayed  at  these  losses,  he  continued  his  journey,  and  most  constantly  engaged  in  literary  disputes ;  but  he 

presented  himself  as  a  candidate  fer  one  of  the  univer*  performed  his  part  in  these  discussions  with  prudence 

•ity  bursaries  ;  and  though  without  friends,  and  almost  and  temper,  and  he  considered  the  cause  of  truth  to  be 

without  clothes,  he  succeeded  in  gaining  the  first  prise,  too  sacred  to  be  abandoned,  merely  because  he  himself 

After  studying  five  years  at  the  university,  he  took  might  be  involved  in  controversy.  His  eyesight  having 

kit  degree  of  M.  A.  in  1694,  and  after  spending  a  short  begun  to  fail,  he  resigned  the  situation  of  librarian  to 

time  a*  tutor  to  the  eon  of  Mr.  Youn£  of  Auldbar,  he  the  Faculty  of  Advocates,  in  1752.    He  died  at  Ediit- 

was  appointed  schoolmaster  of  the  parish  of  Laurence*  burgh  on  the  19th  of  January,  1757,  in  his  63d  year, 

kirk,  a  situation  which  he  held  for  three  years.  end  was  buried  in  the  Grey-Friars  church-yard,  where 

The  celebrated  Dr.  Pitcairne  happening  to  arrive  at  no  monument  records  his  talents  and  his  virtues. 

Laurencekirk,  he  was  detained  there  the  whole  day  by  RUFUS,  Ephesius.     See  Anatomy,  Vol.  I.  p.  735. 

a  violent  storm,  and  inquiring  at  the  landlady  if  there  RUGBY,  anciently  Eoeheberie,  a  town  of  England 

was  any  agreeable  person  in  the  village  who  would  in  Warwickshire,  has  an  elevated  situation  on  the  south 

take  part  of  hia  dinner,  she  recommended  Mr.  Ruddi*  aide  of  the  Avon,  and  about  a  mile  from  the  place 

man  as  both  learned  and  social.    The  learned  doctor  where  it  receives  the  rivers  Swift  and  Dove.  The  town 

was  so  much  pleased  with  the  infoi  motion  and  mao>-  ia  neat,  and  the  streets,  which  are  irregular  and  badly 

&era  of  bis  guest,  that  he  invited  him  to  Edinburgh,  paved,  are  disposed  in  the  form  of  a  triangle.     Many 

and  promised  him  his  friendship  and  patronage.  of  the  houses  are  of  wood.    The  church  is  a  commodi- 

Ioduced  by  this  invitation,  Ruddiman  went  to  Edin?  ous  structure,  handsomely  fitted  up  with  an  organ. 

burgh  in  1700;  and  two  years  afterwards  he  waa  ap-  This  town  has  been  long  celebrated  for  its  grammar 

pointed  assistant  librarian  to  the  Faculty  ef  Advocates,  school,  founded  by  Laurence  Sherrif,  Esq.  in  Queen 

with  a  salary  of  £8,  6s.  3d.    Although  he  had  some  Elizabeth's  reign.    It  is  managed  by  twelve  trustees 

employment  as  a  teacher,  and  was  engaged  by  book-  from  the  nobility  and  gentry  of  the  county.    The  pro- 

sellers  to  assist  in  different  literary  undertakings,  yet  perty  of  the  school  is  at  present  worth  above  £2000. 

his  income  was  so  small  that  he  commenced  the  busi*  it  sends  fourteen  exhibitioners,  with  annuities  of  £40 

nasi  of  an  auctioneer  in  1707.  He  atil),  however,  con*  each,  to  the  universities.     Vacancies  are  filled   up 

tinued  his  literary  labours ;  and  in  the  same  year  he  at  the .  annual  examinations,  which  are  attended  by 

published  an  edition  of  Voiuseni  de  Animi  TravquiUitale  a  member  from  both  universities,  appointed  by  the 

bialogus,  with  a  life  of  the  author.    In  1709,  he  pub-  vice-chancellor.    The  scholars  amount  to  330,  50  of 

lished  Johnstoni  Cantici  Solomonis  Parapkra»is  Portico,  whom  are  on  the  foundation,     A  handsome  and  coin* 

and  also  Johnstoni  Cantiea,  with  notes ;  a  work  which  modious  building  has  been  erected  for  the  school  since 

be  inscribed  in  verse  to  his  patron  Dr.  Pitcairne.     Hia  1808.     It  is  of  white  bricjc,  while  the  angles,  cornices, 

next  literary  work  was  a  new  edition  of  Bishop  Gawin  and  the  dressings  of  the  windows  and  doors,  are  of  stone. 

Douglas's  Translation  of  the  JEneid,  for  which  he  wrote  Sixty  of  the  boys  are  lodged  in  this  building,  and  the 

the  glossary,  and  probably  the  forty-two  general  ruka  relit  are  accommodated  at  the  house  of  the  assistant 

for  enabling  the  reader  to  understand  the  language.  master/ or  at  boarding-houses  in  the  town.    The  prin* 

Ruddiman  was  now  invited  to  the  rectorship  of  the  cipal  front  is  220  feet  "long,  with  a  tower  gateway  in 
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Scresort  is  its  only  harbour.  It  is  subject  to  perpttml  Bd 
storms  of  wind  and  rain.  Egg  Is  -six  miles  long  and  <* 
four  .broad.  It  is  divided  into  two  eminences  by  a  Til-  I 
leyt  the  one  rising  to  high  basaltic  cliffs,  and  the  other  j*l 
into  the  Scuir  of  Egg,  1500  feet  high.  Muck  is  a  green  \Jj 
island  three  miles  long.     The  population  is  about  600^ 

RUM  FORD,  Count.,  See  Thomson,  Benjamix 
-  RUPERT,  Prince.  See  Britain,  Vol  IV.  p.  584. 

RUPERT'S  Drops.    See  Annkalino  and  Gust, 


its  centre  leading  to  the  principal  court,  which  is  a  fine 
area  90  feet  long  and  75  wide,  with  a  plain  cloister  on 
three  sides.  On  the  south  side  of  the  court  are  the  din* 
ing  hall  for  the  boys  in  the  head  master's  house,  and 
three  schools  for  different  classes  ;  the  great  school  oc- 
cupies the  west  side,  and  the  schools  for  French  and 
writing  the  north.  The  house  of  the  head  master  is  at 
the  east  end  of  the  south  front ;  and  there  is  between 
it  and  the  schools  a  range  of  buildings  divided  into 

small  apartments  for  the  boys.    The  town  contains  Vol.  X.  p.  319. 

about  278  houses,  and  4490  inhabitants.  >  .  RUSH,  Ben jamin,  a  celebrated  American 

-    RUG  EN,  an  island  in  the  Baltic,  belonging  toRus-  was  born  near  Bristol  in  Pennsylvania,  on  the  5th  Jan. 

sia.     It  is  situated  opposite  to  Stralsund,  on  the  coast  1745.    After  receiving  the  elements  of  a  classical  edo- 

of  Pomerania,  from  which  it  is  divided  by  a  channel  cation  he  went  to  the  college  of  Princeton,  where  be 

about  a  mile  broad.    It  is  about  thirty  miles  long,  and.  took  his  degree  of  B.  A.  in  176*0.    He  began  the  study 

from  twenty-five  to  thirty  broad,  and  contains  about  of  physic  under  Dr.  Redman,  of  Philadelphia,  and  took 

360  square  miles.   It  is  so  much  penetrated  by  the  sea,  his  degree  at  Edinburgh  in  176*8,  having  written  a 

that  it  resembles  a  number  of  peninsulas  joined  toge-  thesis  De  concocdone  dborum  in  ventricula. 
ther.  The  two.  principal  divisions  of  the  island  are  Jas«       About  the  period  of  Dr.  Rush's  return  to.  PhfladrU 

mund  and  Wittow.   The  coast,  which*  consists  in  many  pbia,  an  attempt  was  made  to  organize  a  medical  school 

places  of  chalk  cliffs  with  petrifactions,  is  much  higher,  in  that  city,  and  upon  his  arrival  in  1769,  he  wss  ap- 

and  more  precipitous  than  that  of  Pomerania.    The  pointed  professor  of  chemistry.     Dr.  Rush  wss  soon 

soil,  which  is  very  fertile,  produces  all  kinds  of  grain,  after  elected  a  member  of  the  American  Philosophical 

several  thousands  of  lasts  being  shipped  annually  for  Society  ;  and  in  the  1st  vol.  of  their  Transactions,  print 


Stralsund.  Large  herds  of.  cattle  are  bred  and  export- 
ed ;  but  it  is  supplied  with  fuel  from  Pomerania.  Ru- 
gen  does  not  contain  any  good  harbour.  The  language 
of  the  island  is  German.  It  was  long  subject  to  Swe- 
den ;  but  along  with  the  rest  of  Pomerania  it  wss  add- 
ed to  Prussia  in  1814.  Bergen  is  the  capital  of  the 
island.  See  Berqjen,  Vol.  III.. p.  463. 
RULE  OF  THREE,  or  the  Golden  Rule,  the  name 


ed  in  1770,  he  published  his  Account  of  ike  Effect*  of 
the  Stramonium,  or  Thorn  Apple.  In  1776,  be  wai 
chosen  member  of  Congress  for  Pennsylvania ;  and  oa 
the  4th  July,  .with  eight  other  delegates  jof  the  state,  b* 
signed  the  instrument  of  independence.  In  1777,  be 
was  appointed  surgeon-general  of  the  military  hospital 
in  the  middle  department,  and  in.  the  same  year  phy- 
sician general  of  that  hospital.  This  situation,  howew, 
he  resigned  in  July  following;  and.  though  he  for  sons 


of  a  rule  in  arithmetic,  the  object  of  which  is  to  find  a  _  _ 

fourth  proportional  to  three  given  numbers.    As  the  timeafter  took  a  part  in  the  politics  of  the  state  in  which 

theory  of  the  rule  has  already  been  explained  in  our  he  resided,  yet  he  resolved  to  quit  that  scene  of  cos* 

article  Geometry,  Vol.  X.  p.  210 — 214,  we  have  only  tending  passions,  and  to  devote  himself  to  the  peaceful 

to  give  it  in  its  practical  form.  pursuits  of  his  profession.    To  this  resolution  he  finsly 

Rule.  Set  down  on  the  right  hand  the  one  of  the  adhered,  and  the  rest  of  his  life  was  passed  ia  the  most 

three  given  terms  which  is  of  the  same  kind  or  name  zealous  discbargcof  his  professional  duties,  sad  in  the 

as  the  answer  required ;  and  from  the  nature  of  the  study  of  medical  science,  which  at  that  time  wss  ins 


question,  consider  whether  the  answer  will  be  greater 
or  less  than  this  term.    If  the  answer  is  to  be  greater, 

J  dace  the  lesser  of  the  two  .remaining  terms  on  the 
eft,  and  the  other  in  the  middle ;  but  if  it  is  to  be  less, 
place  the  greater  of  the  two  other  terms  on  the  left, 
and  the  other  in  the  middle.  When  this  is  done,  mul* 
ttply  the  second  and  third  terms  together,  and  divide  the 
product  by  the  jir st  term,  and  the  quotient  will  be  the 
answer  required.  This  rule  is  equally  applicable  to 
integral,  fractional,  and  decimal  numbers. 

RUM  is  the  name  of  an  ardent  spirit  distilled  from 
the  sugsr  cane.  The  ingredients  which  are  employed, 
are  the  lees  or  feculencies  of  former  distillations  fifty 
gallons ;  molasses  or  treacle  drained  from  the  sugar  six 
gallons ;  scummsge  of  the  hot  cane,  juice  from  the  boil- 
ing-house, (or  sometimes  raw  cane  liquor,)  36  gallons, 
equal  to  other  six  gallons  of  molasses ;  and  water  8  gal* 
Ions,  making  in  all  100  gallons.  When  the  above  wash 
is  fermented  in  the  common  method  to  a  proper  degree 
of  acidity,  it  is  distilled  in  the  common  way ;  and  about 
1200  gallons  of  this  mixture  or  wash  produces  about 
113  of  rum.  For  a  full  accqunt  of  the  process,  see 
Edwards's  History  of  the  West  Indies,  vol.  ii. 


very  low  condition  in  America. 

When  the  medical  colleges  of  Philadelphia  ware  is* 
corporated  into  the  university  of  Pennsylvania  in  1791. 
Dr.  Rush  was  appointed  professor  of  the  institutes  of 
medicine  and  clinical  practice.  Two  years  afterwards, 
when  the  yellow  fever  was  so  fatal  throughout  the  Unit- 
ed States,  Dr.  Rush  devoted  his  whole  mind  to  the  is* 
vestigation  of  the  disease,  and  published  in  179*»  "ions 
vol.  8  vo.  his  History  of  the  Yellow  Fever,  which  wss  cele- 
brated for  its  minute  and  correct  account  of  the  disss* 

Having  published  many  papers  in  various  works.  Dr. 
Rush  collected  them  in  1788,  under  the  title  of  Medial 
Inquiries  and  Observations,  of  which  the  fifth  voles* 
appeared  in  1798.  The  last  work  of  any  important? 
which  Dr.  Rush  published,  was  Ou  the  Diseases  o/tsf 
Mind,  which  appeared  in  one  volume  8vo.  in  1812. 

Dr.  Rush  had  been  threatened  with  consumption  do* 
ring  the  greater  part  of  his  life ;  but  lie  had  warded  off 
its  attacks  with  great  skill.  On  the  l£th  April  he  «* 
seized  with  a  slight  affection  of  hia  lungs*  His  disease, 
however,  assumed  a  typhus  character,  and,  after  an  ill* 
ness  of  five  days,  he  died  011  the  ljtn  April  181%  m 
the  69th  year  of  his  age. 

Dr.  Rush  was  the  author  of  a  great  many  panpbJta 


RUM,  Egg,  and  Muck,  the  name  of  three  of'  the 

Western  Islands  of  Scotland,  in  Argyllshire,  situated  to  and  essays,  the  most  important  of  which  have  been  p* 

the  west  of  the  isle  of  Sky.     Rum  is  about  nine  miles  served  in  his  Medical  Inquiries  and  Observalims*   &* 

long,  from  six  to  eight  broad,  and  has  a  superficies  of  the  American  Medical  Philadelphia  Register,  by  Dr. 

2£,260  acres.    It  consists  of  a  heap  of  mountains  of  the  Hosack  and  Dr.  Francis ;  Chalmers's  Bi(%rapkK*l  D** 

same  height,  the  highest  being  about  2500  feet.  Loch  iionaryx  vol.  axv.;  andRees's  Cudof&ti*. 
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RUSSIA. 

obhibal  91STOST.  became  sole  ruler  of  the  conquered  territories,  reigned    Rani*. 

.  over  them  seyenteen  years  in   tranquillity,  and  be-  *vvv 
^  Ik  treating  of  the  history  of  Russia  some  authors  have  came  the  primogenitor  of  a  long  line  of  descendants, 
~f  adopted  regular  plana*      The  learned    and   famous  who  swayed  the  sceptre  for  several  centuries.    Rurik  Rurik. 
Schketzer  divided  Russian  history  into  five  great  pe-  assumed  the  title  of  Velikii  Kniaz,  or  Great  Duke. 
riods.    He  was  of  opinion,  1st,  That  Russia,  from  the  His  territories  were  of  considerable  magnitude,  and  to 
year  863  till  the  time  of  Sviatopolk,  ought  to  be  named  them  he  recalled  his  countrymen  the  Varagians. 
commencing  (nascens) :   2d,  From  the  time  of  Yaraalaf       At  his  death,  his  only  son  Igor,'  was  a  minor ;  and  Igor. 
till  the  Jdopoies,  divided  (divisa) :  3d,  From  the  time  Oleg,  a  kinsman  of  the  deceased  sovereign,  took  upon  882* 
of  Batii  till  Ivan  Hi.  cpprtssed  (oppressa) :  4th,  From  himself  the  administration  of  affairs.    Endowed  with  a 
J  van  HI.  till  the  time  of  Peter  the  Great,  victorious  martial  spirit,  and  ambitious  of  military  fame,  or  of 
(victrix):  5tb,  From  Peter  the  Great  till  Catharine  the  conquest,  he  .collected  a  numerous  army,  marched  to 
2d,  flourishing.    Rut  Kararosin  thinks  this  division  is  the  south,  and. after  reducing  several  towns,  reached 
rather  ingenious  than  well  founded,  because,  1st,  The  Kief,  which  he  got  possession  of,  after  treacherously 
ape  of  Vladimir  was  already  an  age  of  power  and  fame,  and  barbarously  murdering  Oskhold,  and  Dir,  the  two 
and  not  of  birth :  3d,  The  kingdom  was  also  formed  chieftains  of  the  Kievians.    Kief  then  became  the 
before  the  year  1015 :  3d,  If,  according  to  her  internal  capital  of  Russia.    In  886  Oleg  defeated  the  Drevlians,  886. 
situation,  and  her  external  operations,  it  be  necea-  the  Severyani,  and  the  Raditmitchei.  In  900  the  ambi- 
sary  to  mark  periods,  can  we  associate  the  time  of  tious  Oleg  next  projected  and  successfully  executed  an 
the   great    Duke    Dmitrii    Alexandrovitch    and    of  expedition  to  Constantinople.    With  80,000  troops,  on 
Dmitrii  Donskoi  ?  passive  slavery,  with  victory  and  board  of  2000  vessels,  he  sailed,  by  the  Dneper,  to  the 
fame  i  4th,  The  time  of  the  usurpers  is  more  charao-  Black  Sea,  and  from  thence  to  that  capital,  and  triumph- 
terised  by  misfortune  than  by  victory.    The  same  au-  ed  over  Leo,  who  then  swayed  the  sceptre  of  the  Gre- 
thor  is  likewise  of  opinion  that  it  would  be  much  bet-  cian  empire.    He  returned  loaded  with  immense  booty, 
ter,  and  mare  just,  to  divide  Russian  history  into,  and  so  astonished  the  people  that  they  imagined  htm  en- 
1st,  ancient,  from  Rurik  to  I  van  the  III.;  2d,  mid*  dowed  with  supernatural  powers.    During  the  thirty- 
dle,  from  Ivan  III.  to  Peter  the  Great;   and,  3d,  three  years  which   Oleg   maintained  the  sovereign 
modern,  from  Peter  the  Great  to  Alexander  I.     The  power,  it  appears  that  his  administration  was  well  re- 
tyttem  of  appanage  was  the  character  of  the  first  epoch ;  gulated.     He  is  said  to  have  built  many  towns, 
monarchy  of  the  second;  and  the  change  of  civil  cus-        On  the  death  of  his  guardian,  in  918,  Igor  took  pos-  913. 
toms  of  the  third.    In  our  sketch  of  the  history  of  Rus-  session  of  the  throne  at  the  age  of  forty.    Endowed  91$. 
sia,  we  do  not  deem  it  necessary  to  adopt  any  divisions,  .with  the  same  warlike  spirit  as  Oleg,  after  having 
jjv      The  origin  of  the  Russian  empire  is  involved  in  great  quieted  different  rebellions,  and  vanquished  the  Drev- 
'  obscurity.*  A  herd  of  the  Slavi,  Slavonians,  or  as  they  hans,  the  Uglitchis,  and  the  Petchenegues,  Igor  plan- 
are  oftener  called,  Slavonians,  who  had  advanced  from  ned  a  second  expedition  against  Constantinople,  and, 
the  banks  of  the  Danube,  and  were*  wandering  upon  according  to  the  Russian  annals,  which  are  no  doubt 
those  of  the  Dutper,  are  supposed  to  have  fixed  them-  extravagant,  equipped  an  army  of  400,000  warriors, 
selves  about  the  5th  century, Jn  the  region  now  occu-  In  the  year  941,  he  set  sail  with  this  great  army  for  941, 
pied  by  the  government  of  Ki6f,  and  to  have  built  their  Constantinople  without  having  made  any  declaration 
capital,  which  is  still  known  by  the  same  name.     It  is  of  war,  and  without  any  ostensible  motive  for  infringe 
also  conjectured  that  another  tribe  of  the  Slavi  fixed  ing  the  treaty  of  peace  which  had  been  entered  into  by 
themselves  on  the  Volchof,  and  founded  the  well-known  Oleg  and  Leo.    For  this  conduct  he  was  severely 
city  of  Novgorod.    Of  neither  tribe  do  we  possess  any  punished.    He  was  met  by  the  Grecian  forces,  under 
regular  accounts  till  about  the  middle  of  the  9th  cen-  able  generals;  attacked  both  on  land  and  in  his  ships; 
tury.    According  to  the  Russian  historians  the  Slavi  and  completely  defeated.    Scarcely  a  third  of  the  army 
were  completely  subjected  about  the  year  &60,  by  the  returned  with  him  to  his  own  country.    Nothwlth-  944. 
Varages,  or  Varaaians,  a  piratical  nation  who  dwelt  standing  his  bad  fortune,  with  an  undaunted  spirit,  and 
upon  the  coasts  oft  the  Baltic,  under  their  leader,  Ru-  with  new  forces,  he  set  put  a  second  time  for  Greece ; 
rik,  who  established  the  seat  of  his  government,  near  Jbut  before  he  had  advanced  beyond  the  Tauridan 
the  Volchof,  at  a  place  called  Old  Ladoga,  and  who,  Chersonnesus,  he  was  met  by  deputies  from  the  Empe- 
with  two  other  chiefs,  governed  the  conquered  pro-  ror  Romanus,  who  offered  to  pay  the  same  tribute  to 
vinces.     From  this  period  may  be  dated  the  com-  him  as  to  his  predecessor.    Igor  then  retired  with  his  94$. 
mencement  of  the  Russian  monarchy.  army,  and  was  afterwards  put  to.  death  by  the  Dfev- 
In  the  year  865,  the  Slavi  flew  to  arms,  and  made  Jians,  against  whom  he  waged  war,  because  they  had 
a  brave  but  vain  attempt  to  regain  their  independence,  refused  to  pay  an  augmentation  of  yearly  tribute. 
Emboldened  by  success,  Rurik  extended  his  territories,  Igor  left  one  son  by  his  spouse  Olga,  a  princess  of  a 
and  fixed  the  seat  of  his  government  at  Novgorod,  bold  and  daring  spirit    As  Sviatoslaf  was  very  young,  Sriatodaf. 
*hich  was  already,  a,  large  city.     Soon  afterwards,  by  Olga  assumed  the  reins  of  Government,  and  in  revenge     , 
the  death  of  his  copartners  in  the  goverment*  Rurik  lor  the  death  of  Igor,  took  possession  of  the  capital 

*  The  learned  and  venerable  Roman  Orthotic  metropolitan  Settrencnits  de  Bohnjs,  author  0/  an  elaborate  work*  «  Rcckcrthcs  w 
fafeaw  de*.Skve»fn  &c.  conakiera  the  Russians  as  of  Moorish  ongin,.«B4  of  the  same  tribe  with  the  Pdasai. 
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(Ikorest,  or  Koristen),  of  the  Drevlians,  and  committed 
the  most  barbarous  outrages  and  cruelties  upon  the 
people.  But  in  the  opinion  of  her  panegyrists,  Olga 
attempted  to  introduce  the  Christian  religion  into  the 
Russian  territories.  She  undertook  a  journey  to  Con- 
stantinople, about  the  middle  of  the  tenth  century, 
when  she  was  baptized,  the  Emperor  Constantine  Por- 
phyrogenitus  himself  having  conducted  her  to  the  bap- 
tismal font ;  and  in  the  character  of  her  sponsor,  having 
given  her  the  name  of  Helen.  After  she  bad  ceased  to 
rule,  she  persuaded  her  son  to  embrace  the  Christian 
religion,  but  he  disregarded  her  solicitations.  Never- 
theless, a  few  proselytes  were  made  among  the  people. 
Olga  appears  to  have  been  a  woman  of  considerable 
talents,  and  to  have  infused  useful  instruction  into  her 
sex.  She  has  long  occupied  a  distinguished  place  among 
the  Russian  saints. 

Sviatoslaf,  who  bad  been  in  possession  of  the  go- 
vernment long  before  his  mother's  death,  was  quite  a 
military  character.  He  passed  his  life  in  the  camp, 
inured  himself  to  every  kind  of  privation  and  hardship, 
and  in  fact  denied  himself  every  accommodation  ex- 
cept what  he  could  enjoy  in  common  with  his  soldiers. 
By  this  conduct,  he  ingratiated  himself  with  his  troops, 
and  then  carried  them  against  the.  Khosars,  whom  he 
completely  defeated.  The  emperor  Nicephorus  Phocas, 
being  harassed  by  the  Ungrians,  who  were  assisted  by 
his  treacherous  allies  the  Bulgarians,  applied  to  Sviatoslaf 
for  assistance.  A  treaty  having  been  entered  into, 
Sviatoslaf  advanced  with  a  numerous  army,  and  made 
himself  master  of  most  of  the  Bulgarian  towns  along 
the  Danube.  He  was  obliged,  however,  to  retrace  his 
steps,  in  consequence  of  the  invasion  of  his  territories 
by  the  Petchenegues,  whom  he  afterwards  completely 
defeated.  He  now  resumed  a  former  design  of  esta- 
blishing himself  upon  the  banks  of  the  Danube,  and 
divided  his  hereditary  dominions  among  his  children. 
He  gave  Kief  to  Yaropolk,  the  territory  of  the  Drev- 
lians to  Oleg,  and  the  government  of  Novgorod  to  Vla- 
dimir ;  a  natural  son  born  to  him  by  one  of  the  at- . 
tendants  of  Olga.  After  a  defeat,  he  was  ultimately 
successful  over  the  Bulgarians,  but  he  was  overcome 
by  a  Grecian  army,  which  was  sent  against  him  in 
consequence  of  his  having  acted  like  a  master,  and  not 
like  an  ally.  Subsequently  he  suffered  another  defeat 
from  the  Petchenegues,  and  was  killed.  Yaropolk  van- 
quished his  brother  Oleg,  and  afterwards  he  himself 
Vladimir,  was  slain,  when  Vladimir,  prince  of  northern  Russia, 
acquired  the  undivided  possession  of  all  his  father's 
territories,  which  he  widely  extended,  and  became  one 
of  the  most  distinguished  monarchs  of  the  age.  He 
carried  on  a  successful  war  with  Poland.  By  his  vic- 
tories, he  extended  and  enriched  his  empire,  and  esta- 
blished the  Christian  religion,  which  had  hitherto  made 
little  progress  in  his  dominions.  He  himself  was  bap- 
tized by  the  name  of  Basilius,  and  was  married  to  the 
sister  (or  the  niece)  of  the  Grecian  emperors  Basilius 
and  Constantine.  If  we  can  credit  history,  after  his 
conversion  he  became  quite  another  man,  and  led  an 
exemplary  life  of  virtue  and  religion.  The  establish- 
ment of  Christianity,  and  with  it  of  arts  and  sciences, 
commerce,  and  schools,  forms  the  most  memorable 
event  in  the  life  of  Vladimir,  (and  one  of  the  most  im- 
portant in  the  history  of  Russia,)  who,  considering  the 
time  in  which  he  lived,  has  with  considerable  justice 
been  called  Vladimir  the  Great.  In  his  old  age,  he 
inarched  against  a  rebellious  son,  on  whom  he  had  be- 
stowed the  government  of  Novg6rod ;  but  he  died  of 
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grief  upon  the  road  after  a  long  mud  glorious  reign  of  U 
thirty-fit  e  years.  *-n 

Before  hi*  death,  Vladimir  had  divided  his  exttusm  dm 
dominions  among  his  twelve  sons,  whom  .he  had  hadfev 
by  four  wives,  reserving  to  himself  and  his  immediate  *"■ 
heir  the  grand  principality  of  Kief.    The  consequences   K 
of  this  ill-judged  distribution  were  dreadful.   Disunion, 
contention,  and  almost  perpetual  warfare  existed  among 
his  descendants.   Sviatopolk  ordered  his  brother  Boris, 
who  had  a  right  to  the  throne,  to  be  assassinated  in 
1015,  as  also  his  cousins  Gleb  and  Sviatoslaf.  I u- 1016, 
being  deprived  of  the  throne  by  Yaroslaf,  be  had 
recourse  to  Boleslaus,   king  of  *  Poland,  and  his  fc- 
ther-in-law  for  assistance.     He  ravaged  Kief  and  iu 
neighbourhood  in  the  year  1018,  and  reascended  the  io: 
throne.    But  soon  afterwards  he  was  obliged  toflj, 
when  Yaroslaf  again  took  his  place.     In  10*6,  the 
principality  of  Tmutarakan  (ancient  Phanagoria,  tod 
now  Tam£n)  was  joined  to  Russia.     Different  wm 
were  maintained  with  the  Greeks.    Yaroslaf  formed 
the  first  code  of  laws  in  his  country,  known  under  the 
appellation  of  "  Russian  Code/9    In  the  year  1057,  he 
ordered  liar  in  to  be  consecrated  metropolitan  of  Kief, 
without  the  consent  of  the  patriarch  of  Constantinople  \ 
and  in  1055,  the  Greek  church  separated  itself  from  the 
Roman  Catholic  church.     In  1054-  YaroalaX  joined  to*  r«d 
gether  the  two  most;  powerful  principalities,  those  of  M 
Rtef  and  Novgorod,  and  soon  afterwards  he  died,  as  ii 
supposed,  after  a  reign  of  thirty-five  years.    Like  his 
father,  he  also  divided  his  territories  among  his  fife 
sons,  and  the  6ame  consequences  followed.    Isyailaf, 
his  eldest  son,  and  great  duke  of  Kief,  was  once  ex*     ! 
pelled  from  his  dominions,  but  received  them  again, 
and  reigned  till  the  year  1078.     From  the  death  of  \i 
Yaroslaf  to  the  beginning  of  the  thirteenth  century,  the  w 
history  of  Russia  comprises  little  else  than  a  series  of 
intestine  commotions  and  petty  warfares  with  the  neigh- 
bouring states.    The  system  of  dismemberment  of  the 
dominions  was  imprudently  continued  by  the  princes 
at  their  death,  and  was  attended  with  the  same  melan- 
choly results.     During  this  period,  there  were  not 
fewer  than  seventeen  independent  principalities,  which 
were  afterwards  reduced  to  seven,  vis.  those  of  Kief, 
Novgorod,  Smolensk,  Vladimir,  Tver,  Galitch,  sod 
Moscow.    Of  these  Kief  and  Novg6rod  long  continued 
to  be  the  most  powerful,  though  they  could  not  always 
maintain  their  superiority  over  the  other  principalities. 
Vladimir  also  became  a  graud  principality  and  as  power* 
ful  as  Kief  and  Novgorod.    The  names  of  the  variooi 
princes  who  were  in  power  during  the  above  period,     ' 
especially  as  there  were  one,  two,  and  three  of  the  suae 
name,  make  a  long  catalogue.      Among  them  occur 
Isyaslaf,  Vseslaf,  Vsevolode.  Sviatopolk,  Vladimir,  sir- 
named  Monomach,  Mstislaf,  Igor,  Georgii,  Rostblaf, 
Andrei  Bogholyubskii,  who  made  Vladimir  his  capital, 
Michail,  Constantine,  &c. 

The  Poles  and  the  Hungarians  took  advantage  of  I*j 
the  intestine  broils  that  attended  the  dismemberment  J*  N 
of  the  Russian  monarchy,  and  made  several  successful  £j 
inroads.     The  Tartars  likewise  made  different  irrup*  T-ai 
tions  into  Russia,  and  at  length,  under  the  Khan  Batii 
completely  overran  it,  and  made  themselves  masten  of 
Kief  and  Novg6rod.    Although  the  khan  did  not  him* 
self  assume  the  nominal  dignity,  he  may  be  said  to 
have  been  sovereign,  as  he  placed  on  the  throne  any  of 
the  native  princes  whom  he  pleased.    Among  a  •ac- 
cession of  these,  Alexander  Yaroslavitcb,  prince  of 
Novgdrod  was  by  far  the  most  < ustinguished    He  was 
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t    installed  Grist  Duke  of  Russia  by  the  Tartar  Khan  in 

*  1252,  and  continued  to  reign  till  1264.  A  victory 
which  he  had  gained  oyer  the  JLivottlans  and  the  Swedes 
in  1340,  on  the  banks  of  the  river  Neva,  procured  hhn 
the  honourable  sirname  of  Nevskii.  He  is  one  of  the 
tutelary  saints  of  the  Rosso-Greek  church,  and  his 
memory  is  held  at  this  day  in  the  greatest  veneration. 
After  him  followed  a  number  of  other  princes,  aa  Ya- 
roslaf  III.  Vassilii  I.  Dmitrii  II.  Andrei  HI.  Daniel, 
Georgii,  Dmitrii,  Alexander  II.  &c  &c  whose  times, 
like  the  past,  had  been  disturbed  by  internal  commo- 
tions, and  trifling  warfares. 

I.  In  IS28,  Ivan  Danilovitch,  sirnamed  Kalita,  received 
l*    the  principalities  of  Vladimir  and  Moscow  from  the 

Tartar  Khan,  and  Moscow  was  then  declared  to  be  the 
capita)  of  all  Russia.  This  city  had  been  founded  in 
1 147,  but  was  greatly  improved,  especially  the  Kremle 
by  Ivan,  who  also  established  the  dignity  of  metropoli- 
tan, and  founded  the  cathedrals  of  the  Assumption,  of 
St  Michael,  and  of  the  Transfiguration  in  this  city. 
IL  He  was  succeeded  in  1353  by  Ivan  II.  whose  reign 

*  which  had  been  very  tranquil,  terminated  with  his 
death,  by  the  plague,  in  1358.  An  intrigue  of  ten 
years  followed,  and  was  accompanied  with  its  common 
evils.  About  the  year  1362  Dmitrii  obtained  the  great 
principality  from  Hildir,  Khan  of  the  Tartars.  After 
a  reign  of  about  two  years  he  was  deposed,  and  it  was 
given  to  the  true  heir  Dmitrii  Donskoi. 

Dmitrii  Donskoi  was  sons  of  Ivan  II.  His  reign 
'*  lasted  twenty-six  years  with  fame  and  glory.  He  is 
not  reckoned  to  have  had  great  talents,  but  many  vir- 
tues, and  to  have  been  beloved  of  his  subjects.  He 
became  so  powerful  as  to  have  received' the  homage  of 
almost  all  the  Russian  princes.  Proud  of  the  increase 
of  his  own  power,  and  despising  the  weakness  of  his 
rivals,  he  refused  to  pay  tribute  to  the  Tartars.  War 
I  was  the  consequence  between  him  and  Mamai,  the 
khan.  A  dreadful  battle  was  fought  on  the  Don,  in 
which  Dmitrii,  after  various  success,  was  ultimately 
successful,  and  hence  received  the  sirname  Donskoi, 
He  bad  the  misfortune,  however,  to  see  Moscow  taken 
and  burned  by  the  Tartars  under  Tachtamish,  in  the 
year  1382,  when  most  of  the  inhabitants  perished  bv 
fire,  water,  or  the  sword,  and  the  rest  were  made  pri- 
soners.   He  died  in  1389,  and  was  succeeded  by  his 

II.  son  Vassilii  (II.)  During  his  reign  the  Tartars  made 
*•  another  incursion  into  Russia,  under  the  famous  Ti- 
mor, or  Tamerlane,  who,  after  having  subdued  all  the 
neighbouring  Tartar  hordes,  extended  his  conquests 
to  the  Russian  territories,  took  Moscow  by  assault,  and 
carried  off  immense  plunder.  During  this  sovereign's 
reign  Russia  three  times  experienced  the  horrors  of 
the  plague,  and  oftener  than  once  was  exposed  to  fa- 
mine.    Vassilii  died  in  1425,  and  was  succeeded  by 

III.  his  son  Vassilii  III.  sirnamed  the  Blind,  who  twice 

*  lost  his  throne,  was  re-established  upon  it,  and  died 
tfter  a  reign  of  thirty-seven  years.  • 

11.  The  latter  end  of  the  fifteenth  century  forms  a  splen* 
L  did  epoch  in  the  history  of  Russia.  From  1402  to 
1505  reigned  the  famous  prince  Ivan  Vassilievitch, 
who,  in  a  second  marriage,  espoused  Sophia,  daughter 
of  Thomas  Paleologus.  At  her  instigation  he  shook  off 
the  Tartar  yoke,  attacked  their  territories,  and  made 
himself  master  of  Kazan,  where  he  was  solemnly 
crowned.  This  last  event  took  place  about  the  year 
H70,  and  led  to  a  complete  emancipation  from  the 
dominion  of  the  Tartars.  He  extended  his  territories 
immensely,  and  subjected  Novgorod  alter  a  seven  years 
»iege,  and  there  obtained  immense  treasures.    In  his 


reign,  the  knowledge  of  gun-powder,  and  the  art  of  Rawia. 
casting  cannon  were  introduced  into  Russia  by  Aris-  *^-m— * 
totle  of  Bologna,  who,  along  with  other  foreigners,  was 
employed  to  recoin  the  Russian  money.  Aristotle, 
Solarius,  and  others,  at  a  vast  expence,  enclosed  the 
Kremles  of  Moscow  and  Novgorod  with  thick  walls, 
for  the  sske  of  greater  security.  After  a  reign  of  forty. 
three  years,  Ivan  was  murdered  or  died,  in  the  60th 
year  of  his  age. 

In  the  year  1505,  his  son  Vassilii  IV.  sirnamed  the  Vassilii  IV. 
Courageous,  ascended  his  father's  throne.  The  Tar.  L505. 
tars  not  only  revolted,  but  with  a  mighty  force  entered 
Russia,  and  carried  their  arms  even  to  the  gates  of 
Moscow,  and  forced  the  sovereign  to  make  presents, 
and  give  a  promise  of  renewed  allegiance.  Soon  after* 
wards,  however,  Vassilii  recovered  Kazan,  as  well  as 
Pskof,  a  town  which  possessed  considerable  commerce 
and  wealth.  Under  his  reign  all  the  principalities  of 
Russia  were  united,  and  they  have  ever  since  remained 
under  the  dominion  of  one  sovereign.  After  a  reign 
of  twenty-eight  years  Vassilii  died,  and  was  succeeded 
by  his  son  Ivan  ( IV.)  Vassilievitch,  who  was  afterwards  Iv&u  IV. 
sirnamed  the  Terriblef  and  by  foreigners,  the  Tyrant. 
As  he  was  only  three  years  old,  the  queen-mother  was 
appointed  regent  during  hjs  minority,  an  office  for 
which  she  did  not  possess  the  requisite  talents.  She 
died  in  1538,  and  afterwards  when  Ivan  had  attained 
his  seventeenth  year,  he  assumed  the  reins  of  govern* 
ment,  secured  the  domestic  tranquillity  of  his  domi- 
nions, made  himself  master  of  the  kingdoms  of  Kazan 
and  Astrachan,  and  liberated  for  ever  his  country  from 
the  thraldom  of  the  Tartars.  In  the  year  1750,  the 
inhabitants  of  Novgorod  were  suspected  of  having 
formed  a  conspiracy  for  surrendering  the  city  and  the 
surrounding  territory  into  the  hands  of  the  king  of 
Poland,  and  they  dearly  felt  the  effects  of  Ivan's  ven- 
geance;  25,000  of  those  who  were  implicated  in  the 
plot,  having  suffered  by  the  hands  of  the  executioner. 
With  justice,  therefore,  this  monarch  was  named  the 
Terrible  or  die  Tyrant.  He  was  at  great  pains,  how- 
ever, to  adopt  measures  for  the  improvement  and 
civilization  of  his  people,  and  his  new  code  of  laws 
called  the  SoodiBhik,  is  well  known  even  at  this  day* 
He  sent  an  embassy  to  the  emperor  of  Germany,  on 
purpose  to  request  him  to  permit  a  number  of  German 
artists,  mechanics,  and  literary  characters  to  establish 
themselves  in  Russia;  but  inconsequence  of  measures 
taken  by  the  jealous  inhabitants  of  Lubeck,  few  of  them 
reached  Moscow.  Ivan  engaged  in  a  war  with  Sweden, 
for  the  possession  of  Finland,  in  which  he  reaped  little 
advantage.  He  invited  some  Englishmen  to  Moscow, 
who,  when  on  a  voyage  of  discovery,  had  landed  on 
the  shores  of  the  White  Sea,  near  the  situation  of  Arch- 
angel, and  treated  them  in  the  kindest  manner. .  In 
consequence  of  this,  and  of  his  great  esteem  for  the 
English,  a  new  commerce  was  established  between 
Russia  and  England)  In  the  reign  of  Ivan  Siberia 
was  also  conquered  by  the  brave  Yermak  with  his 
band  of  plunderers,  and  afterwards  presented  to  the 
Tsar,  a  title  which,  according  to  some  accounts,  he 
was  the  first  to  assume.  But  he  also  endured  reverses. 
In  his  time,  Russia  was  invaded  by  the  Tartars,  and 
even  Moscow  was  plundered  and  completely  burned, 
and  above  120,000  citizens,  besides  women  and  child- 
ren and  foreigners,  were  also  burned  or  buried  in  the 
ruins.  The  Livonians,  Poles,  and  Swedes,  having  unit* 
ed  in  a  league  against  the  Russians,  gained  great  ad- 
vantages over  them ;  but  peace  afterwards  ensued.  Soon 
after  these  events  the  tsar  was  defeated  in  an  engage* 
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Russia,     inent  with  the  Tartars,  and  died  in  the  year  1584, 
when  his  eldest  son  Pheodor,  a  weak  prince,  became 
possessor  of  the  throne.     He  had  married  the  sister 
of  Boris  Godfinof,  a  man  of  great   ambition,    im- 
mense  riches,    and  considerable    talents,    and  who 
aimed  at  the  imperial  dignity,  whieh  he  ultimately  at* 
tained.     The  young  prince  Dmitrii,  only  brother  of 
Pheodor,  suddenly  disappeared,  and  it  is  generally  sup- 
posed that  he  was  assassinated  by  order  of  Boris* 
Pheodor  soon  afterwards  died,  in  1 598 ;  and  it  was 
strongly  suspected  that  he  had  been  poisoned  by  his 
brother-in-law.     With  him  ended  the  family  of  Rurik, 
a  dynasty  which  had  possessed  the  sovereign  power  in 
Russia  ever  since  the  establishment  of  the  principality 
by  that  Varagian  chief.    As  there  was  now  no  here- 
ditary successor  to  the  vacant  throne,  by  the  artifice 
and  intrigues  of  his  partisans,  Boris  Godiinof,  succeed- 
ed fn  his  place  of  being  elected  tsar ;  an  honour  of 
which  he  proved  himself  not  unworthy,  if  we  could 
overlook  the  means  by  which  he  ascended  the  throne. 
In  every  way  he  endeavoured  to  advance  the  interests 
of  bis  nation,  and  to  improve  the  state  of  his  people, 
as  by  the  extension  of  commerce,  and  the  encourage* 
ment  of  arts  and  sciences  and  manufactures.    He  made 
himself  respected  abroad!  and  received  ambassadors 
from  almost  all  the  powers  of  Europe,  and  concluded 
an  advantageous  alliance  with  Sweden.    His  reign, 
however,  was  rendered  unhappy  by  one  of  the  most 
dreadful  famines  on  record,  and  by  the  successful  ope- 
rations of  Otrepief,  a  monk,  who  represented  himself 
as  the  murdered  Dmitrii,  the  son  of  the  late  tsar,  and 
the  heir  of  the  crown.    Boris,  unable  to  resist  the  tor- 
rent of  public  opinion  in  favour  of  his  rival,  is  said  to 
have  taken  poison,  which  caused  his  death  in  the  year 
1605.     Though  his  son  Pheodor  was  placed  upon  the 
throne  by  the  principal  nobility,  yet  the  party  of  the 
false  Dmitrii,  as  he  is  generally  called,  was  so  strong, 
that  the  new  tsar  was  dethroned,  within  six  weeks  af- 
ter his  accession,  and  with  his  mother  and  sister  was 
sent  to  prison* 

Otrepief  had  now  attained  the  summit  of  his  ambi- 
tious hopes,  and  made  his  entry  into  Moscow  with  the 
utmost  magnificence,  attended  by  his  Russian  adherents 
and  his  Polish  friends.     He  is  said  to  have  caused  the 
death  of  the  dethroned  Pheodor,  as  well  as  that  of  his 
sister  by  strangulation.    The  new  tsar,  though  he  pos- 
sessed abilities,  lost  the  hearts  of  the  Russians  by  his 
extreme  imprudence,  and  at  length  turned  them  against 
him.     The  populace,  incensed  by  the  clergy,  declaim- 
ed against  Dmitrii  as  an  heretic,  and  Shuiskii,  a  noble- 
man, who  had  been  condemned  to  death  by  the  tsar, 
but  had  afterwards  been  pardoned,  put  himself  at  the 
head  of  the  enraged  mob,  and  attacked  the  tsar's  pa- 
lace.      Dmitrii,    as    well   as .  his    closest  adherents, 
were  killed.     By  interest,  cunning,  and  intrigue,  Vas- 
silii  Shuiskii  secured  his  election,  as  the  Russian  histo- 
rians affect  to  call  it,  to  the  vacant  throne.    His  reign 
was  short,  uninteresting,  and  greatly  disturbed  by 
factions,  and  by  the  pretensions  of  other  two  factitious 
Dmitriis,  who  successively  declared  themselves  to  be 
either  the  late  tsar,  or  the  prince  whom  he  had  caused 
to  be  assassinated.    While  the  country  was  in  con- 
fusion, and  quite  distracted,  Russia  was  invaded  by 
the  Poles,  who  deposed  Shuiskii,  made  him  prisoner, 
and  sent  him  to  Poland,  where  he  died  in  the  year 
1612.     His  fate  excited  little  regret,  because  of  the 
false  part  he  had  acted  toward  Otrepief,  who  had  saved 
bis  life,  although  himself  an  usurper. 
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The  state  of  Russia  at  the  beginning  of  the  seven-  la 

teenth  century,  was  at  first  most  melancholy,  but  after*  ^ 
wards  most  glorious.  One  usurper  followed  another.  ]il 
Shuiskii  was  deposed  and  a  prisoner;  Moscow,  without 
a  sovereign,  was  pillaged,  and  occupied  by  the  Poles; 
the  great  Novgorod  was  seized  by  the  Swedes;  and 
the  whole  kingdom  was  in  a  state  of  anarchy  and  con- 
fusion. Nothing  seemed  to  be  anticipated  but  thefinsl 
partition,  or  the  entire  annihilation  of  the  empire,  when 
suddenly  and  unexpectedly  her  liberators  appeared. 
Koama  Minin,  a  butcher  of  Nrjnii -Novgorod,  routed 
by  the  highest  patriotism,  resolved  to  deliver  his  conn- 
try  from  her  enemies,  or  to  sacrifice  his  alt  in  the  at- 
tempt. He  inspired  his  countrymen  with  the  nine 
sentiments,  who  immediately  contributed  their  pro- 
perty to  bear  the  general  charge,  or  act  for  the  ge» 
neral  good.  The  old  gave  their  benediction  to 
the  young;  wives  received  the  oaths  of  their  bos- 
bands  and  children  to  conquer  or  die  for  their  coon* 
try ;  females,  old  and  young,  divested  themselves 
of  their  ornaments,  their  pearls,  and  precious  stones; 
and  the  citizens  transported  their  most  valuable  effects 
to  a  general  depdfc  Prince  Pojarakii,  who  had  distin* 
guished  himself  during  the  reign  of  the  Tear  Shuiskii, 
was  chosen  as  commander  of  numerous  troops*  which 
were  rapidly  assembled.  He  conducted  them  to  Mot- 
cow,  vanquished  the  Poles,  in  various  engagements, 
and  liberated  Russia  from  the  thraldom  of  her  enemies. 
A  splendid  monument  has  been  lately  erected  at  Mot- 
cow  by  the  Emperor  Alexander,,  in  commemoratioo  of 
these  heroic  achievements,  on  which  is  the  following 
inscription  :  "  To  citizen  Minin  and  Prince  Pojarsku, 
grateful  Russia,  1818."  Of  the  events  of  this  disturb- 
ed period,  a  minute  account  is  given  by  Dr.  Lysll,  I 
whose  work  contains  a  view  of  the  said  moiw*  | 
ment.  *  ic 

Though  there  had  been  divisions  among  the  nobles 
as  to  the  choice  of  a  sovereign,  especially  whether  they 
should  have  a  Polish  or  a  Swedish  prince,  the  motf 
powerful  party  were  desirous  of  elevating  to  the  throne 
a  native  Russian,  a  distant  relation  of  the  ancient  fami- 
ly of  the  Tsars,  whose  father  Philaretes,  was  metropo- 
litan of  RostoV*.  This  young  noble  at  first  declined  the 
high  destiny,  but  at  length  ascended  the  throne,  wiia 
almost  general  consent,  and  was  the  first  of  the  present 
family  and  dynasty,  Romanof,  whose  descendants 
have  raised  the  empire  to  a  state  of  grandeur  and  im- 
portance unequalled  in  any  former  period. 

Assisted  by  the  sage  councils  of  his  venerable  father, 
Michail  Phoedorovitch,  he  avoided  those  disasters  which, 
had  overwhelmed  his  immediate  predecessors,  and  ac- 
quired the  affection  and  love  of  his  subjects.     He  form- 
ed useful  treaties  of  alliance  with  the  principal  com- 
mercial states  of  Europe.      His  reign  of  thirty-two 
years  was  prosperous  for  his  country  and  glorious  to 
himself.  Under  his  sway  Russia  acquired  a  hitherto  un- 
known importance  in  the  scale  of  nations.    At  his  death    jtf 
in  1645  or  1646,  he  was  succeeded  by  one  of  the 
most  distinguished  princes  of  the  present  dynasty,  the 
Tsar,  Alexei  Michailovitch,  who  was  only  fifteen  years  Akw 
of  age.      Morosof,  a  nobleman  of  consequence,  had  ^^ 
been  appointed  his  governor  and  regent  of  the  empire; 
but  by  neglecting  his  duties,  he  became  very  unpopu- 
lar, and,  but  for  the  special  entreaty  of  the  Tsar,  be 
would  have  fallen  a  sacrifice  to  the  rage  of  the  multi- 
tude.   Alexei  increased  and  strengthened  the  empire, 
by  introducing  a  more  regular  discipline  into  the  army, 
and  by  revising,  amending,  and  new-modelling  U* 


•  Character  of  the  Russians,  p.  296— 30a. 


RUSSIA- 


48$ 


►    code  of  laws,  the  Sood&nik,  compart  by  Ivan  Vas- 

■"  silievitch  IV.,  which  was  now  known  under  the  name 
of  1/%VjuW  (or  code  of  laws.)    He  invited  foreign 
officers  into  bit  service,  and  procured  ship-builders 
from  Amsterdam,  who  were  employed  in  constructing 
vessels  for  the  Caspian  sea,  and  greatly  encouraged 
commerce,    He  waged  war  with  the  Poles,  and  with 
the  Swedes,  which  terminated  in  peace.    He  also  led 
his  army  against  the  Turks,  and  left  the  prosecution  of 
the  war  to  his  successor.    His  merits  have  been  much 
overlooked,  and  especially  by  the  adulators  of  Peter 
the  Great;  for  it  cannot  be  doubted,  by  the  impartial 
records  of  Russian  history,  that  some  of  the  improve* 
menu,  attributed  to  Peter,  originated  with  his  grand- 
father, Alexei.     When  he  was  removed  by  death  from 
the  throne,  he  left  behind  him  three  sons  and  six 
daughters.    Two  of  the  sons,  Pheodor  and  Ivan,  were 
by  a  first  marriage ;  the  third,  Peter,  was  by  a  second. 
Pbeodor,  the  eldest  son,  who  ascended  the  throne,  was 
a  prince  of  a  feeble  constitution,  and  it  is  generally  al- 
lowed, also  of  a  weak  mind.  His  administration,  how- 
i    ever,  was  useful  to  his  country ;  and  it  is  supposed  that 
all  the  beneficial  acta  of  it  are  to  be  ascribed  to  the  in* 
flaence  of  his  sister,  Sophia,  and  the  able  prime  mini* 
ster,  Galitsin.    At  his  death,  in  the  year  1682,  he  no* 
roinated  bis  half-brother,  Peter,  his  successor;  but  this 
arrangement  was  powerfully  opposed.     His  brother, 
Ivan  Alexievitch,  a  prince  who  was  debilitated  by  epi- 
leptic fits  both  in  body  and  mind,  if  he  reigned  alone 
at  aU,  it  was  only  for  a  very  short  time.    Indeed,  it 
can  only  be  said  that  he  nominally  reigned,  as  Peter 
the  Great,  and  his  sister  Sophia,  were  the  real  adrotni- 
•trators  of  the  government.    After  some  disturbances 
Ivan  and  Peter  were  crowned  joint  Emperors  of  all 
the  Russias,  while  Sophia  was*  nominated  their  coparW 
ner  in  the  government.    In  the  Museum  of  Moscow  ia 
preserved  the  double  throne  in  which  they  usually  sat 
in  state,  and  which  contains  a  secret  place  behind  for 
Sophia,  from  which  she  dictated  the  minor  speeches 
sad  answers  of  the  sovereigns.  *     As  the  principal 
events  in  the  life  of  Peter  the  Great  are  already  detail- 
ed under  his  life  (tnde  Peter  the  Great),  we  shall  here 
only  give  a  few  short  notices  of  the  most  important 
transactions,  so  as  to  keep  up  the  connexion  of  our  pre- 
sent history. 

From  the  imbecility  of  Ivan,  and  the  youth  of  Peter, 
who  was  now  only  ten  years  of  age,  the  whole  power, 
of  the  government  rested  in  Sophia,  and  the  minister 
Galitsin.  By  a  revolt  of  the  Strdtsi,  a  kind  of  nation- 
al militia,  this  ambitious  princess's  plans  were  thwart- 
ed, and  Peter's  party  gamed  much  strength.  A  war 
with  the  Turks  was  resolved  on,  and  'Galitsin,  led  by 
his  vanity,  or  cajoled  on  purpose  to  get  rid  of  him,. took 
the  command  of  the  army,  for  the  duties  of  which  he 
was  totally  inadequate,  as  was  proved  by  the  result. 
Two  campaigns  were  passed  in  marches  and  counter* 
marches,  and  nearly  40,000  men  were  lost  between  un- 
successful skirmishes  and  disease.  About  the  middle 
of  the  year  1689,  Peter,  who  had  now  attained  his 
17th  year,  succeeded  in  securing  to  himself  the  undi- 
vided sovereignty.  Sophia  was  obliged  to  retire  to  the 
Novo-Devkcbei  nunnery. at  Moscow;  and  his  bro- 
ther Ivan,  though  still  nominally  Tsar,  had  voluntarily 
resigned  all  participation  in  the  administration  of  at- 
fairs,  and  withdrawn  to  a  life  of  obscurity*  The  first 
objects  to  which  Peter  directed  his  attention,,  were  the* 
establishment  of  a  regular  and  well-disciplined  army, 


and  the  construction  of  a  navy.    Lrfort,  a  Genevese.     Bwna. 
and  Gordon,  a  Scotchman,  were  of  eminent  service  to 
him  for  the  organization  of  the  army;  and  he  spared 
neither  trouble  nor  expence  so  as  to  acquire  a  navy. 
As  has  been  related  in  his  life,  be  travelled  into  fo- 
reign countries,  and  worked  like  a  common  carpenter 
in  the  dock-yards,  that  he  might  become  master  of 
ship-building.      He  prosecuted  the  war.  against  the 
Turks  with  vigour  and  success,  and  made  himself  mas- 
ter of  Azof.    He  formed  a  plan,  with  Augustus  king. 
of  Poland,  and  Frederick  king  of  Denmark,  to  de- 
prive the  young  and  inexperienced  Charles  XII.  of  his. 
dominions,  in  which  they  entirely  failed.    Indeed,  at 
Narva,  with  a  very  small  body  of  troops,  Charles  ob- 
tained a  most  signal  victory  over  an  immense  Russian 
army.    After  this  Peter  evacuated  all  the  provinces. 
that  he  had  invaded*    Instructed,  however,  by  disas- 
ters and  skirmishes,  in  which  he  was  at  times  victorious, 
Peter's  troops  at  length  defeated  the  Swedes,  which  ani- 
mated them  with  new  courage-    Notwithstanding  this* 
they  suffered  a  disgraceful  defeat  near  the  Dneper,  when, 
the  northern  Tsar  waa  glad  to  make  overtures  for  an 
accommodation.    The  advance  of  Charles  XII.  to  with- 
in a  hundred  leagues  of  Moscow— his  deception  by  the 
traitor,  Maaeppa,  ataman  o£  the  Koziks,  who  promised 
more  assistance  than  he  could  give—the  difficulties 
and  hardships  his  army  encountered  near  the  river 
Disne,  in  a  forest  above  forty  leagues  in  extent,  and 
filled  with  rocks,  mountains,  and  marshes— and  his 
signal  defeat,  after  gaining  different  victories  at  the  bat- 
tle of  Poltava,  are  well-known  events,  which  have  been, 
alluded  to  under  Swsdsn.  Charles  escaped  with  great 
difficulty,  and  at  length  reached  Otchakof,  on  the  frontiers 
of  Turkey.    While  Peter  was  reaping  the  advantages 
of  his  victory,  Charles  found  an  invaluable  friend  in 
Achmet  II.  who  then  filled  the  throne  of  the  east.    In 
1711,  this  sovereign  assembled  an  immense  army,  and 
madepreparations  to  invade  Russia.  The  Tsar  having  had 
intimation  of  his  design,  and  expecting  to  receive  great 
assistance  from  Kantemir,  hospodar  of  Moldavia,  and 
a  vassal  of  the  Porte,  resolved  to  anticipate  the  Turks,, 
and  by  rapid  marches  advanced  as  far  as  Yassy,  the 
capital  of  that  province,  situated  on  the  Preuth.    Here 
he  was  surrounded,  and  but  for  the  prudent  and  sage 
counsels  of  his  consort,  Catharine  I.  he  would  most 
probably  have  been  taken  prisoner,  or  reduced  to  the 
most  humiliating  terms.    But  by  the  treaty  which  was 
concluded,  Peter  was  extricated  from  a  dangerous  ene- 
my, and  returned  to  his  capital.    Three  years  after 
the  death  of  Charles,  in  1718,  a  peace  was  concluded      1718. 
between  Russia  and  Sweden.    The  Swedes  ceded  to 
Russia,  Livonia,  Esthonia,  and  Ingria,  or  part  of  Kare- 
lia, the  territory  of  Wiburgh,  the  isle  of  Oesel,  and  all 
the  other  islands  in  the  Baltic,  from.  Courland  to  Wi- 
burgh.   For  these  concessions  they  received. back  Fin- 
landT  which  had  been  conquered,  by  Peter,  together 
with  2,000,000   dollars.,  and   obtained   some   privi- 
leges. 

After  leading  one  of  the  most  active,  extraordinary,  1725s 
and  useful  lives  as.  a  sovereign,  and  repeatedly  having 
known  the  extremes  of  good  and  bad  fortune,  Peter 
died  in  the  year  1725.  He  well  merited  the  cogno- 
men the  Great,  as  well  as  the  title  of  emperor,  which 
he  first  assumed*  and  which  has  been  ever  since  con* 
tinned  to  bis  successors.  In  his  public  character,  Pe- 
ter must  be  allowed  to  have  been  a  great  politician, 
statesman,  and  general,  although  he  made  some  im» 
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KM*-  portent  blunders'  in  all  these  capacities.  He  did  not 
— ~~*  civilise  hit  people,  as  is  generally  stated ;  but  he  laid, 
or  extended  widely,  the  basts  of  their  civilisation.  Upon 
this  basis  a  structure  has  been  gradually  rearing,  which, 
it  is  to  be  hoped,  will  continue  to  prosper  through  a 
succession  of  reigns,  until  the  demi-civilizefl  inhabi- 
tants of  the  north  shall  be  entitled  to  rank  with  the 
other  states  of  Europe.  He  formed  a  navy  in  his  em- 
pire ;  re-organized  an  army ;  promulgated  useful  laws  ; 
protected,  and,  to  a  certain  extent,  purified  the  religion 
of  his  country ;  introduced  and  fostered  arts  and  sci- 
ences, and  literature;  and  he  ardently  and  successfully 
promoted  the  general  improvement  of  Russia.  He 
founded  Petersburg!),  and  made  it  his  residence,  and 
the  capita).  He  extended  the  commerce  of  his  empire, 
and  gave  every  encouragement  to  trade  and  manufac- 
tures. He  made  canals,  repaired  roads,  instituted 
regular  posts,  and  gave  regulations  for  a  uniformity  of 
weights  and  measures.  Therefore,  as  a  monarch,  he 
claims  our  admiration,  and  with  regret  we  turn  to  his 
character  as  a  private  individual.  His  tyranny  and 
cruelty  admit  of  no  excuse.  The  extraordinary  sacri* 
fice  of  his  son  has  been  much  admired,  and  we  believe 
still  more  censured,  because  his  reasons  for  such  an 
act  do  not  appear  sufficiently  valid,  though  sanctioned 
by  a  trial,  or  the  form  of  a  trial. 

Peter  was  succeeded  by  his  consort  Catharine  I-  who 
had  previously  sbojvn  herself  worthy  of  the  imperial 
throne.  During  the  reign  of  her  spouse,  she  was  dis- 
tinguished as  a  woman  of  a  dignified  and  noble  cha- 
racter. After  she  ascended  the  throne,  she  prosecuted, 
with  vigour  and  prudence,  the  plans  commenced  by 
Peter  the  Great.  Her  short  reign  of  two  years  was 
characterized  by  forbearance  and  mercy.  Peter  the 
Great's  grandson,  Peter  II.  when  only  twelve  years  of 
age,  succeeded  Catharine.  His  reign  of  three  years 
duration  was  more  distinguished  by  court  intrigue  than 
interesting  events.  He  died  of  the  small-pox,  when 
on  the  eve  of  his  marriage  in  1730.  During  the  latter- 
part  of  his  reign  he  held  his  court  at  Moscow,  a  mea- 
sure which  gave  great  satisfaction  to  the  nobles. 

The  male  issue  of  Peter  being  now  extinct,  the  Duke 
of  Holstein,  son  to  Peter's  oldest  daughter,  by  the  de- 
claration of  the  late  empress,  was  entitled  to  the  crown ; 
but  the  Russians,  for  political  reasons,  filled  the  throne 
with  Ann  duchess  of  Courland,  second  daughter  to 
Ivan,  Peter's  eldest  brother.  Her  reign  was  extreme- 
ly prosperous,  and  though  she  accepted  the  crown  un- 
der limitations  that  were  thought  derogatory  to  her 
dignity,  yet  she  broke  through  tbem  all,  and  asserted 
the  prerogatives  of  her  ancestors.  She  was  governed 
by  her  favourite  Biron,  whom  she  raised  to  the  duchy 
of  Courland.  She  had  considerable  influence  in  the 
affairs  of  Poland ;  she  narrowly  escaped  a  war  with 
France;  she  ceded  the  territories  on  the  shores  of 
the  Caspian,  which  had  been  seized  by  Peter  the 
Great,  in  consideration  of  some  privileges  granted  to 
the  Russian  merchants ;  she  maintained  a  war  against 
the  Turks,  and,  after  one  army  had  been  severely  beat 
in  the  Krimea,  she  sent  new  forces,  who  overcame  the 
Tartars,  and  desolated  that  peninsula;  she  took  Otch- 
akof,  and  subdued  Moldavia;  and  after  the  loss  of 
above  100,000  men,  and  vast  sums  of  money,  she  con- 
cluded a  treaty  with  the  Porte,  by  virtue  of  which 
Moldavia  and  Otchakof  were  given  back,  and  Russia 
gained  nothing,  except  permission  to  build  a  fortress 
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burgh,  by  her  toBl  Iniceeeded  to  the  tbrooe.  Btron, 
Duke  of  Courland,  was  at  first  regent;  but  he  being 
unpopular,  it  was  no  difficult  matter  for  that  princess, 
assisted  by  her  husband,  to  accomplish  hia  banishment 
to  Siberia,  and  for  herself  to  assume  theadmintttratON 
ship. 

But  Elisabeth,  daughter  of  Peter  the  Great  by  Ct-  p** 
tharine,  had  a  powerful  party,  by  whose  assistance  the  i;u 
assumed  the  throne,  while 'the  prince  and  prinoasiof 
Mecklenburgh  were  sent  into  banishment.  The  young 
prince  Ivan  was  kept  in  confinement,  and  afterwards 
murdered  in  the  castle  of  Schusseiberg.  Soon  after  her 
accession,  Elisabeth  nominated  as  her  successor  to  she 
throne  Charles  Peter  Ulric,  son  of  the  Duke  of  Hot 
stein  Gottorp,  by  Anne  daughter  of  Peter  the  Great 
This  prince  was  accordingly  invited  into  Russia,  be- 
came a  member  of  the  Greek  church,  was  baptised  by 
the  name  of  Peter  Pheodorovitch,  and  proclaimed  grand 
Duke  of  Russia,  and  heir  of  the  empire,  in  the  fprtietB 
year  of  his  age.  Soon  afterwards  he  was  married  to 
Sophia  Augusta  Frederics,  daughter  of  Christian  Au- 
gustus, prince  of  Anhalt-Zerbst-Donburg,  who  became 
the  famous  princess  Catharine  II.  Bv  the  death  of 
Gharlea  XII.  emperor  of  Germany,  Maria  Theresa, 
queen  of  Hungary,  was  left  at  the  mercy  of  the  enter* 
prising  King  of  Prussia,  but  was  assisted  by  Elisa- 
beth, who  entered  into  a  confederacy,  and  tent  a  body 
of  troops  into  Germany.  For  an  account  of  a  seven 
years  war,  the  reader  may  consult  the  article  Paussa 

Elizabeth  died  on  the  5th  Jan.  1762,  the  victim  of  ifl 
disease,  brought  on  by  intemperance.  The  empress 
Ann  had  given  an  unworthy  example  of  keeping  fa- 
vourites, which  has  been  followed  by  all  the  subst* 
quent  princesses  who  have  swayed  the  sceptre  of  Rus- 
sia, and  in  a  more  open  manner  than  is  sanctioned  by 
the  custom  of  'civilized  nations.  Elisabeth  had  her 
portion  of  them,  and  her  conduct  deserves  reprobation. 
She  is  said  to  have  possessed  an  extraordinary  shsie  of 
humanity;  and,  during  her  reign,  punishment  by 
death  was  unknown,  in  consequence  of  a  vow  she  hsd 
made,  and  which  led  to  numerous  abuses  and  enerni- 
ties  in  the  civil,  military,  and  naval  department!. 
Though  she  was  a  woman  of  no  talents,  her  reign  wsi 
prosperous ;  and  the  same  means,  as  in  the  time  of  her 
immediate  predecessors,  were  continued  with  the  ?iev 
of  improving  and  civilizing  her  people.  In  the  year 
1758,  the  Academy  of  Arts,  now  one  of  the  most  mu- 
nificent establishments  in  the  universe,  was  founded  at 
Fetersburgh.  Fond  of  music,  she  encouraged  its  cul- 
tivation, and  she  laid  the  foundation  of  a  Russian  the- 
atre. She  was  also  a  great  patroness  pf  architecture. 
She  followed  the  same  policy  as  her  predecessors,  m 
encouraging  foreigners  to  come  and  settle  in  her  em- 
pire. But  the  army  was  much  neglected  ;  and  s  kind 
of  inquisition,  under  the  specious  name  of  a  secret  stste 
chancery,  was  instituted,  which  led  to  the  most  fit* 
grant  abuses. 

The  grand  Duke  Peter  III.  ascended  the  throne  of  JVC 
Russia  on  the  demise  of  Elisabeth  in  1762.  His  whole  l*i 
life  shows  that  he  was  a  feeble  prince.  He  attempted 
many  premature  and  foolish  innovations,  and  by  that 
means  disgusted  his  people.  By  bis  inconstancy  he 
lost  the  affections  of  his  wife,  a  lovely  and  scoon* 
plished  princess  in  the  prime  of  life.  Assisted  by  the 
wily  princess  Dashkof,  and  by  some  officers,  espeoaliy 
the  Orlofs,  she  formed  a  patty,  and,  to  avoid  impri- 
sonment and  perhaps  death*  she  succeeded  in  the  de- 
thronement of  her  husband.  On  this  occasion,  butw 
the  gaeatest  pusillanimity,  Peter  would  have  regained 
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•  *  - 

u.    hit  crown,  and  escaped  a  cruel  and  barbarous  death  by  fbol  and  a  madman,  while  others  hate  spoken  of  hint 

w  poison  administered  to  him  while  a  prisoner  at  Ropsha,  as  a  misguided  man  of  uncommon  penetration,  genius* 

not  ftr  from  St.  Petersburg)*.     He  only  enjoyed  the  .  and  rectitude,  whose  grand  plans  were  not  allowed  to 

imperial  dignity  three  months,  and  thus  ingloriously  develop  themselves,   and  which  were  calculated  to 

fell  in  the  54th  year  of  his  age.— Vide  LifeofCatha-  hare  rendered  him  one  of  the  brightest  ornaments  of 

rint  II.  his  country.     The  chief  political  events  of  hit  life 

be       After  Catharine  had  ascended  the  throne,  her  con*  were  his  differing  with  England  in  1797 ;  his  contrfc 

duct  was  cautious- and  judicious,  gentle  and  magnani-  vance  to  become  grand  master  of  the  order  of  St.  John 

*•     mous,  even  to  her  declared  enemies.    From  motives  of  of  Jerusalem  in  1798  ;  the  sending  of  •  Rossian  army 

policy  she  maintained  the  treaty  of  peace  with  Fre-  under  field-marshal  Savlrof  to  join  the  Austrian  army 

deric,  which  had  been  concluded  with  Elizabeth.   She  in  Italy ;  and  his  declaration  of  war  against  England, 
sppears  to  have  had  considerable  uneasiness  at  the        The  progress  of  Suvarof,  his  extraordinary  success 

chance  of  IvaVs  being  set  at  liberty.    Greater  vigi-  over  Moreau,  and  his  recal  by  his  imperial  and  whim* 

lance  was  employed  in  guarding  him  in  the  castle  of  steal  master,  equally  astonished  Europe.—- Vide  Italy* 

Schusselberg;  and  he  was  afterwards  assassinated,  in  Austria,  and  Britain* 

consequence  of  the  failure  of  badly  concerted  measures        Paul's  conduct  became  daily  more  and  more  sfngu*     leoi. 

for  his  deliverance.  Whether  his  death  is  to  be  imputed  lar  and  tyrannical.    The  demf-barbarous-  but  brave 

to  the  empress  and  her  counsellors  is  still  matter  of  Suvdrof  is  supposed  to  have  fallen  a  victim  to  his  ca* 

dispute.       ,  price,  and  the  ataman  of  the  Koa6ks,'  the  celebrated 

When  firmly  seated  upon  the  throne,  Catharine  Platoff,  had  nearly  shared  a  similar  rate.  'Others  ia 

proved  herselfworthy  of  the  high  destination,  and  her  power  and  favour  had  suffered  sudden  and-  great  re* 

reign  was  one  of  the  most  brilliant  in  the  annals  of  verses,  and  no  individual  could  lie  down  to  quiet  rest, 

time.    Her  private  character  seems  to  have  been  ex-  as  he  knew  not  what  might  be  his  fate  before  the 

cellent,  excepting  the  outrage  she  did  to  her  sex  and  dawn  of  day.    The  regulations  of  the  emperor  with 

to  morality  by  openly  adopting  in  succession,  a  nam-  respect  to  dress  and  salutations,  and  the  exercise  of 

her  of  declared  favourites.    The  chief  events  of  her  his  police  in  seeing  his  errors  executed,  would  fill  vo- 

life  are  related  in  the  articles  Catharine  II.,  France,  luraes  with  ridiculous  anecdotes,  and  have  been  a1 

Britain,  Prussia,  and  Poland ;  some  others  will  be  no*  great  source  of  amusement  for  travellers.    Dr.  Clarke's 

deed  under  Sweden  and  Turkey,  works  are  peculiarly  rich  on  these  subjects,  which  are 

Among  the  most  memorable  events  of  Catharine's*  highly  absurd  and  amusing, 
reign  are  to  be  enumerated,  the  establishment  of  a  new        Some  of  the  nobles  who  had  suffered  private  inju- 

code  of  laws  for  her  dominions,  however  badly  they  ries,  and  who  persuaded  themselves  that  they  would 

were  administered ;  the  maintenance  of  a  seven  years  render  a  most  important  service  to  their  country,  con- 

war  with  the  Turks ;  the  unexpected  and  extraordinary  spired  and  effected  Paul's  death  in  the  most  determined 

destruction  of  the  Turkish  fleet  at  Tchesm6  by  the  and  barbarous  manner,  while  in  his  new  palace  of  St. 

Russian  fleet  under  the  command  of  Count  Alexei  Michael,  and  on  the  1  lth  March,  O.  S.  1601. 
Orlof,  but  chiefly  directed  by  the  counsels  of  our  coun-        Early  on  the  following  morning,  Alexander  was  AlnuMt. 

tryman  Admiral  Greig;   the  division  of  the  empire  proclaimed  emperor  of  all  the  Russia*,  and  ascended      1601. 

into  vice-royalties ;  the  visit  of  the  emperor  Joseph  to  the  throne  in  his  24th  year,  beloved  by  all  classes  of 

Russia;  the  establishment  of  public  schools  through*  his  subjects.    Mildness  and  forbearance  were  charac- 

out  her  realms ;  the  erection  of  the  justly  celebrated  teristic  of  the  first  acts  of  his  government    He  ar- 

monument  of  Peter  the  Great;  the  capture  of  the  rested  the  power  of  the  senate,  and  recalled  those  who 

Kriraea ;  the  receiving  under  her  protection  the  dorai-  were  innocent  from  banishment.    He  cultivated  the 

nionsof  Heracliua  II.  tsar  of  Kartalinia  and  Kachetia;  friendship  and  entered  into  amicable  arrangements 

the  institution    of  the    imperial   Russian   academy;  with  the  states  of  Europe,  and  he  adopted  every  mea~ 

the  repair  of  roada  throughout  the  empire;   the  estab-  sure  which  might  procure  advantages  to  his  empire* 

lishment  of  a  loan  bank  for  the  accommodation  of  the  Some  of  the  most  remarkable  deeds  of  his  commence 

nobles  and  the  burghers;  her  visit  to  the  south  of  ing  reign,  were  his  taking  off  the  embargo  which  had 

Russia  and  to  the  Krimea ;  the  capture  of  part  of  the  been  laid  by  Paul  on  British  vessels;  his  entering  into 

Kuban,  and  of  all  the  territory  between  the  Boog,  the  a  treaty  of  commerce  with  Sweden ;  his  guaranteeing 

Dntster,  and  the  Black  Sea,  from  the  Turks  and  their  the  sovereignty  of  Malta  to  the  knights  of  St.  John  of 

adherents,  after  a  series  of  victories ;  the  obtaining  of  Jerusalem ;  his  proclamation  of  the  union  of  Georgia 

vsrious  advantages  over  the  Swedes  both  by  sea  and  to  the  empire;  his  sending  two  vessels  round  the 

land,  and  then  the  conclusion  of  a  peace ;  her  partici-  world  on  a  voyage  of  discovery  under  the  command  of 

pstion  in  the  dismemberment  of  Poland  after  a  sue*  Captain  Krusenstern;  and  the  emancipation  of  the 

cessful  but  cruel  war;  the  conclusion  of  a  treaty  of  Jews  from  the  shackles  under  which  they  had  long 

defensive  alliance  between  Russia  and  Great  Britain  groaned,  and  allowing  them  various  privileges, 
in  1795 ;  the  successful  invasion  of  the  Persian  terri-        After  some  disputes  with  France,  war  was  declared,      isoj. 

toriesand  her  subsequent  defeat ;  and,  finally,  her  sud-  and  an  alliance  formed  between  Russia  and  Austria,  as 

den  disease,  which  was  followed  by  death.  also  between  Russia  and  Great  Britain.     The  king  dt 

jr        Catharine  the  II.  died  on  the  9th  of  November,  Prussia  and  the  king  of   Sweden  soon   afterwards      160$. 

1796',  and  the  grand  duke  Paul,   or  rather  Pavel  entered  into  an  alliance  with  Alexander.     It  was 

Petr6vitch,  was  seated  on  the  throne  in  the  fortieth  expected  that  by  the  united  forces  of  these  sovereigns 

year  of  his  age,  totally  ignorant  of  the  duties  he  had  Napoleon  would  have  been  hurled  from  his  throne  or 

to  perform,  in  consequence  of  having  been  obliged  compelled  to  listen  to  equitable  terms  of  pacification, 

by  his  mother's   will,  to  pass  much    time   in  ob-  Under  the  articles  Britain,  Austbia,  Italy,  Swb- 

scurity  and  retirement.    His  politics  and  general  con*  den,  are  particular  accounts  of  the  events  of  this 

duct  were  very  blameable.    In  consequence  of  hia  period,  but  especially  under  France,  where  they  are 

extraordinary  actions,  by  many  he  was  reckoned  a  detailed  with  minuteness.    The  battle  of  Auaterlita  is 


488 


USSIA; 


Kuctu-  1805,  io  which  the  combined  Austrian  and  Russian 
troops  were  defeated ;  the  battle  of  Jena,  in  which  the 
Prussians  were  signally  overcome ;  the  defeat  of  the 
Russians  at  Pultusk ;  the  dreadful  contest  of  Eylau, 
in  which  both  parties  claimed  the  victory ;  the  surren- 
der of  Dantsic  to  the  French.;  the  defeat  of  the  Rub- 
aians  in  various  engagements,  and  their  complete  dis- 
comfiture at  the  battle  ef  Freidland ;  and  the  subse- 
quent treaty  of  peace  between  Russia  and  France, 
which  was  concluded  at  Tilsit  in  1807,  where  Napo- 
leon and  Alexander  bad  a  meeting;— are  events  which 
are  particularly  described  under  Frakce.  During 
this  war,  in  the  year  1806,  an  enormous  national 
militia  of  612,000  was  raised.  Under  Britain  are 
mentioned  the  causes  that  led  to  a  rupture  between 
Russia  and  that  country,  and  which  the  latter  ascribes 
to  Britain's  not  having  given  sufficient  assistance  a- 

Siinst  the  French,  as  well  as  to  the  seizure  of  the 
aniah  fleet  An  embargo  was,  in  consequence,  laid 
1808.     upon  all  British  vessels.    Sweden  having  refused  to 

comply  with  the  requests  of  France  and  Russia,  to 

abandon    her   alliance  with   Great   Britain,    Russia 

marched  an  army  into  Sweden,  which,  though  checked 

in  its  progress  of  hostility,  proved  but  too  successful. 

In  1808  the  two  emperors,  Napoleon  and  Alexander, 
1909.      held,  a  second  meeting  near  Erfurt.    In  1809  the 

juncture  between  Russia  and  Austria  was  broken,  be- 
cause this  power  had  •carried  on  war  against  France. 

Peace  was  concluded  with  Sweden,  by  which  Russia 

acquired  Finland  as  far  as  the  river  Torneo  with  the 

1810.  Aland  islands.  In  1810  a  new  form  was  given  to  the 
imperial  council,  and  by  a  manifesto,  a  part  of  Gallicia 

1811.  was  taken  under  protection.  In  1811  considerable 
changes  took  place  with  the  ministers  and  the  colleges, 
and  the  beautiful  cathedral  of  the  mother  of  God  of 
Kazan,  which  was  founded  by  Paul,  and  built  after 
the  plan  of  a  Russian  bondsman,  was  consecrated. 
The  army  ef  the  grand  vizier,  consisting  of  85,000 
men,  became  prisoners  to  the  Russians,  who  were  pro- 
tecting Imeritia  and  Bessarabia,  and  peace  was  con- 

1812.  eluded  in  1812.  Shortly  afterwards  peace  was  like- 
wise concluded  between  Britain  and  Russia,  and  then 
commenced  the  preparations  for  the  grand  struggle  of 
the  European  powers,  one  of  the  most  memorable 
in  the  annals  of  time.  Under  the  article  France, 
is  a  minute  account  of  the  disputes  between  that 
country  and  Russia;  of  Napoleon's  immense  pre- 
parations for  the  invasion  of  Russia  in  1812 ;  of  his 
advance  to  Wilna;  of  the  battles  of  Witebsk,  Smolensk, 
and  Borodino.;  of  the  entrance  of  the  French  into 
Moscow,  and  their  operations  and  miserable  situation 
there  ;  of  Buonaparte's  retreat  and  awful  disasters;  and 
of  the  loss  of  his  enormous  and  fine  army.  Here  we 
may  remark  that  the  Burning  rf  Moscow,  which  the 
French  attributed  to  the  Russians,  and  which  the  Rus- 
sians attributed  to  the  French  with  the  greatest  obsti- 
nacy for  many  years,  is  at  length  avowed  by  the  Rus- 
sians. Dr.  Lyall  -endeavoured  by  a  series  of  arguments 
to  show  that  the  French  burned  Moscow,  and  he  blames 
Rostoptchin,  who,  in  a  pamphlet,  disclaims  the  honour 
of  being  the  head  of  the  incendiaries.  But  Colonel  Bou- 
tourlin  has  set  the  matter  at  rest,  by  telling  us  that  Mos- 
cow was  burnt  by  the  arrangement  of  un  grand  person* 
nagc  Who  this ^preat  person  was,  whether  Prince  Kutu- 

*  A  number  of  works,  besides  Labaume*s,  containing  histories  of  these  erents,  have  been  published  in  France,  but  wtrj  lately  a  < 

interesting  and  tolerably  impartial  work  has  made  its  appearance,  from  the  pen  of  a  Russian,  entitled  "  Hittoire  Mi&Urtre  dc  h  On^tgm 

de  Rvtsie  en  1818,  par  le  Colonel  Boutourttn,  Aide-de-camp  de  S.  M,  VEmpereur  de  Ruuie™     And  since  this  article  was  pat  ts 

-the  best  account  of  the  Expedition  to  Russia  in  1812,  has  been  published  by  Count  de  Segur.    It  is  a  most  entertaining  wok,  ~*  ~ 
*n  excellent  picture  of  Napoleon's  mind. 


mw 


sof,  or  the  emperor  Alexander,  we  are -not  informed; 
though  we  are  assured  it  was  not  Roetoptchin, 

The  institution  of  the  Bible  Society  at  Petersburg!*, 
under  the  immediate  protection  of  the  emperor  in 
IB  12,  is  a  memorable  event  From  it  brancbea  ham 
spread  into  the  remotest  regions  even  of  Siberia,  and 
their  number  is  daily  augmenting.  Its  success  haa 
been  wonderful,  and  we  trust  its  effect  in  humanising 
the  peasantry  will  be  felt  in  distant  ages. 

The  history  of  the  campaigns   1812*13-14-15   ia 
given  under  France,  and  therefore  we  shall  not  renew 
the  subject  here.*     We  cannot  dwell  upon  the  fate 
of  Buonaparte,  whose  mighty  ambition  seemed  as  i 
checked  as  unbounded,  whose  succeaa  appeared 
marvellous  as  his  projects  were  gigantic,  and  wb 
fall,  as  contrasted  with  bis  elevation,  throws  every 
other  example  of  human  vicissitude  into  the  shade. 

In  consequence  of  the  congress  of  Vienna,  that  part  l$f*j 
of  Gallicia  acquired  by  Russia  from  Austria  in  1 809, 
returned  to  that  power,  and  the  greatest  part  of 
the  principality  of  Warsaw  was  then  ceded  to  Knaaia. 
Poland,  or  that  part  of  it  over  which  the  emperor  of 
Russia  extends  his  sway,  has  since  been  caMed  the 
Kingdom  of  Poland,  and  Alexander  has  added  to  his 
other  numerous  tides,  that  of  King  of  Pokmd.  See 
Poland. 

At  Paris  a  general  treaty  of  peace  was  concluded  by 
the  associated  sovereigns,  between  Russia,  Austria* 
England,  and  Prussia,  on  the  one  side,  and  France  on 
the  other ;  in  virtue  of  which  the  ancient  boundaries  of 
France,  as  in  1790,  were  again  adopted,  and  150,000 
of  the  troops  of  the  allies  were  left  in  that  kingdom 
for  five  years  in  possession  of  seventeen  fortresses,  un* 
til  the  return  of  order  and  tranquillity.  In  1816,  the 
Holy  Alliance,  as  it  is  called,  was  formed  between  the 
emperors  ot  Russia,Austria,  and  the  king  of  Prussia,  and 
some  other  powers  afterwards  joined  it  On  the  return 
of  Alexander  to  his  capital,  the  new  exchange,  a  large 
and  handsome  edifice,  was  opened  at  Petersburg!*  with 
great  ceremony,  by  his  majesty.  In  1816,  the  em- 
peror visited  part  of  his  dominions,. and  issued  an 
ukaz,  henceforth  forbidding  punishment  by  tearing 
out  the  nostrils.  In  the  winter  1817-18,  the  imperial 
court  was  held  at  Moscow,  and  ever  since,  as  before, 
at  Petersburgh. 

Our  limits  do  not  permit  us  to  enter  into  the  aAira 
of  the  different  congresses  of  the  sovereigns  of  the 
Holy  Alliance,  at  Aix-la-ChapeUe,  Vienna,  Verona, 
Laybau,  &c. ;  nor  to  discuss  the  interference  of 
Russia  in  the  affairs  of  Italy,  Spain,  and  Portugal. 
Those  with  Turkey  and  Sweden  will  be  particularly 
related  under  these  titles.  In  the  mean  time,  it  may  be 
mentioned,  there  is  every  appearance  that  the  long 
existing  and  protracted  arrangements  for  a  treaty  of 
peace  with  Turkey  will  be  speedily  brought  to  a  coo* 
elusion,  chiefly  through  the  interference  and  influence 
of  the  British  ambaasador  at  the  Porte*  Lord  Strangfocd. 

Among  the  chief %  affairs  of  Alexanders  reign 
are  to  be  reckoned— the  abolition  of  the  secret  stale 
chancery,  which  is  now  converted  into  the  Bible  Sode* 
ty  at  Moscow— salutary  changes  and  amendments  of  the 
laws — the  confirmation  of  the  rights  of  the  nobles  *  the 
permission  given  to  the  nobility  to  emancipate  their 
peasants,  and  to  grant  them  leases  of  land  where  they 
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£l    might  form  colonies — the  permission  to  all  ranks  to  and  by  some  tablet  which  follow,  the  Germans  extend 

W  acquire    immoveable    property    for    themselves — the  it  to  345,000. 

foundation  of  different  universities,  hospitals,  and  pub-  But  a  few  centuries  ngo,  the  Russian  territory 
lie  seminaries— the  protection  given  to  arts,  sciences,  formed  a  fourth  part  of  the  present  European  Rus- 
and  manufactures  of  all  kinds,  which  has  led  to  won-  sian,  and  about  a  seventeenth  part  of  the  present 
derful  improvements— the  increase  of  the  revenue  of  Russian  empire.  In  the  reign  of  I  van  Vassilievitch 
the  empire ■  the  augmentation  and  better  state  of  dis-  (1H.)  this  territory  was  augmented  10,000  square 
ciphne  of  the  army,  and  the  organisation  of  military  miles,  and  in  the  reign  of  Vassilii  Ivgnovitch  14,000 
colonies,  of  which  hereafter— the  improvement  of  the  square  miles.  Jv&n  Vassilievitch  (IV.)  tripled  the  ex- 
fleets  in  the  Baltic  and  Black  Sea ;  in  a  word,  the  tent  of  his  dominions,  and  Pheodor  (I.)  greatly  ex- 
general  improvement  of  his  extensive  realms,  and  the  tended  them.  In  the  reign  of  Alexei  Michailovitch 
elevation  of  Russia  to  a  ranjc  hitherto  unknown  among  all  the  provinces-  that  had  been  taken  by  the  Poles 
tbe  state*  of  Europe.  By  means  of  the  marriages  of  were  reconquered1,  and  besides,  he  added  257,000  square 
his  brothers  and  sisters  with  a  number  o£  the  reigning  miles  to  the  Russian  states.  Under  the  sway  of  Pheodor 
families,  Alexander  has  also  formed  close  connections  (HI*)  the  dreary  region  of  Nova  Zemblawa*  acquired, 
which  may  be  useful  to  the  empire.  Peter  the  Great  extended  his  dominions  280,000  square 

miles.     Tiie  empress  Ann,  treading  in  the  same  path 

GENERAL   AND  PROGRESSIVE    GEOGRAPHY.  a^^™"™™*'  -J**-  ^^    ^  ?    ^l™  f  ?"?* 

324,000  square  miles  m  extent ;  and  while  Catharine 

il        The  Russian  empire  is  bounded  on  the  north  by  the  Second  held  the  sceptre  of  the  north,  this  territory 

h     the  Frozen  Ocean  ;  on  the  west  by  Sweden,  the  Gulf  was  increased  to  835,600  square  miles.     In  the  reign 

e      of  Bothnia,  the  Baltic  Sea,  Prussia,  Austria,  and  the  of  Paul,  and  since  the  present  sovereign  Alexander 

'1*7-  Turkish  provinces ;  on  the  south  by  the  Turkish  pro*  ascended  the  throne,  the  empire  has  been  enlarged  to 

vinces,   the  Black  S^h,   Asiatic  Turkey,  Persia,  the  no  less  than   345,000  geographic  square  miles;  of 

Caspian  Sea  from  the  mouth  of  the  Ural,  (which  falls  which  85,0OJ  belong  to  Europe,  and  260,000  to  Asia, 

into  the  Caspian.  J  to  the  mouth  of  a  rivulet  which  falls  —Vide  Crome's  Allgemeine  Uebermkt  der  Slaalsfaqfte, 

on  the  right  aide  into  the  Irtish,  (about  forty  versts  $c.  and  Ly all's  Pamphlet,  spoken  of  hereafter, 
higher  than  the  river  Buchtarma,)  by  the  steps  of  the        The  empire  of  Russia  at  present  comprehends  the 

Kirgbis  Kostiks,  and  from  hence  to  the  Sea  of  Ochotsk,  ancient  principalities  of  the  great  Dukes,  together  with 

by  lands  under  the  Chinese  dominion,  as  Zungoria,  the  kingdoms,  countries,  and  provinces,  which  have 

Mongolia,  Manjouria  or  Dauria,  to  the  east,  or  more  been  added  at  different  epochs,  (as  the  natives  say  by 

correctly -to  the  south-east,  by  the  Eastern  Ocean,  conquests  and  by  restitutions,  but  as  we  say, sometimes 

Besides  this,  the  Aleutian  and  the  Kurillian  islands  in  by  fraud  and  seizure,)  as  1st.  The  kingdom  of  Kazan  ; 

the  Eastern  Ocean,  and  a  part  of  the  north-west  coast  of  2d,  The  kingdom  of  Astrachan ;  3d,  Siberia ;  4th,  The 

America,  with  the  islands  to  the  55°  of  north  latitude,  provinces  bordering  the  Baltic;  5th,  The  provinces  re* 

•belong  to   Russia.— Vide  Yadlovskii    and  Vsevo*  taken  from  Poland  ;  6th,  Courland ;  7th,  Tne  territory 

lojskii.  annexed  to  Russia  by  the  peace  concluded  with  the 

According  to  Yablovskii,  just  quoted,  the  Russian  Turks  in  1774,  between  the  Dnester,  the  Boog,  the 

empire  is  contained  between  35°  £0*,  and  207°  56'  of  Dneper,  and  the  Black  Sea ;  8ch,  The  Krimea,  and 

north  latitude.     Its  greatest  length  is  between  the  55  part  of  the  Kaucasus ;  9tbr  The  tributary  isles  in  the 

and  66 parallels,  and  extends  to  1014  geographical  East  Sea;  10th,  The  countries  which  have  recently 

miles;  but  from  Cape  Laspinskii  (in  the  Krimea)  to  submitted  themselves,   and   which  ibrm  the  present 

the  northern  Tchukotskoi  Cape,  it  measures  1010  geo-  kingdom  of  Georgia;  11th,  The  possessions  in  Ame- 

graphical  miles.    Tne  breadth  of  Russia,  in  its  extent  rica,  partly  islands,  and  partly  on  the  continent  of  Ca- 

from  north  to  south,  is  different  in  different  places.  In  lifornia.— -  Vide  Vsevolojskii's  Dictionnaire. 
Bessarabia  it  commences  nearly  from  45.*  15'  of  north 

latitude,  and  in  Lapland  it  reaches  70' ;  in  the  pro-        FAC*  0F  THE  C0™TRY;  climatb,  and  season*. 
vince  of    Talishin,    it  begins  from   nearly   S8*  35',        By  the  moderns,  the  Russian   empire  is    divided  Face  of  tht 
and  in  the   government  of   Archangel  it  stretches  by  the  Ural   Mountains  and  Mount  Kaucasus    into  country, 
to  68°  ST  47'  ;  in  the  Kirghis  KozAk  step  it  commences  European    and    Asiatic  Russia.      Formerly,    several  climate, 
from  54°,  and  in  the  government  of  Tobolsk  it  goes  to  governments  west  of  the  Ural  Mountains,  were  rec-  "^  •***»«• 
72°  40' ;  on  the  Chinese  frontier  from  49°  and  56°,  and  koned  to  belong  to  Asia.  *     European  Russia  there- 
at the  Sea  of  Ochotsk  it  begins  at  54°  20',  and  finishes  fore  contains  Russia  Proper,  Russian  Lapland,  Cour- 
on  the  north  in  the  government  of  Tomsk  at  78°;  from  land,  Livonia,  Russian  Poland,  the  Krimea  or  Tau- 
the  Chinese  frontier  the  coast  of  the  Russian  empire  ridain  Chersonnesus,  and  the  Land  of  the  KozaMcs  of 
(excluding  the  peninsula  of  Kamtschatka)  extends  to  the-  Don  and  of  the  Black  Sea,  and  the  rest  of  the 
the  north-east,  and  at  207°  5&  of  longitude  finishes  Kuban,  as  far  south  as  the  T6rek.    Asiatic  Russia 
under  66°.  5'  30"  of  latitude,  by  the  north  Tchukot  contains- all  Siberia,  Mount  Kaucasus,  and  Georgia. 
Koi  Cape.     Consequently  its  greatest  breadth  is  450£,        Different  divisions  of  the  empire  have  been  in  use 
its  least  breadth  280,  and  its  middle  breadth  868}  at  various  epochs,  as  may  be  seen  by  consulting  the 
geographical  miles.   The  superficies  of  the  empire,  ex*  Tables  given   hereafter  under  the  head  Populations 
eluding  all  the  large  gulfs  of  the  sea,  the  Sea  of  Aaoph,  and  which  need  not  be  repeated  here,  though  equally 
and  the  islands  lying  in  the  Eastern  Ocean,  contains  connected  with  the  present  subject. 
31 1,066.  geographic  square  miles.  In  ah  empire  of  such  enormous  extent,  as  might  be  Surface. 

Another  Russian  author,  Vsevolojskii,  however,  says  expected,  its  surface  presents  a  great  variety  of  appear- 

that  Russia  contains  380,570  geographic  square  miles;  ances,  and  especially  in  Asiatic  Russia. 

•  As  in  the  Tabks  hereafter  from  Hassctt  and  Crome,  under  the  head  Population. 

vol,  xvu,  part  n.  3a. 
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Ronn.       The  raott  celebrated  mountains  are  Mount  Kaucasus, 
v^y^/  stretching  between  the  Caspian  and  the  Black  Sea; 

Mountain!,  the  Ural  mountains,  separating  Europe  from  Asia ;  the 
mountains  of  Olonets,  which  extend  to  an  immense 
length,  and  on  the  north  divide  Russia  from  Sweden ; 
the  romantic  mountains  on  the  south,  coast  of  the 
Krimea  ;  the  Altaic  chain,  which  has  various  names 
in  different  places,  and  separates  Russia  from  China ; 
and  the  Valdai  hills,  half  way  between  Petersburgh  and 
Moscow,  &c.  &c 

supt  or  Immense  plains  called  steps  (by  the  Germans  steppes,) 

plains.  some  of  them  barren,  others  very  productive,  especi- 
ally of  grass,  occupy  different  parts  of  both  Asiatic  and 
European  Russia.  In  Asia,  the  principal  steps  are 
those  of  the  Irtish,  of  the  Oby  and  Yenisaey,  of  the 
Yenissey  and  Lena,  and  of  the  Lena  and  Indighirka. 
In  Europe,  are  the  steps  of  Petshora,  of  the  Dneper,  of 
the  Don,  of  the  Volga,  of  the  Ural,  &c.  Some  of  the 
s'eps  in  Siberia  are  covered  with  forests,  or  birch, 
pines  and  firs,  and  interspersed  with  salt  lakes,  . 

Soil*.  The  north  of  Russia  contains  great  tracts  of  marshy 

gipund,  and  much  of  it  lies  waste ;  but  the  south 
abounds  in  fertile  plains.  The  most  fertile  part  of 
European  Russia  is  that  between  the  Don  and  the 
Volga,  Enormous  tracts  of  Siberia  are  nearly  inca- 
pable of  agriculture,  and  the  thinness  of  the  population 
does  not  call  for  their  improvement. 

Morasses  are  frequent  in  Russia,  and  are  of  enormous 
extent  in  Siberia. 

The  seas  connected  with  Russia  are  the  Arctic  ocean, 
the  Eastern  ocean  or  Archipelago,  the  Inland  Seas, 
the  Baltic  Sea,  the  Black  Sea,  the  Sea  of  Azoph,  the 
Caspian  Sea,  the  Sea  of  Aral,  and  the  Sea  of  Ochotsk. 

ttnyt  and         The  bays  and  gulfs  of  Russia  are  chiefly  the  gulf  of 

gulfs.  Finland,  the  gulf  of  Archangel,  the  bays  of  the  Oby 

and  of  the  Yenissey,  the  bay  of  Anadhir  in  the  eastern 
Archipelago ;  the  harbour  of  St.  Peter  and  St.  Paul,  in 
the  southern  extremity  of  Kamstchatka. 

Kiven.  The  Russian  empire  is  watered  by  numerous  and 

highly  important  rivers,  some  of  them  of  small  sise, 
and  others  of  great  magnitude,  and  running  a  course 
of  thousands  of  .miles.  Among  them  are  to  be  enu- 
merated the  northern  Dvina,  (generally  though  falsely 
called  the  Duna,)  the  western  Dvina,  the  Neva,  the 
Volga,  the  Oka,  the  Terek,  the  Don,  the  Kuban,  the 
Dneper,  the  Dnester,  the  Boog,  the  Ob  or  Oby,  the 
Irtish,  the  Tobol,  the  Yenissey,  the  Lena,  the  Yana, 
the  Indighirka,  the  Kolyma,  the  Anadhir,  the  Kamst- 
chatka, &c*  &c 

Lakes.  Russia  is  not  abundant  in  lakes  considering  its  size. 

In  Europe,  are  the  Yenadia,  in  Russian  Lapland,  the 
Ladoga,  the  Onega,  and  the  Peipus,  in  the  neighbour- 
hood of  St.  Petersburgh,  and  the  Ilmen,  and  theBelo- 
Oarero,  in  the  government  of  Novgorod.  In  Asia,  the 
chief  lakes  are,  the  Lake  or  Sea  of  Baikal,  the  Lake  of 
Altyn-Noor,  or  the  Golden  Lake,  and  the  Lake  of 
Altyn  or  Telitsko. 

Forests.  European  Russia,  for  the  moat  part,  abounds  in 

wood.  Extensive  and  even  boundless  forests  are  seen 
between  Petersburgh  and  Moscow,  Moscow  and  Via- 
dimir,  and  in  some  of  the  north-eastern  governments. 
Towards  the  south,  woods  are  less  abundant ;  and  the 
vicinity  of  the  Black  Sea,  of  the  Caspian  Sea,  and  the 
Kuban,  are  almost  naked.  In  some  peris  of  Siberia 
.are  also  seen  interminable  forests;  but  its  northern 
and  eastern  parts  are  destitute  of  wood. 

J  Jaadt.  In  the  eastern  ocean,  are  the  Aleutian  and  Kurilian 

islands.  In  the  Gulf  of  Finland,  Hoglan  and  some 
small  island*,  besides  Retusaii,  the  island  in  which 
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Cronstadt  is  situated ;  and  at*  its  mouth  are  the  islands  im 
of  Dogs,  Ort,  and  Oesel.  Nova  Zcmbla  also  belongs  Wy 
to  Russia.  % 

Nothing  can  be  more  false  than  the  almost  general  Cfc» 
association  of  extreme  cold  with  the  name  of  Haiti*;  am 
for,  in  the  first  place,  the  summer  of  it*  northern  go- 
vernments, though  short,  is  very  warm,  and  even  hot ; 
while  the  inhabitants  of  the  southern  provinces  enjoy 
a  mild,  a  warm,  or  even  an  Indian  climate.  In  fact, 
from  the  immense  magnitude  of  this  empire,  is  to  be 
found  the  contrast  of  extremely  warm  and  extremely 
cold  regions.  Authors,  therefore,  with  great  propriety, 
in  treating  of  the -climate  of  Russia,  have  divided  the 
empire  into  regions,  some  choosing  to  form  but  three, 
others  four  regions.  Herrmann  adopt*  the  following 
division. 

1st,  The  very  cold  region,  extending  from  78°  to 
60°  of  north  latitude ;  2d,  The  cold  region,  extending 
from  60°  to  55°  of  north  latitude ;  Sd,  The  moderate 
region,  extending  from  55°  to  50°  of  north  latitude; 
4th,  The  hot  region,  extending  from  60°  to  the  southern* 
most  parts  of  the  empire.  In  a  great  extent  of  the 
first  region  there  is  scarcely  any  summer,  for  the  few 
months  it  does  not  snow  or  rain  scarcely  deserve  that 
name.  The  eastern  districts  of  this  region  are  much 
colder  and  more  barren  than  the  western*  At  Peters* 
burgh,  the  climate  is  rude  and  severe,  and  sometime* 
excessively  cold.  There  Fahrenheit's  thermometer  has  | 
stood  as  low  as  89°  below  0.  When  the  weather  ii 
moderate,  the  air  pure,  and  the  sun  shining,  and  with- 
out any  wind,  a  well-clothed  healthy  person  enjoys 
even  thi*  frigid  season.  But  when  a  severe  east  wind 
arises  during  frost,  all  animated  nature  feels,  its  power- 
ful influence.  When  it  snows,  with  a  gentle  wind  ia 
the  depth  of  winter,  nothing  can  present  a  mere  gloomy, 
lurid,  desponding  spectacle,  than  the  splendid  espial 
of  the  north.  The  spring  here,  if  it  deserve  the  nan* 
has  frequently  a  great  deal  of  frost,  snow,  and  rain, 
and  is  peculiarly  disagreeable  at  the  breaking  up  of  the 
ice,  when  the  streets  are  next  to  impassable.  Bat 
"  winter  gone  and  summer  is :"  the  transition  from  one 
season  to  the  other  is  almost  instantaneous.  The  short 
summer  of  four  months  is,  for  the  most  part,  fine,  sod 
often  delightful.  It  is  occasionally  oppressively  sultry; 
so  that  the  cool  and  beautiful  mornings  and  eveningi 
are  highly  enjoyed.  When  the  days  are  at  the  longed 
i.  e.  about  18£  hours,  the  twilight*  are  charming  be- 
yond conception,  and  sometimes  so  luminous,  tost  s 
person  can  read  in  the  open  air  at  midnight.  The 
autumn  has  sometimes  bright  days,  but  is  more  ge» 
nerally  cloudy,  wet,  and  boisterous.  The  winter  ii 
always  severe,  but  varies  considerably  both  as  to  the 
degree  of  severity,  and  as, to  the  period  of  the  greatest 
cold.  Most  frequently,  however,  the  severest  frosti 
occur  in  January.  During  the  winter  months,  the 
atmosphere  is  generally  dry,  and  the  mortality  is  Is* 
than  at  other  seasons  of  the  year.  The  length  of  the 
shortest  day  is  only  five  and  a  half  hours ;  and  when 
they  happen  to  be  cold  and  gloomy,  there  is  httk 
earthly  enjoyment  out  of  doors,  though  the  body  be 
well  enveloped  in  a  fur  shoob,  fur  cap,  and  fur  boot* 
so  as  to  defy  the  effects  of  cold,  and  the  mind  better 
so  disposed  to  gaiety,  except  the  natural  amuseoMOt 
of  descending  the  ice-hills,  and  at  trotting  sMtrhsi  • 
the  river.  But  while  winter  rages  without,  theiahsj 
bitants  at  home  feel  not  its  effects  m  their  p  att  Mi*** 
houses.  During  this  season  of  the  year  the  Nets  i» 
covered  with  ice  nearly  a  yard  in  thickness.  On  so 
average,  there  are  annually  from  HO  to  IJOdsfiof 
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(hat,  daring  which  the  ground  is  froaeri  to  the  depth  VL  .       ■_ 

■  of  nearly  three  feet     The  aurora  boreal*  11  very  fre-  upon  the  Bereaiu* 

quern,  and  it*  coruscations  peculiarly  varied.  Thunder 
norms  are  net  unfrequent,  and  are  sometimes  violent, 

high  winds  are  not  predominant,  and  it  seldom  hails)  VII.  Tuamos,  upon  the  Dm, 

but  hoar-frosts,  producing  the  most  beautiful  appear.  VI1L  Natajettai  upoo  the  Nienien  - 

■nces  on  the  tree,,  are  ve?y  frequent    When  thVsun  "***  *•  — » rf  ^"^ 

shines,  these  trees  appear  like  enormous  chandeliers, 

covered  with  nrllh'ons  of  resplendent  gems,  IX.  Upon  the  eanala  of  Pixuxn 

Id  the  second  region  of  the  empire  the  summer  is  X.  Commerce  of  Stent*. 
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indeed  short  ii 


J  parts ;  but  in  most  of  them  it  is 
ys  are  so  long,  that  the  fruits  of 

the  earth  u — "" "  '—  :~  '  ~1— *"  ': — 


i  a  shorter  time 
The  winter  in  the  greatest  part 
of  this  region  is  generally  very  severe. 

In  the  third  region  the  winter  is  also  long  and  cold, 
.... :-n_  ±_ -»-   _r  c:i :-       tk:.  :=   ».k„. 


illy  come  _to  maturity  ii 
than  in  other  plan 


Upon  the  InUh 
Tuia 

Tobol 


8.109,617 

4.311,064 

6,615.046 

421,892 


1,781,896 
507,407 

11,630,236 


13,914,979 
As  the  importation  is  not  always  separated  from  the 


especially  m  some  parts  of  Siberia.     This  is  lather    exnortatiosj,  we  cannot  value  these  two  (tires  except 
owing  to  the  lofty  mountains  with  which  these  dis-     °f  approximation, 
triers  abound,  than  to  their  high  degree  of  latitude. 
The  governments  belonging  to  this  region  in  European 
Russia,  however,  usually  enjoy  a  short  and  mild  win- 
ter, and  a  fine  warm  summer. 

In  the  fourth  region  the  winter  is  short,  and  except 
in  some  parte  of  Irkutsk  and  Kholivan,  not  very  cola  ; 
tnd  the  summer  is  warm,  and  in  many  parts  very  dry. 
One  of  the  most  delightful  districts  in  this  region  is 
the  Krhnea,  or  rather  its  south  coast 

COMMERCE. 


For  St  Pete  isburgb 

Ho.  69,634,315 

Ho.  9,004,611 

34.960.0J  3 

2,078,979 

Aurffhafl              • 

.    12,134,329 

16,554,917 

Archangel 

9,332,171 

Rig* 

8,109,677 

Taganrog 

4,321,084 

Upon  theNIeraen 

9,096,938 

For  the  commerce  of  the  southern  provinces,  that  of 
the  canals  of  Finland,  and  upon  the  rivers  of  Siberia, 
both  of  importation  and  exportation,  our  data  only 
present  the  total. 

But  nevertheless,  we  see  by  these  data  that  the 


Mr.  Herrmann  has  given  various  dissertations  re- 
ipecting  the  commerce  of  Russia  in  the  Mimoiret  de        „_„ 

r Academic  Imperial*  dee  Sciences  de  St.  Peterttmrgh,  known  importation  surpasses  the  exportation  by  about 
or  whose  labours  we  shall  take  advantage.  In  the  fifth  5j,  The  first  amounts  to  158,498,194  roubles,  the  se- 
votome  of  that  work,  p.  66*,  is  a  paper  respecting  the    end  to  89,786,534  roubles. 

interior  commerce  of  Russia  in  1818,  in  which  he  Aatrachanhas  the  most  considerable  exportation:  St 
treats,  in  succession,  of  the  commerce  at  St.  Peter*  Petersburgh  the  greatest  importation  of  the  interior, 
burgh,  Moscow,  Riga,  upon  the  nver  Niemen,  of  As-  As  the  prices  of  merchandise  and  the  value  of  money 
ttacnao,  of  Taganrog,  of  the  canals  of  Finland,  of  the  TBJy,  Herrmann  has  given  a  general  table  of  all  the 
pn&perand  tfaeDnesteri  of  the  northern  provmces,  merchandise  which  passed  in  1813  by  the  principal 
including  Archangel,  and  of  Siberia.  He  enumerates  rivers  „,,]  canals  0f  Russia,  in  mother  and  subsequent 
the  articles  and  their  value,  and  concludes  with  the    p.™,  „  the  same  volume  of  the  Mfmoiret.    In  vol.  vi. 

p.  686,  the  same  author  gives  a  statistical  account  of  the 
principal  fairs  of  Russia,  vis.  of  Makarief  (now  of 
Nisbnri  Novgorod)  and  of  Irbit,  and  also  of  that  of  Ro- 
men  in  the  government  of  Poltava,  and  of  Korennaya 
Pustinya  in  that  of  Kursk.  In  vol,  vi.  p.  810,  are  con- 
tained most  valuable  statistical  tables  respecting  the 
foreign  commerce  of  the  Russian  empire,  from  the  year 
1802  to  1807,  and  from  1812  to  1815,  which  were  pre- 
sented by  Herrmann  on  the  24th  Sept  1817,  to  a  con. 
ference  of  the  Imperial  Academy.  The  statistical  ac> 
counts  of  the  years  1808-11  are  awanting,  and  this  de- 
ficiency renders  the  difference  between  the  two  tables 
Still  more  striking.  One  of  them  includes  part  of  the 
time  of  the  continental  system)  and  the  other  that  of 

The  total  commerce  of  Russia,  by  sea  and  land,  dur- 
ing these  ten  years,  was  as  fellows : 


1.  St.  PxTKXBaoaoH.    Importation 
by  Viihnil  Volotebok, 

brltarr'e  canal             .           .       - 

Total 
Bnaaathw 
bj  VIAnii  Volotchok                                  « 

br  Maij'a  canal                                 . 

Total 
Mrrrhmdhw  which  bad  wintered 

Rouble.. 
75,099,369 

5381,259 

89,631,315 

699,671 

9,261,165 

43^40 

9,004,617 
3.915,430 

OesDd  total  of  Importation  and  exportation 
IL  Moicow.    Importation       ■               • 
Eipqrtatton          -              • 

III.  AsTkaCaUSJ.     Importation 

Exportation            • 

alii   Hi 
ft3  fitfa 

IV.  BOOTHXaX  Pbowncbi. 
Navigation  upon  the  Deeper 

98,690,976 
9,760,635 

393,881 

V.  J»  obthibk  Pkovibce  a. 
Upon  the  JJrina 
Upon  Catharine'*  canal 

10,144,529 

9,046,099 

266,678 

9,332,171 
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russia: 


Russia* 

Commerce. 


f  n  comparing  the  mediums,  it  results  that  the  im- 
portation has  more  than  doubled  of  late  years;  for 
there  is  a  surplus  of  55  millions  of  roubles ;  and  that 
the  exportation  has  nearly  tripled,  for  it  exceeds  by 
109  millions  that  of  the  years  indicated  in  the  first 
table. 

In  general,  the  exportation  has  been  greater  than  the 
importation.  According  to  the  first  table,  there  had 
been  exported  for  12  millions;  according  to  the  second 
table,  for  66  millions  above  that  of  the  importation. 
But  even  in  supposing  that  there  had  been  considerable 
smuggling,  the  surplus  of  exportation  would  still  be 
in  favour  of  Russia. 

The  year  the  least  favourable  for  commerce  was 
3807  ;  the  most  extensive  was  1815.   The  total  foreign 


commerce  in  the  first  year  was  *93  millions,  arid  that  fa 
of  the  last  S3  At ;  therefore  there  was  an  exces*  of  241,  ^Zl 
which  gives  the  proportions  of  1  to  $fr* 

All  the  Reviremenl  of  commerce  amounted  in  the  first 
period  per  annum  at  a  medium  to  114,541,817  roubles, 
and  in  the  second  to  £79,284,966  roubles,  and  there- 
fore  surpassed  that  of  the  first  period  by  164,749,149; 
1.  e\  that  it  had  more  than  doubled,  without  including 
the  commerce  by  transit,  of  wliich  we  shall  speak 
hereafter. 

The  grand  channels  of  this  commerce  by  sea  and 
land,  the  principal  kinds  of  merchandise  impotted  and 
exported,  and  the  commerce  of  St.  Petersburgh  in  par* 
ticular,  merit  general  attention. 


I.  Commerce  by  Sea. 


Years. 

By  the  Baltic* 

By  the  White  Sea.f 

By  the  Black  Sea  and  the 
Sea  of  Azof.  $ 

By  the  Caspian  Sea.  J 

Importation. 

Exportation. 

Importation. 

Exportation. 

Importation. 

Exportation. 

Importation. 

Exportation. 

1802 
1803 
1804 
1805 
1806 
1807 

32,9S3,418 
30,125,676 
27,107,653 
28,930,001 
27,191,468 
27,394,978 

46,917,134 
49,430,718 
45,152,020 
52,115,188 
49,143,759 
43,027,294 

549,732 
50 1,506 
388,669 
389,872 
287,226 
587,424 

4,796,017 
4,802,638 
2,221,490 
3,754,091 
4,095,661 
3,287,034 

2,054,789 
2,960.886 
4,216,343 
5,365,059 
'   4,730,138 
584,977 

2,986,096 
4,924.050 
4,915,357 
7,403,372 
3,628.323 
397,694 

666,044 
8)2,192 
757,241 
857,201 
544,760 
1,077,610 

89,961 
150,138 

96,485 
126,564 

91.443 
185,599 

Total 

173,733,194 

285,786,113 

2,707,429 

22  956,931 

19,956,931 

14,254,892 

4,705,048 

740,213 

■  ■ 

From. this  Table,  it  results,  1st,  That  the  importa- 
tion upon  the  Baltic  Sea,  and  upon  the  White  Sea, 
during  the  above  period,  was  very  inferior  to  the  ex- 
portation ;  that  commerce  was  more  equal  upon  the 
Black  Sea,  but  that  the  importation  greatly  surpassed 
the  exportation  upon  the  Caspian  Sea. 

2d,  That  the  importation  upon  the  Baltic  Sea  has 
diminished,  but  that  the  exportation  has  been  better 
sustained.  The  first  phenomenon  was  the  effect  of  the 
continental  system ;  the  second  arose  from  the  want 
which  foreigners  had  of  Russian  productions. 

3d,  That  the  commerce  of  the  White  Sea  is  chiefly 
commerce  of  exportation,  which  has  been  pretty  well 
sustained  in  spite  of  all*  obstacles. 

4th,  That  the  commerce  upon  the  Black  Sea  is  the 
most  equal  commerce  among  the  commercial  nations. 


The  surplus  which  there  is  of  that  of  exportatiotyariiet 
chiefly  from  the  commerce  of  Odessa  in  corn. 

5th,  That  the  commerce  upon  the  Caspian  Sea  is  the 
most  disadvantageous  to  Russia,  the  importation  being 
seven  or  eight  times  greater  than  the  exportation. 

6th,  That  the  general  importation  by  sea  amounted, 
during  this  period,  at  a  medium  to  33,506,643  roubles, 
and  the  exportation  to  55,623,024.  The  balance  was 
therefore  in  favour  of  Russia;  for  there  was 22, 116,381 
roubles  more  exported  than  imported.  ||  Assuredly 
we  ought  to  allow  something  for  smuggling,  but  still 
the  balance  was  favourable  for  Russia. 

7th,  That  the  general  trade  amounted  to  89,129,667 
at  a  medium  per  annum. 

The  second  table  upon  the  commerce  by  sea  coo- 
tains  the  following  data: 


< 

Yean. 

By  the  Baltic  Sea. 

By  die  White  Sea. 

By  the  Black  Sea  and  the 
Sea  of  Azof. 

*  By  the  Caspian  Sea. 

Importation. 

Exportation. 

Importation. 

Exportation. 

Importation.     1    Exportation. 

Importation. 

Exportation. 

1812 
1813 
1814 
1$15 

47,542,819 
89,937,446 
80,072,063 
80,135,941 

82,933,106 

76,474,118 

129,517,007 

141,682,571 

8,713,083 
5,549,598 
1.140,864 
2,499,332 

10,609,158 
7,723,398 
8,845,528 

15,854,110 

3,019,905 
6,364,631 
9,600,063 
7,714,974 

10,767,677 
15,480,616 
15,396,537 
22,020,4*1 

1,059,138 
2,337,734 
2,962,388 
2,203,644 

309,689 
1,918.824 
1,769,625 
2,032,18! 

Total 

297,688,269 

430,606,802 

17  902,877    |  43,032,191 

26,699,573 

63,665,251 

8,569,904 

6,030480 

The  same  phenomenon  takes  place  in  this  period  of  a 
flourishing  commerce ;  the  exportation  is  every  where 
much  superior  to  the  importation,  except  upon  the  Cas- 
pian Sea. 

The  importation  by  the  Baltic  sea,  in  1813,  is  unique 


in  its  kind  ;  it  exceeds  by  forty-two  millions  tb*t 
of  the  year  1812  ;  it  even  exceeds  the  exportation  by 
thirteen  millions.  When  the  continental  system  fell 
to  the  ground,  and  when  peace  was  restored  to  Europe 
after  the  dreadful  conflict  of  1812,  England  especially 


*  At  St.  Petersburgh,  Cronstadt,  Riga,  Pernau,  Narva,  Arenaburg,  Wiburg,  Libtu,  Fridericksham,  Windau,  Reval,  HapsaL 
t  At  Archangel  and  Onega. 

t  At  Odessa,  Nickolaef,  Ovjdiopol,  Eupatoria,  Sev&stopole,  Kettch,  Theodosia,  Taganrog,  Mariopdle,  YenikaU. 
§  At  Astrakhan— 2V.  B.  All  the  calculation!  in  this  and  the  following  Tables  of  coarse  are  in  roubles. 
0  The  original  is,  "Plus  d'importe*  qu'exportc,"  which  we  suppose  to  be  a  mistake 

6  ' 
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filled  the  port*  of  Ruaai*  with  colonial  rnerchaodise 
and  her.  mtnufactored  goods,  in  as  far  as  the  then  ex* 
isting  Tarif  permitted.  Neither  France  nor  Spain  could 
as  yet  take  an  active  part  tn  this  enormous  importation' 
into  Russia,  the  Hanseatic  towns  were  in  part  ruined ; 
it  was  from  England  then  especially  that  this  enor- 
mous mass  of  merchandise  was  imported.     This  period 
passed,  the.  importation  by  the  Baltic  Sea  fell  some- 
what, but  it  always  remained  thirty. three  millions  su- 
perior to  the  year  1612,  and  fifty-three  millions  su- 
perior to  the  last  years  of  the  preceding  period.     By 
the  White;  Sea  the  importation  during  the  last  period, 
from  half  a  million  and  less,  suddenly  rose  to  aboTe 
eight  millions.     This  was  an  extraordinary  case,  which 
is  accounted  for  by  the  military  affairs  of  that  year. 
When  Russia  became  more  tranquil,  the  great  impor- 
tation retook  its  ordinary  course  by  St.  Petersburgh  ;  it 
necessarily  diminished  at  Archangel,  but  it  still  re- 
mained by  two-thirds  superior  to  that  which  it  had 
been  in  the  preceding  period.     By  the  Black  Sea,  and 
by  the  Sea  of  Azof  commerce  augmented,  but  not  so 
rapidly   as    by   the   Baltic  Sea,   because    this   com- 
merce had  always  experienced  moins  d*  entrants*  du- 
ring the  period  of  the  continental  system.      Last- 
ly, the  commerce  by  the  Caspian  sea  has  preserved 
its  character,  i.  e.  that  the  importation  exceeds  the  ex- 
portation, at  the  same  time  there  is  an  infinitely  greater 
equality  than  formerly ;  when  during  six  years  there 
was  imported  for  four  and  a  half  millions,  and  only  ex- 
ported for  700  000  roubles,  for  in  these  last  years  there 
has  been  imported  for  eight  and  half  millions,  but  there 
has  also  been  exported  for  six  millions;  an  exportation 
anheard  of  by  this  channel,  and  which  appears  to  aug- 
ment annually. 


The  exportation  by  all  channels-  presents  the  most     Russia, 
satisfactory  results.  It  surpasses  (in  only  reckoning  by  <**~>r^>- 
millions)  the  importation  Commerce. 

By  the  Baltic  Sea,  by  -  '      133  millions. 

•     By  the  White  Rem*  by  -  -26 

By  the  Black  Sea,  and  by  the  Sea  of  A&of,  by  37 


Total, 
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that  foreign  countries  have  paid  to  Russia  during  four 
years  of  victory,  not  by  the  kind  of  extraordinary  re- 
ceipt of  the  time  of  the  French  Revolution,  but  by  a 
free  and  regular  commerce.  It  surpasses  the  expor- 
tation in  the  time  of  the  continental  system  by  one 
hundred  and  forty-five  millions  by  the  Baltic  Sea,  by 
twenty-one  millions  by  the  White  Sea,  and  by  thirty- 
nine  millions  by  the  Black  Sea  and  the  Sea  of  Azof  : 
total  two  hundred  and  five  millions  more  exported  in 
four  years  than  before  in  seven  years  of  a  languishing 
commerce.  We  have  already  noticed  how  much  the 
exportation  by  the  Caspian  Sea  has  gained,  viz  : 
5,390,107  roubles. 

The  total  importation  by  sea,  during  these  four  years, 
amounts  to  350,853,623  roubles,  or  at  a  medium  per 
annum,  to  87,723,405  roubles  : — 54,21 6,762  more  than 
during  the  first  period;  it  has  therefore  more  than 
doubled. 

-  The  total  exportation  was  543,344,567  roubles, 
per  annum  135,836,141,  or  80,213,177  roubles  more 
than  during  the  preceding  six  years. 

The  general  Retirement  has  been  upon  an  average 
223,559,546  roubles  ;  it  has  therefore  been  134,429,879 
roubles  greater  than  during  the  period  that  the  iron 
hand  of  despotism  held  Europe  enchained. 


II.  Commerce  by  Land. 


With  Sweden. 

With     Russia,    Oermany, 
and  Austria. 

With  Moldavia,  Wallachia, 
and  Bessarabia. 

By  the  .Governments  of 

Finland    and   Oloneta, 

▼is.  by  Sardopole,  Nish- 

lot,  Wulmanstrandt,  and 

Joushkoser. 

By  the  Governments  of  WUna, 
Grodno,  by  Volchrnla  and  Po- 
dolift,  Polangen,  Jonburg,  Kov- 
no,  Grodno,  Brett,  Radsivilof. 

By  the  Governments  of  PodoUa, 
Xheraon;    Mohilof,  and    by 
Parkanak  and  Duboatar. 

Year. 

Importation.  Exportation. 

Importation. 

Exportation. 

Importation. 

Exportation. 

1802 
1803 
1801 
1805 
1806 
1807 

99,068 
53,656 
64,016 
83,881 
82,219 
72,196 

110,391 
68,423 
43,606 
57,302 
62,421 
58,295 

11,572,345 

11,018,314 

8,459,563 

8,122,163 

10,260,180 

3,186,052 

4*187,996 
4,784,639 
3,426,157 
4,921,251 
2,584,227 
2,756,710 

2,471,867 
3,087,655 
2,268,863 
2,687,708 
1,616,202 
779,222 

779,064 
473,056 
415,838 
481,119 
434,176 
449,423 

Total 

455,066 

400,438 

51,618,617 

22,963,979 

12,911,517 

3,032,676 

Year. 


1802 
1803 
1804 
1805 
1806 
180T 


With     Persia    and    the 
Mountain  Tribes. 


Total 


By  the  Governments  of  Astra 
chan    and    the    Kaucasus, 
Kislar,    Proteshnoi-Okopsk, 
UsUabinak,  and  Moadok. 


Importation.     Exportation. 


201,268 
192,177 
138,982 
180,483 
281,542 
184,021 


15.348 

16,881 

6,826 

9,934 

15,506 

4,615 


1,178,472  J      72,110 


With     Chiva,    Bacharia,  * 
and  the  Khirgi*. 


By  the  Governments  of  Oren-IB 
burgh,  Tomsk,  and  Tobolsk ; 
Orenburgh,   Omsk,    Troitsk, 
PetropAvlov&k,Semipal&tinsk, 
KainlnegOTsk  and  liuclitrma. 


Importation. 


I 


2,440,256 
2,993,664 
0,345,144 
3,169,936 
2,671,009 
1,099,156 


13,719,165 


Exportation. 


1,079,410 

793,298 

784,020 

1,180,980 

1,104,127 

881,772 


With  China. 


the  Governments  of  Irkutsk, 


By  tne  uovenimena  or  mui 
Klacht,  and  Zurutchantovesk. 


Importation. 


I 


4,491,307 
3,810,129 
4,753,635 
5,742,814 
3,976,692 
5,438,026 


: 


2,016,320 
1,704,802 
1,965,750 
2,377384 
1,489,913 
2,513>4r}5 


5,823,607     28,221,603' *  10,957,634 


I 


BnntA. 
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RUSSIA;' 


The  (windpal  commerce  of  Russia  1>y  land  is  that 
with  Prussia,  Germany,  and  Austria,  from  Poiangen 
to  Radzivilof,  and  with  China-  by  Kiachta ;  the  com- 
merce of  the  second  rank  is  with  China  and  Bucharia, 
Moldavia,  Wallachia,  and  Bessarabia ;  the  most  incon- 
siderable commerce  is  that  with  Persia  and  Sweden. 

By  these  different  channels  of  commerce  Russia  lost 
enormously  during  thiar  sad  period,  for  the  medium  of 
known  importation  amounted  to  18,017,408  roubles, 
while  the  medium  of  exportation  waa  only  7,891,741 
roubles.  And  as  the  frontiers  by  land  are  much  more 
difficult  to  guard  against  smuggling  than  the  sea-ports, 
especially  of  so  enormous  an  extent  as  from  Finland  to 


China,  it  may  be  reckoned  certain  that  the  importstion  Ra 
surpassed  the  exportation  at  least  by  two*thirds.         ^ 

The  greatest  variations  of  commerce  are  found  in 
the  importation  in  the  commerce  with  Russia,  Ger. 
many,  and  Austria,  for,  from  ten  to  eleven  millions,  it 
suddenly  fell  to  three  millions.  Political  drenmstansM 
were  the  cause  of  this.  The  commerce'  with  Chins, 
although  always  unfavourable,  baa  been  better  sus- 
tained. 

.  But  we  shall  now  take  a  glance  at  the  second  table, 
so  as  to  compare  it  with  the  first,  to  draw  final  con- 
elusions.  It  is  arranged  in  a  different  manner  from 
the  first,  and  contains  fewer  details. 


Year. 


1818 
1613 
1814 
1815 


Total 


By  tha  fcoq&en  of  Europe, 
from  Poiangen  to  Dubot 


car. 


Importation. 


8,014,239 
7,495,145 
9,219,8*7 
7,683,089 


32,412,350 


Exportation. 


28,928,981 
23,471,019 
31,350,484 
27,749,124 


111,499,608 


With 


Importation. 


1,002,728 

1,390,114 

1,185,864 

864,888 


Exportation. 

71,753 
104,315 
100,524 

93,927 


By  the  Aaiatie  rroodan,  from 
the  Caspian  to  China. 


Importation. 


4,829,537 
2,979,221 
5,229,377 
6,966,326 


4,443,594      370,522     20,004,441 


3,291,486 
3,016,909 
3,808,269 
4,214,860 


With  China. 


Importation. 


2,936,167 
5,464,673 
3,934,077 
5,802,258 


14,331,524  18,137,175 


■brportanon. 


1,397,676 

4,238,477 
3,268,654 

5,002,116 


14,906,923 


The  total  of  importation  amounted  to  71,997,580 
roubles,  the  exportation  to  141,108,577  roubles ;  there- 
fore there  waa  a  surplus  of  69, 1 10,997  roubles,  a  phe- 
nomenon which  had  not  been  seen  for  a  long  time ; 
but  such,  says  Herrmann,  are  the  happy  effects  of  va- 
lour and  liberty. 

The  importation  then  was,  at  a  medium,  1 7,999.395 
roubles  per  annum,  the  exportation  at  35,852,244,  s.  e. 
double.  The  importation  has  remained  almost  the 
same  as  in  the  first  period,  but  it  is  the  exportation 
which  has  augmented  in  an  astonishing  manner.  It 
has  not  augmented  by  all  the  channels  of  commerce 
by  land,  it  is  only  by  the  channel  of  the  frontiers  of 
Europe  that  this  enormous  surplus  is  found,  every 
where  else  the  importation  surpasses  the  exportation ; 
however,  the  exportation  by  the  Asiatic  frontiers,  and 
by  Kiachta  has  greatly  gained ;  whence  it  follows,  that 
in  this  respect,  the  two  tables  have  the  eame  charac- 
ter, vis.  Russia  even  at  present  loses  by  her  commerce 
by  the  Asiatic  frontiers,  and  with  Persia  and  China; 
but  she  gains  by  that  of  the  frontiers  of  Europe. 

In  comparing  the  commerce  of  Russia  by  sea  and 
by  land  we  find  the  following  data. 


things  in  truth,  every  other  commerce  by  land  is  in- 
dispensable, but  always  more  or  less  unfavourable. 

The  principal  articles  of  the  commerce  are  about 
twenty-four  of  exportation.  Among  these,  lintandhemp, 
with  other  seeds  and  oil,  corn,  hog's  lard,  and  wood, 
are  the  principal.  Iron,  linen,  leather,  potashes,  tar, 
wax,  soap,  cords,  and  cables,  and  furs,  are  the  most  con- 
siderable objects,  as  the  produce  of  manufactures  sod 
fabrics. 

There  are  above  thirty-two  articles  of  importstion, 
among  which  are  Its  provisions  de  bouchet  especially 
sugar,  coffee,  and  wine.  Herrmann  has  given  some 
excellent  tables  respecting  the  kind  of  goods  imported 
and  exported,  which  we  cannot  copy  here,  but  which 
are  worthy  of  attention.  He  also  gives  a  table  of  the 
commerce  by  Transit,  which  is  interesting. 

We  shall  conclude  this  part  of  our  subject  with  s 
valuable  table  of  the  commerce  of  St  Petersburg!),  as 
it  is  the  chief  entrepftt  of  the  foreign  commerce  of 
Russia ;  and,  as  upon  an  average,  above  one-third  of 
that  commerce  is  carried  on  in  it 


Medium  per  annum, 
from  1808—1807. 

Medium  per  annum, 
from  1812—1815. 

• 

Importation. 

Exportation* 

Importation. 

Exportation, 

By  Sea 
By  Land 

33,506,6*3 
18,017,406 

5^623,024 
7,391,741 

87,713,405 
17,990,395 

135,836,141 
35,859.244 

Yean. 


1802 
1803 
1804 
1R05 
1806 
1807 


Total. 
Medium. 


Importation. 


24,735,483 
22,823,617 
21,065,007 
20.489,067 
18,776,193 
18,202,536 


Exportation. 


30,456,802 
31,703,765 
29,269,944 
29,831,416 
28,739,540 
28,631,826 


196,091,903.178,632,593 
21,05131?!  29,772,099 


Yean. 


1812 
1813 
1814 
1815 


Total. 

Medium 


39,210,883  58,906,357; 
75,799,838  53,634,49* 
64,440375  91,79534? 
65,573,193107,35^4 


245,024,289311,691 
61,256,072  77,98,961 


w4Tij 

fit] 


Exportation  has  always  been  favourable  to  Russia 
in  her  commerce  by  sea  j  it  was  not  so  in  the  preceding 
period  for  her  commerce  by  land.  In  the  first  period, 
the  commerce  by  land  was  to  that  by  sea  as  one  to  three 
and  about  three-fourths,  in  the  second  period  as  one 
to  four  and  something  more. 

The  commerce  by  sea  is  not  only  the  most  consider- 
able of  Russia,  but  it  is  likewise  the  most  lucrative ; 
at  all  times  it  has  gained  more  or  less.  The  commerce 
by  land  is  only  favourable  to  Russia  by  the  channels 
on  the  European  frontiers ;  but  in  the  actual  state  of 


It  results  that  the  importation  of  St  Petersburgb  bis 
almost  tripled  in  the  last  period,  and  that  the  export* 
ation  has  more  than  doubled,  t.  e.  that  it  stands  shoot 
one  to  two  two-thirds.  For  some  years  after  1815, 
commerce  between  Russia  and  Great  Britain  was  rery 
inactive,  because  the  market  had  been  previously  o?er- 
stocked  by  immense  importations  ;  and  of  course  as  the 
imported  merchandise  remained  on  hand,  the  roeaosof 
exchange  were  not  possessed  by  the  merchant.    Toe 

(rices  of  British  merchandise  also  sunk  extremely  k>*. 
Pitkin  the  two  or  three  last  years*  however,  trade  bu 
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u    considerably  revived,  though  by  no  means  so  extensive 

-'  as  is  desired. 

The  commerce  of  the  Black  Sea,  especially  of  Odessa, 
it  is  to  be  hoped,  will  now  be  greatly  increased.  The 
uncertainty  of  a  rupture  between  Russia  and  Turkey, 
and  the  agitation  of  the  question,  whether  Odessa 
should  remain  a  free  port  or  not,  have  done  incalcul- 
able mischief  to  the  commerce  of  that  town  ;  out  as 
these  points  seem  to  be  nearly  settled,  a  great  and  fa- 
vourable change  may  perhaps  be  anticipated. 

population. 

In  the  early  periods  of  Russian  history,  the  popula- 
tion of  die  territories  of  the  great  Dukes  and  Tsars 
most  have  advanced  very  slowly,  owing  to  the  devas- 
tations caused  by  domestic  feuds,  foreign  invasions, 
wars,  want  of  cultivation,  and  consequent  scarcity  of 
provisions.  Its  increase  must  also  have  been  retarded 
among  a  people  dwelling  amid  unlimited  forests,  and 
boundless  deserts,  from  want  of  a  regular  and  perma- 
nent government,  from  the  oppression  of  imposts,  or 
rather  of  the  commissioners,  from  frequent  fires,  from 
furious  attacks  of  wolves,  and  other  wild  animals,  and 
from  the  ignorance  end  indolence  of  the  inhabitants. 
it  would  lead  us  into  too  minute  details  to  enter  upon 
the  various  conjectural  data  respecting  the  population 
of  the  empire  in  early  periods,  as  nothing  accurate  is 
known  previous  to  the  year  1722,  when  tne  first  cen- 
sus was  taken  by  order  of  Peter  the  Great  Of  late 
years  much  attention  has  been  given  to  the  population  of 
the  Russian  empire,  and  we  shall  endeavour  here  to  com- 
press the  most  valuable  part  of  it  under  a  succinct  view. 

The  following  account  is  taken  from  the  appendix  of 
LyaU's  pamphlet  on  the  military  colonies. 

Table  showing  the  Progressive  Increase  of  the  Papula* 
tion  of  the  Russian  Empire,  by  Births,  by  Conquests, 
and  by  the  Introduction  of  Foreign  Colonies. 


The  births  to  the  deaths  in  some  provinces  are  as  Hossie. 
13  to  10 ;  90  to  10 ;  arid  SO  to  10.  Consequently,  in  ^— y-— ' 
the  year,  of  30,000,000  souls,  only  a  few  more  than  Population. 
600,000  die,  while  above  1,000,000  are  born.  From 
the  year  1722  to  1792,  i.  e.  in  70  years,  (Geographical 
Dictionary  of  the  Russian  Empire,  vol.  v.  p.  167.) 
Russia  increased  her  population  from  14  to  35  millions. 
It  has  been  calculated  that  she  doubles  her  population 
in  somewhat  less  than  half  a  century.  (Tooke's  View 
of  the  Russian  Empire;)  and  Mr.  Stchekatof,  the  au- 
thor of  the  celebrated  Russian  Dictionary t  just  referred 
to,  calculating  that  she  is  still  destined  to  continue  her 
march  in  augmenting  her  population  by  births  and  by 
the  conquest  of  new  territories,  prophesies  that,  in  1 892* 
the  population  of  Russia  will  amount  to  230,000,000 
souls. 

We  shall  next  present  the  reader  with  some  tabular 
views  by  Hassell,  Crome,  and  Herrmann.  The  sub- 
sequent table  is  translated  from  Hassell. 


fffUMt- 

Ysar. 

Number  of  Souk. 

1 

1722 

14,000,000 

2 

1742 

16,000,000     . 

3 

17SS 

20,000,000 

4 

1782 

28,000,000 

5 

1795 

36,000,000 

^^^ 

1807 

35,000,000 

6 

1811 

37,000,000 

1818 

J  45,542,000 
\  48,000,000 

7 

1824 

,     53,778,000 

Where  there  is  no  number  under  census,  the  state- 
ment is  taken  from  the  works  referred  to  below ;  and 
indeed  from  them  this  table  is  composed  Gtoeraphi* 
cat  Dictionary  of  the  Russian  Empire;  Tablovskn's^ew 
Russian  Geography;  Vsevolojskii's  Dictionnaire  Geo* 
Zraphique-Historique  de  la  Russie;  Crome's  AUgememe 
Uebersickt  der  StaaUkrufle,  1818;  Dupin  in  the  Re. 
*ue  Encyclopidique,  &c;  and  Herrmann's  Works, 
spoken  of  in  the  sequel. 

The  following  statement  of  the  population  of  Russia 
occurs  in  the  St.  Petersburgh  Journal. 

Yarn  Papulation. 

1800 33,159,960   ~ 

1801 34,043,357 

loO*.....a*.......«».....«..t....*o4)Ov3,oSo 

1803 35,134,177 

1804 36,043,483 

1806 41,253,483 

9  It  wU  be  remarked,  that  fa  old  divisiim  a  drcamstance 

vhich  10600011  for  their  great  variation  from  modern  author* 


Square  mUss. 

Inhabitant* 

A    Ik  Euhopi,           . 

72,640 

84,394,400 

a)     Great  Russia,               . 

40,575 

13,324,900 

Governments, 

1.  Moscow, 
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1,126,000 

2.  Archangel,  with  Neva  Zambia, 

16,2*6 

141,500 

3.  Vologda, 

6,876 

590,000 

4.  Olonets,        •            •             • 

3,787 

281,400 

5.  Kostrom,            •             • 

1,809 

1,147,000 

6.  Novgorod,              . 

2,57* 

825,300 

7.  Psfcof,            . 

1,045 

636,300 

8.  Smolensk,             •             • 

1,009 

965,000 

9.  lver,            •            .             . 

1,135 

969,800 

10.  Nqni-Novgdrod* 

961 

992,300 

11.  Vladimir,             .               ;• 

921 

960,700 

IS.  Tula, 

559 

904,100 

13.  Kaluga, 

395 

845,400 

14.  Yaroslaf, 

672 

800,400 

15.  Kursk,            •            •              • 

709 

1182,500 

16.  Voroneje, 

.      1,434 

967,000 

h)     Liule  Russia, 

7,040 

9,055,900 

17*  Orel,               •            a            . 

850 

1,001,500 

18.  Riasan, 

781 

941,400 

19.  Tambof, 

1,271 

1,093,100 

80.  gltbodtt  of  ths  Ukraine, 

1,118 

657,900 

tl.  Tehernigof, 

1,190 

1,014,700 

29.  Poltava, 

851 

1350,800 

S3.  Kief,            . 

979 

1,066,500 

c)     Black  and  White  Russia 

4>774 

4,711,700 

f  4.  Mohilof, 

919 

813,7)00 

15.  Vitebsk, 

668 

672,600 

96.  Minsk,               • 

1,098 

968,400 

87.  Volchinia, 

1,394    • 

1,076,500 

86.  Podofca,            •            • 

695 

1,181,900 

i)     Lithuania, 

1,824 

1,753,700 

•  29*  Wilna, 

1,082 

062,100 

SO.  Grodno, 

536 

608,300 

— .  Bielostok,               .             . 
e)     New  Russia, 

'206 

183,300 

.      8,096 

1,801,600 

31.  ITekatermsslsi; 

1,417 

541,300 

39.  Kherson,                       •            • 

1,207 

407,000 

33.  Tawida,  of  Crimea 

1.646 

301,400 

st8,roo 

.*.  Land  of  the  Don  Kozaks, 

2,976      • 

—  Bessarabia,  with  Moldavia, 

850 

933,000 

fr)    The  kingdom  of  Poland, 
j)     The  KastHfo  Provinces, 

2,215 

9,793,000 

.8416 

2,953,300 

34.  8t.  Petersburgh, 

849 

655,700 

35.  Finland,           • 

5,339 

1,082,400 

36.  Estbonia, 

487 

917,760 

37*  Livonia, 

939 

579300 

88.Ganrlano% 

509 

418,200 

B    I v  Asia,9 

972,590 

8376,000 

»)     Kingdnsn^JEaain, 

1M09 

A,ft3Q  IQO 

Kazan,           »                        • 

1,045 

834,700 

Fensn,            ... 

778 

700,500 

oimDUBSu 

1,402 

827,500 

Russia. 
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Viatks, 

Perm,  •  • 

h)     Kingdom  of  ^strachin, 
'  Astrakhan, 

Kaucasus, 

Saratof, 

Orenburg, 

Georgia,  •  • 

lmeritia,  with  D&ghistan 

Step  of  the  Kirghts, 
r)      Kingdom  of  Siberia, 

T  OIDftk,  •  • 

ToboLk, 
Irkutsk, 

liehting's  islands, 
Copper  islands, 
Kurilian  Mands, 
Aleutian  islands, 
C    Ik  America, 

The  population  of  181 6, 
data,  amounted  to  45,515,7 
author. . 

Revision  of  1793-6, 
Eighteen  years  surplus, 
Georgia,  with  Derbent, 
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i 


Squirt  miles. 

2,22* 

5,955 

48,714 

3,149 

2,600 

4,293 

9,626 

872 

500 

31,681 

212,474 

68,573 

16,813 

126,460 

134 

HO 

318 


Inhabitant*. 
930.800 

1,045,600 

2,799,900 
362,000 
100,500 
897,900 
639,500 
300,000 
200,000 
300,000 

1,237,000 
352,000 
447,000 
430,000 

8,000 

800 

according  to  the  following 
97,  as  given  by  the  same 

35,166,369 

4,202,728 

210,000 


Step  of  the  Khit  jhir, 

300.0(0 

Bielostok, 

183,<M 

Savages  unnumbered,                  . 

1,UO(>,0<0 

Unnumbered  tribes, 

340,600 

Russian  America, 

$00 

Finland, 

895,800 

Bessarabia,  with  Moldavia,                • 

233.000 

Poland,                    .                      • 

2,793.000 

lmeritia,  with  Daghutan, 

• 

*00,<XjO 

Ba 


!',-■ 


Total, 


45,515,797 


Hassel  says  these  inhabit  1800  towns,  and  170,000 
suburbs  and  villages.  The  nobles  may  be  reckoned 
.about  580,000;  the  clergy  400,000;  the  merchants 
300,000 ;  the  burghers  1,000,000;  those  free  of  taxei 
2,500,000;  the  Koaiks,  the  Circassians,  &c.  2,200  UC, 
the  peasants  1,79b', 600 ;  the  Jews  510,000 ;  those  ap- 
pertaining to  the  crown  120,000;  the  army  and  tie 
navy  1,000,000;  savage  nations  1,000,000  ftouls  </f 
both  sexes. 

We  shall  next  present  two  tables  which  occur  in  Dr. 
Lyall's  pamphlet,  and  which  he  chiefly  translated  from 
Crom6. 


STATISTICAL  TABLE  OF  RUSSIA  IN  EUROPE.  I    STATISTICAL  TABLE  OF  THE  RUSSIAN  EMPIRE. 


Names  of  the  Provinces. 


.  a.  Baltic  Provinces. 

1.  Government  of  St. 

Petersburgh 

2.  Finland 

3.  Esthonia 

4.  Livonia 

5.  Gourland        • 

b.  Graft  Russia. 
6„  Government  of  Mos- 
cow • 
T.  —of  Archangel, 
with  Nova  Zenabla 

8.  — .  Vologda 

9.  — Oloneta 

10.  —  Kostrom    . 
11.:—  Novg6rod 

12.  Pskof,  or  Ples- 

kof 

13.  Smolensk 

14.  Tver 

15.  —  Nijni-Novgo- 

rod 
16 Vladimir    . 

17.  Tula 

18.  —  Kaluga 

19.  Yaroslaf    . 

20 Kursk 

2J.  —  Voroneje 

c  Utile  Russia. 
22. Orel 

23.  — —  Riasan 

24.  —  Tambof    • 

25.  —  Slobodes  of  the 

Ukraine,  or  Khar, 
kof 

26.  — —  Tchernigof 

27.  Poltava 

28.  Kief 


Geographical 
Square  Miles. 


849 
5,332 

487 
939 
509 
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16,226 
6,867 
3,787 
1,809 
2,578 

1,045 
1,009 
1,135 

961 
921 
559 
395 
672 
702 
1,434 


850 

781 

1,271 


1,118 

1,190 

851 

979 


Number  of 
Inhabitants. 


Souls  for  eachl 
Square  Mile. 


655,700 

1,082,400 

•  217,700 

579,300 

418,200 


1,126,000 


141,500 

9 

590,000 

86 

281,400 

74 

1,147,000 

634 

825,300 

321 

636,300 
965,000 
969,800 

992,300 
960,700 
904,100 
845,400 
-800,400 
1,182,500 
957,000 


1,001,500 

941,400 

1,023,100 


657,900 
1,014,700 
1,350,800 
1,066,500 


772 
203 
447 
617 

822 


2,360 


608 
956 

655 

1,033 
1,043 
1,617 
2,140 
1,191 
1,684 
695 


1,178 

1,205 

805 


59 

853 
1,584 
1,089 


Names  of  the  Nations. 


I*  Sclavonian  Race, 
a.  Russians  and  Kozakt 


Number. 


Religion. 


Number. 


b.   Poles,  Lithuanians, 
Courlanders,    Ilait 
sens,  or  Seivians 


18,) 


30,000,000 


8,200,000 


a.  Greek. 

Russians,*  Kosaks,  \ 
and    WaHachiaus,  I 

Asiatic  Russia  and  f 
in  Siberia        •      j 


II.  Fins,  in  13  Tribes,  as 


1.  Proper  Fins  • 

2.  Laplanders 

3.  Livonians 

4.  Esthonians 

5.  Tcheremiss 

6.  Vogouls  " 

7.  Votiaks 

8.  Tchuvashes 

9.  Mordvas,  or  Mor- 

duans 

10.  Permians 

11.  Zirianes 

12.  Teptiars 

13.  Ostiaks  of  the  Ob  . 


3,000,000 


III.  Tartan 

IV.  Kaucaaians 
Georgians 
Circassians 


i 


V.  Mongols 
.Kalmuks 

VI.  Manshures,  Tun 

guses,  Lamutea     j 


| VII.  Samoyedes  (Polar) 
People)         .      j 


1,750,000 
400,000 


b.  Catholic. 
Poles,  Lithuanians,  1 
Germans,  French  j 

c  Lutheran 

d.  Reformed      1 

church  J 

e.  Herrcnhutters 

f.  Menonttes 

g.  Armenians 
h.  Jews.       • 

i.  Alahomedans 
k.  I#mutes 


300,000 
80,000 

12,000 


1.  Brahmins 
Hindoos 


ii 


Fetish  (Idolaters)  *} 
Worshippers  of      / 
Fire,  and  Shamans  C I 
or  Sorcerers       j 


I 


6,800,00b  j 

1,100,010 ' 

i 

2W>W 

9.0.° 

I 

t 
48,0OJ 

500,0  tf 

l£JO,0tt 
300,OtV 

600,00) 
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Table  Continued. 


STATISTICAL  TABLE  OF  RUSSIA  IN  EUROPE. 


Nama  of  the  Province*. 


dBkckand  White 
Russia, 
29.Govermnent  of  Mohilof 

30. Vitebsk 

31 Minsk 

3f Volchinia     . 

33. Podolia 

e.  Lithuania* 

34. Wilna 

35.  — - .  Grodno       . 
-  Bielostok 


I  New  Rauku 

36.  VekMeriooaiaf 

37.  Kherson 

38.  Taurida,  or  Krimea 

—  Land  of  die  Don  Ko- 

siks 

-  Bessarabia  with  Mol- 

davia • 


Geographical  I  Number  of 
Square  Mile*    Inhabitant!. 


Poland 


g.  Kingdom. 


Total 


910 

608 
1,Q98 
1,394 

695 


1,082 
536 
206 


1,417 
1,207 
1,646 

2,976 

850 

2,215 


STATISTICAL  TABLE  OF  THE  RUSSIAN  EMPIRE. 


Soul*  for  each] 
Square  Mile.  I 


813,000 

672,600 

968,400 

1.076,500 

1,181,200 


962,100 
608,300 
183,300 


541,300 
407,000 
301,500 

318,900 

249,000 

2,893,000 


£84 

1,007 

882 

772 

1,700 


889 

1,135 

890 


Names  of  the  Nations. 


72,640  34,500,000 


382 
329 
183 

107 
274 

1,306 
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VIII.  Nomad  Tribes') 
In  the  north  arid/ 
in  the  east  of  Si-| 
heria        .  j 

IX.  Foreigners  and  Co-} 
loniata  from  manyV 
European  countries  J 


X.  Turks  and  Anne-) 
nians  in  Moldavia  I 
and  Bessarabia         J 


Number. 


Religion. 


1,000,000 


300,000 


500,000 


45,542,000 


We  have  been  at  great  pains  in  arranging  the  con- 
tents of  the  following  table,  chiefly  from  the  Russian 
work  of  Yablovskii,  already  quoted,  and  which  we  be- 
lieve to  be  pretty  accurate,  and  to  be  very  comprehen- 
sive and  important. 

Russia  at  present  is  divided  into  forty-nine  govern- 
ments,* thirteen  provinces  and  islands,  &c  Of  the 
forty-nine  governments  in  Russia,  forty-five  are  now 
reckoned  to  belong  to  Europe,  and  four  to  Asia.  Of 
the  Russian  provinces  some  are  in  Europe,  and  others 
in  Asia.  All  the  islands  lie  in  the  Baltic  Sea,  and  in 
the  Eastern  Ocean.  Of  the  forty-nine  Russian  go- 
vernments, thirty-six  are  administered  according  to  ge- 
neral laws,  and  thirteen  according  to  particular  laws. 
The  provinces  of  Russia  are  governed  each  according 
to  its  particular  laws. 

Governments  administered  according  to  General  Laws. 


No.  Name. 

1 .  Government  of  A  rehangel, 


2. 

3. 
4. 
5. 

6. 

1. 

6. 

9. 
10. 
11. 
12. 
13. 
14. 
IS. 
16. 


Vologda, 

Olonets, 

St.  Peteisburgh, 

Fskof,  or  Pleskof, 

Novgorod, 

Tver, 

Smolensk,         ,  • 

Moscow, 

Vladimir, 

Yaroslaf, 

Kostrom, 

Viatka, 

Ferm, 

Orenburg, 

Simbirsk, 


Population. 
210,000 

702,900 

245,238 

600,000 

782,000 

765,773 

1,200,825 

1,190,000 

946,784 

1,200,000 

992,994 

1,013,640 

1,120,190 

1,113,238 

787,648 

1,200,000 


No. 
17. 
18. 

19. 
20. 
fi. 
22. 
23. 
24. 
25. 
26. 


27. 
28. 
29. 
30. 
SI. 
32. 

33. 

34. 
35. 
36. 


Name. 
Kazan, 

Nijtii-Novg6rod, 


J 


rkof,  or  1 
odes  of  the  > 
line,  j 


or  Nije-G6rod, 
Penes, 
Tambof, 
Rtasan, 
Tula, 
Kaluga, 
Orel, 
Kursk, 
Kharkof,  or 
Slabodes 
Ukraine, 
Voroneje, 
Saritof, 
Aetrach&n, 
Kaucasus, 
Yekaterinoslaf, 
Kherson, 

J  Krimea,  or? 
Taurida,    J 
Tobolsk, 
Tomsk, 
Irkutsk 
Land  of  the  Tchuktchi. 


Number. 


45,540,000 


Population. 
1,649,090 

1,042,930 

862,455 
1,266,700 
1,087,790 
1,115,000 

986,946 
1,228,200 
1,424,000 

1,030,000 

1,180,000 
883,600 
•  76,000 
122,400 
666,163 
370,430 

254,931 

£50,000 
434,000 
500,864 


Governments  administered  according  to  Particular  Laws. 


37.  Government  of  Esthooia, 

38.  Livonia, 

39.  Courland, 

40.  Vitebsk, 

41.  Mohilof, 

42.  Minsk, 

43.  Wilna, 
44»  Grodno, 
45.  Volchinia 


263,300 

715,400 

610,000 

828,800 

1,000,000 

1,205,200 

1,100,000 

753,000 

1,212,840 


*  In  the  Russian  Geographical  Dictionary  of  Stchekatof,  Vol.  v.  p.  142,  the  empire  of  Russia  is  divided  into  fifty  governments  • 
ind  in  Vuvolojskas  DictUmnalre  Giographiqve  Historique,  Vol.  ii.  p.  172,  it  is  divided  into  fifty-two  governments.  The  above  m 
Yabfovtkii's  division,  and  is  both  the  latest  and  the  most  approved. 
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No. 
46. 

Name. 

Podotia,or! 
Podolak,     t 

47. 

KieT, 

48. 

Tctaringof, 

49. 

Poltava, 

RUSSIA. 

Population.  Islands  in  the  Eastern  Ocean. 

1,297,787  i.  Tte  Kurilian  Wanda, 

1,066,198 
1,260,000 


2.  The  Aleutian  Ialaada, 

3.  Islands  north  of  the  Aleutian  Islands, 


} 


1,625,000 


Provinces  which  do  not  form  governments,  and  which 
are  administered  each  according  to  Particular  Laws. 


1.  The  Principality  of  Finland, 

2.  The  Province  of  Bteloetock, 

3.  The  Kingdom  of  Poland, 

4.  The  Province  of  Bessarabia, 
6.  The  Land  of  the  Don  Kotaka, 

6.  Mingrelia,  .  • 

7.  Imeritia, 

8.  Georgia  (at  fax  at  is  known) 

9.  Lesghiatan, 

10.  Daghistan, 

11.  Shirvan,  . 

12.  The  Kbanat,  or  Province  of  Karabagh, 

13.  The  Khanat,  or  Province  of  Talishin, 


1,200,000 

200,000 

2,800,000 

230,000 

250,000 

26,000 

80,000 

371,200 

20,000 

90,000 

30,000 

30,000 

30,000 


Islands  at  the  mouth  and  in  the  Gulf  of  Finland 
whose  population  is  included  in  the  governments  to 
which  they  belong. 


Amsrfrran  colonies,  or  Russian 
north*  west  coast  of*  America, 


on  the 


*1 
600       f^ 

600 


We  shall  not  scruple  in  making  liberal  use  of  Hen. 
mann's  recent  and  valuable  writings  respecting  the  po- 
pulation of  Russia. 

The  sixth  revision,  according  to  imperial  order,  wu 
finished  about  the  year  1812.  After  the  invasion  by  the 
French  in  that  year,  it  was  desirable  to  ascertain  the  ex. 
tent  of  the  loss  of  population  and  of  commerce  by  mo- 
ther revision.  The  seventh  revision  was  therefore  termi- 
nated  in  the  year  1815.  But  unfortunately  it  only  in- 
cludes the  burghers  and  the  peasants  (without  the  fe- 
males), because  they  are  all  subject  to  direct  taxes,  and  to 
furnish  recruits,  except  the  merchants.  The  government 
wished  to  be  certain  of  the  number  of  those  who  are 
taxed  in  general,  and  of  those  who  serve  to  complete 
the  army  in  particular.  Hemnaxin  baa  given  s  verj 
interesting  comparative  table  of  the  sixth  and  seventh 
revisions  of  the  whole  empire,  divided  into  govern- 
ments, the  general  results  of  which  we  shall  here  copy. 


Burghers.  . 

Peaaanta. 

Merchant*. 

Burghers  and 
Artisan*. 

Of  the  Crown. 

Of  the  Do- 
mains* 

Of  Different 
Departments. 

Of  Indivi- 
duals. 

Free  Pea- 
sants. 

According  to  the 
6th  Revision. 

124,828 

702,158 

6,362,816 

574,247 

410,611 

10,444,642 

203,140 

According  to  the 
7th  Revision. 

85,947 

744,561 

6,473,017 

551,807 

181,929 

9,815,490 

98,074 

Leaa. 

38»881 ' 

More. 
42,403 

More. 
110,201 

Leaa, 

22,440 

Less. 

228,682 

lscae. 
692,152 

Lees. 
104,964 

According  to  the  above  table,  there  were  17,950,137 
burghers  and  peasants,  while  the  sixth  revision  gave 
for  the  same  classes  1 8,822,625.  Therefore  by  these 
statements  Russia  had  lost,  during  four  years,  872,515 
individuals  of  the  two  classes. 

This  loss  appeared  exaggerated,  and  therefore  ano- 
ther revision  was  ordered  in  1817,  with  the  results  of 
which  we  are  hot  yet  acquainted. 

The  body  of  merchants  had  diminished  about  a 
third,  while  that  of  the  burghers  and  artisans  had  aug- 
mented about  a  sixteenth.  The  loss  in  the  first  corps 
is  very  great,  and  the  progress  of  the  other  is  but  a 
small  compensation,  for  the  body  of  the  merchants  form 
the  flower  of  the  burghers,  equally  for  their  capital 
and  for  their  improvement  These  two  classes,  so  in- 
timately connected  by  their  industry,  have  assuredly 
made  sensible  losses,  notwithstanding  that  the  state  of 
the  burghers  in  general  appears  to  have  been  stationary 
in  this  period,  for  according  to  the  sixth  revision  it 
consisted  of  826,986  individuals,  and  of  the  seventh  of 
830,508.  It  appears  that  the  greatest  part  of  the  ruin- 
ed merchants  have  had  themselves  inscribed  in  the  class 
of  simple  burghers,  as  this  class  has  gained  nearly  that 
which  the  first  had  lost :  the  difference  of  3522  souls  is 
not  very  considerable,  and  arises  from  the  class  of  pea- 
Bunts.— Fide  Recherchet  Statistiques  sur  la  Septieme  Re- 
vision, par  C.  T.  Herrmann,  me'moires  de  I' Academic 
Imperuile  des  Sciences  de  Si.  Petersbourg.     Vol.  vii. 

p.  44.Q. 
In  the  eighth  volume  of  the  Memoirs  just  referred  to, 


Herrmann  has  given  two  long  papers  which  treat  of  the 
progress  of  population  in  Russia,  according  to  the  di- 
vision of  that  empire  into  governments,  and  foawW 
upon  the  fourth,  fifth,  and  sixth  revisions.  Hit  ob- 
servations are  illustrated  by  many  tables,  and  be  occa- 
sionally adds  remarks  of  great  interest  on  the  varkwi 
classes  of  society. 

From  various  statistical  documents  the  following 
conclusions  have  been  drawn,  chiefly  founded,  however, 
upon  tables  from  the  years  1796  to  1809.  Fide  Au* 
Academ.  Petrop.  and  Nova  Acta  Academ.  Pctrop.  **J 
the  early  volumes  of  the  Statistical  Journal,  pubhibd 
in  Russian. 

1 .  The  proportion  of  births  to  the  number  of  inha- 
bitants  is  one  to  twenty- five  for  the  whole  empire. 

2.  The  proportion  of  deaths  to  the  total  populstica 
is  one  to  forty.  In  Esthonia,  in  Finland,  in  Courbwl, 
in  Livonia,  in  Little  Russia,  and- in  White  Rossis,  the 
mortality  is  greater  than  in  the  Russian  province*,  tod 
in  Siberia.  In  the  Krimea,  in  the  governmento  of 
Yekaterinoslaf,  Kherson,  and  the  Raocasus,  the  mola- 
lity is  still  greater.  Though  the  mean  number  k 
one  to  forty ;  yet  again  some  governments  hive  k* 
mortality.  For  instance,  it  is  as  one  to  fifty-fair  * 
Yekaterinburg,  beyond  the  Ural  mountains. 

8.  The  proportion  of  marriages  to  the  pofjolatioo 
in  Russia  is  more  astonishing.  In  the  government  of  S* 
r&tof  it  was  found  that  there. was  one  marriage  forewj 
one  hundred  and  fifty  souls  of  both  sexes;  in  other  p> 
vernments  two  hundred  and  twenty  msrriaget  saoof 
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one  thousand  persons;  and  generally  two  hundred  mar- 
"  riagea  among  one  thousand  persons ;  while  the  most  fer- 
*  tile  countries  do  not  reckon  more  than  one  hundred 
and  seventy-five  marriages  among  one  thousand  indi- 
viduals. 

4»  The  general  proportion  of  births  to  deaths  in  the 
whole  empire  is  sixteen  to  ten ;  but  in  some  govern* 
menta  the  number  of  births  is  much  greater.  At  Tver 
were  found  twenty-six  births  for  ten  deaths ;  at  Vol- 
ogda twenty-nine  for  ten ;  at  Sara*  tof  two  hundred  and 
fourteen  to  one  hundred. 

5.  The  proportion  of  male  to  female  births  is  forty- 
four  to  forty ;  at  Sar&of  one  hundred  and  seventeen  to 
one  hundred ;  but  the  mortality  of  the  former  is  also 
greater,  being  forty«ahree  to  forty ,  and  at  Saratof  one 
hundred  and  sixteen  two-fifths  to  one  hundred. 

During  the  whole  period  from  1796  to  the  end  of 
1809,  there  were  annually, 

1*/,  293,314  marriages ; 

2</,  Of  whom  were  born  1,222,828  children,  or 
647,702  boys,  and  575,121  girls.  The  proportion  of 
boys  and  girls  was  therefore  as  1000- to  888. 

3d,  The  medium  number  of  deaths  was  737,228  in- 
dividuate, of  whom  383,695  were  males,  and  359,532 
females.  The  proportion,  therefore,  of  males,  was  as 
1000  to  921. 

4tf,  Consequently  there  has  been  a  surplus  of  births 
above  the  deaths  of  485,595  souls,  viz.  of  264,007 
males,  and  22 1 ,589  females. 

The  mortality  may  be  spoken  of  under  three  divi- 
sions. 

1.  The  mortality  of  children.  The  mortality  of  chil- 
dren is  immense  in  Russia,  and  is  only  equalled  in  some 
capitals.  Of  1000  new-born  children  not  more  than 
about  555  pass  the  fifth  year,  and  the  half  (only  498) 
do  not  attain  the  tenth.  The  mortality  from  the  10th 
to  the  20th  year  is  also  very  great,  so  that  no  more 
than  440  individuals,  t.  e.  about  two- fifths  live  to  the 
28th  year;  while  in  other  countries  one-half  reach  that 
period. 

2.  The  mortality  of  middle  age.  The  mortality  is  al- 
so great  among  the  middle-aged.  Of  1000  deaths  in 
Russia  there  are  63  between  the  age  of  20  and  30 
years ;  65  between  30  and  40  years ;  and  73  between 


40  and  50  years.    Only  two-thirds  reach  the  40th,  and    Russia, 
three-fourths  the  50th  year.  *  ?m~~"~mm' 

3.  The  mortality  of  old  age.  The  fourth  part  of  the  ***&&** 
population  do  not  pass  the  50th  year;  for  of  1000  new 
born,  there  are  only  239,  who  reach  that  age.  Of  1000 
persons  at  50  years  of  age,  675  reach  the  60th,  350  the 
70th,  127  the  80th,  32  the  90th,  and  three  the  100th 
year.  Nevertheless,  among  this  small  number  of  old 
people  some  have  reached  a  very  extraordinary  age. 
In  seven  years  2084  individuals  died  who  were  above 
one  hundred  years  of  age,    Of  this  number  were, 
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The  proportion  between  the  annual  number  of  deaths 
and  of  births,  according  to  the  progress  of  population, 
demands  some  attention.  Between  the  years  1796, 
and  1809,  the  medium  annual  number  of  births  was 
1,222,823,  and  that  of  deaths  737,228,  consequently 
there  was  a  surplus  of  births  over  that  of  deaths  of 
485,595  individuals,-  or,  in  other  words  the  proportion 
of  deaths  and  births  was  as  1000  to  1658.  The  pro- 
portions of  course  have  been  different  in  different  years 
or  periods;  thus,  from  1796  to  1799  the  proportion 
was  1000 to  1769  J;  from  1801  to  1806, 1000 to  16994; 
from  1806  to  1809,  1000  to  1539  4-  Except  in  the 
United  States  of  America  there  scarcely  occurs  such  a 
favourable  progress  in  population. 

The  following  tables  comprise  a  great  deal  of  inter- 
esting matter  with  respect  to  statistics,  and  are  copied 
from  Herrmann's  dissertation.  Vide  Mr.  C  Th.  Herr* 
manrii  Dissertations:  "  Resultats  tiris  des  tableaux 
mitriques  depuis  1796  jusqu'  en  1809i  relevis  sur  ceux 
qui  confessent  la  religion  Grtque  en  Russie;"  or  the 
memoires  de  VAcade'mie  Imperiale  des  Sciences  de  St. 
Petersbourg.  Vol.  v.  p.  610.  The  reports  of  the  year 
1800  were  unfortunately  burned. 


Table  showing  the  annual  number  of  Marriages,  Births,  and  Deaths. 


Year. 

Marriages. 

Bbth*             (            Deaths. 

Males.     Females. 

Total.  ' 

Males. 

Females. 

Total 

1796 

1797 

1798 

1799 

1801 

1802 

1803 

1804 

1805 

1806 

1807 

1808 

1809 

260,792 
257,513 
261,087 
271,674 
299,158 
299,037 
302,467 
311,798 
287,297 

533,526 
531,015 
556,700 
578,028 
627,418 
690,985 
674,068 
715,354 
716,925 
710,530 
703,622 
703,748 
678,213 

456,920 
460,900 
482,335 
502,410 
552,058 
613,486 
603,253 
642,933 
644,209 
633,624 
630,970 
630,382 
623,090 

990,446 
991,915 
1,039,035 
1,080,438 
1,179,476 
1,304,471 
1,277,321 
1,358,287 
1,361,134 
1,344,154 
1,334,592 
1,334,030 
1,301,303 

274,974 
275,583 
319,550 
335,870 
382,157 
353,283 
412,142 
409,137 
425,072 
441,173 
454,092 
465,552 
440,457 

253,351 
254,807 
292,237 
312,150 
344,114 
335,151 
379,837 
380,681 
393,361 
403,550 
411,992 
426,100 
408,589 

528,325 
530,390 
610,787 
648/J20 
726,271 
688,434 
791,979 
789,818 
818,433 
844,723 
866,084 
891,651 
849,046 

Total. 

2,549,823 

8,420,132 

7,476,570 

15,896,702 

4,988,042 

4,595,920 

9,583,962 

500 


Jtuatja. 


Population* 


RUSSIA. 

Table  of  Male  Deaths  arranged  according  to  their  Age. 


Age  of  the 
Dead. 

1798. 

1799. 

1801. 

1802. 

1803. 

1804. 

1805. 

Total. 

Between 

0— *5 

133,142 

127,426 

167,348 

150,458 

196,157 

191,985 

207,360 

1,173,876 

5  —  10 

26,309 

16,879 

20,464 

26,194 

19,865 

20,325 

19,782 

149,818 

10  —  15 

7,827 

18,726 

9,383 

10,535 

10,163 

9,565 

9,890 

76,089 

15  —  SO 

10,135 

11,330 

1 1,823 

9.427 

11,527 

10,945 

11,042 

76,229 

80  —.25 

9,471 

10,087 

1 2,875 

11,990 

11,795 

11,285 

11,647 

79,150 

25  —  80 

11,780 

11,532 

13,561 

10,795 

12,699 

12,783 

13,773 

86,923 

30  —  35 

8,708 

9,521 

16,?40 

10,460 

10,351 

10,645 

10,968 

76,895 

35  —  40 

12,496 

12,836 

14,759 

10,774 

14,188 

14,927 

14,808 

94,788 

40  —  45 

10,190 

11,589 

12,274 

12.906 

13,126 

13,215 

13,156 

86,456 

45  —  50 

H»,708 

15,961 

15,481 

12,069 

16,766 

17,131 

17,565 

105,684 

50  —  55 

9,875 

11, "208 

11,491 

14,032 

12,481 

12,596 

12,762 

84,445 

55  —  60 

15,882 

17,658 

17,439 

11,412 

18,387 

1 9,424 

18,584 

1 10.386 

60  —  65 

11,239 

12,959 

12,151 

15,528 

13,795 

13,901 

13,894 

93,467 

65  —  70 

15,804 

16,657 

16,189 

11,22? 

17,198 

17,186 

17,131 

111,387 

70  —  75 

9,713 

9,099 

9.576 

13,424 

10,782 

10,438 

10,104 

73,136 

75  —  80 

6,410 

10,356 

9,984 

7,702 

10,733 

10,866 

lp,722 

66,773 

80  —  85 

4,212 

4,553 

4,9S6 

7,222 

5,219 

5,051 

4,930 

36,123 

85  —  90 

2,299 

3,797 

3,586 

3,337 

3,995 

4,232 

4,124 

25,370 

90  —  95 

1,261 

1,499 

1,402 

2,087 

1,431 

1,501 

1,392 

10,57^ 

95  —100 

879 

1,126 

971 

1,168 

1,145 

1,257 

1,144 

7,690 

BeyondlOO 

210 

268 

222 

479 

339 

279 

294 

2,084 

Total. 

318,550 

335,870 

382,157 

353,223 

412,142 

409,137 

425,072 

2,636,151 

In  the  eighth  volume  of  the  Memoirs  of  the  Academy ; 
we  find  another  essay  by  Herrmann,  under  the  title  of 
Statistical  Researches  on  the  Proportion  of  the  Popula- 
tion to  the  Extent  of  the  Russian  Empire,  according  to 
certain  divisions.  Our  limits  only  allow  us  to  copy 
the  following  table,  which  deserves  a  calm  perusal. 


Table  Continued, 


No. 
1 

Nunc*  at  the 

General  Popu- 

Extent fn 

For  each 

90 

1 

r 

Governments. 

lation  of  both 
Sexes  in  1810. 

Square 

Miles. 

1 

Square 
MUe. 

Moscow 

1,108,208 

474 

2,323 

. 

2 

1'oltava 

1,391,626 

718 

1,938 

H* 
^ 

3 

Kief 

1,137,281 

593 

1,917 

fl 

4 

Tula 

896,972 

498 

1,801 

O 

5 

Kursk 

1,212,703 

677 

1,791 

3 

a 

3 

6 

Riasan 

903,769 

613 

1,474 

7 

Kharkof 

844,636 

595 

1,419 

8 

8 

Kaluga 

750,967 

553 

1,358 

a 

9 

YarosJaf 

797,641 

606 

1,316 

10 

Vitebsk 

707,638 

550 

1,286 

»■— 

11 

Orel 

1,024,564 

803 

1,275 

1 

12 

Mohilef 

806,763 

683 

1,181 

•H. 

13 

Courland 

387,439 

337 

1,149 

8- 

14 
15 

Vladimir 

907,469 

802 

1,131 

Vitebsk 

1,112,783 

1132 

983 

16 

Tambof 

1,029,778 

1072 

961 

17 

Belostock 

*  193,903 

206 

936 

CO 

18 

Tchernigot 

1,077,662 

1170 

921 

0 

19 

Pensa 

745,574 

777 

920 

0 
< 

20 

Nigegdrod 

879,897 

961 

819 

3 

21 

Soraelensk 

919.828 

1008  . 

912 

3 

22 

Pleskof 

719,781 

795 

905 

8 

23 

Tver 

1,009,  ?49 

1135 

889 

24 

Grodno 

586,836 

675 

869 

3 
8. 

3 

25 

St.  Petersburgh 

666,669 

774 

861 

26 

Podolsk 

1,138,868 

1327 

858 

27 

Kazan 

827,000 

1044 

792 

28 

Esthonia 

211,170 

301 

694 

29 

Voroceje 

979,426 

1434 

683 

►i 

30 

Vilna 

810,391 

1284 

631 

E 

31 

Simbirsk 

854,090 

1402 

609 

• 

32 

Livonia 

573,611 

953 

601 

No. 

Names  of  the 

S3 

Governments. 

Minsk 

31 

Kostrom 

35 

Viatka 

36 

Novg6rod 

37 

Taurida 

38 

Wiburgh 

39 

Kherson 

40 

Yeknierinoslaf 

41 

Saratof 

42 

Perm 

43 

Orenburg 

44 

Vologda 

45 

Olonets 

46 

Astrachan 

47 

Kaucasus 

48 

Archangel 

49 

Tobolsk 

50 

Tomsk 

51 

Irkutsk 

General  Popu- 
lation of  both 
Sexes  in  1810. 


845,248 
813,13* 
949,983 
635,781 
253,825 
195,822 
280,406 
416,559 
821,862 
940,078 
736,725 
606,547 
199.549 
68,681 
6?,773 
201,305 
427,066 
293,967 
376,720 


Extent  In 

Square 

Miles. 


For  each 

Square 

Mile. 


? 


{ 


1755 

180& 

2221 

2063 

831 

781 

J  2876 

4292 
5039 
5620 
8406 
3147 

J  5742 

12,131 


85,387 
127,068 


481 
449 
427 
308 
305 
2S0 

J  242 

191 

186 

131 

72 

63 


{ 


1 


22 
16 

3 


C 

o 


< 
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1 
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We  shall  conclude  the  bills  of  mortality  by  the  most 
recent  table  which  we  possess. 

According  to  the  lists  of  the  births  and  deaths  in  ths 
Russian  empire  during  the  year  1821,  it  appears  that 

The  births  were,         .         1,545,679 
deaths,         .         .  945,088 


excess  of  births,  600,591 

The  number  of  births  was,  however,  27,720  fewer, 
and  that  of  deaths  27,408  more,  than  in  1820.  Among 
the  deaths  were — 
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one  obtained  to  the  extreme  age  of  between  145  and 
'  150,  and  one  the  decrepitude  of  between  150  and  155 
»•  years.    The  first  was  born  in  the  government  of  Mohi- 
lef,  and  the  second  in  that  of  Tambof. 

No  empire  in  the  world  consists  of  so  many  nations 
so  dissimilar  in  their  origin,  and  languages,  and  man- 
ners, as  the  Russian.  Within  its  circuit  are  included 
above  a  hundred  nations  and  tribes,  who  speak  at  least 
forty  different  languages,  and  who  may  be  arranged 
under  eight  great  classes : 

1.  The  Sclavonic,       •        .        .        38,800,000 

Proper  Russians,  Little  Russians,  Kozdks,  Poles, 
Lithuanians,  Lettes,  Courlanders,  and  Raitsens 
or  Servians. 

2.  The  Finnish,    ....        3,376,000 

The  Proper  Fins,  Esthoniana,  Livonians,  Lap* 
landers,  Permians,  Zirianes,  Vogoules,  Tchu- 
aarhes,  Tchevemias,  Votiaks,  Mordvaa  or 
Morduans,  the  Ostiaks  of  the  Ob,  Teptiars* 


3.  The  T^ktjlb, 


» • 


1,860.000 


(a)  Proper  Tartan,  as  those  of  Kaz£n,  of  the  Krimea, 

of  Astrachan,  of  the  Ob,  the  Turalintsi,  the 
Barabintsi,  the  Katchintsi,  the  Kistiraeri,  the 
Tulibertsi,  the  Diriuses,  the  Abintsi,  the  Ver- 
chotomskiye,  the  Sayanes,  the  Beltiri. 

(b)  Nogay  or  Kub6n  Tartars,  Tauridan,   Astrachdn 

wandering  Tartars,  Kundurskiye,  Kumikens, 
Basianers,  (c)  Truchmenians,  (d)  Kirghis,  (e) 
Aralians,  (/)  Karakalpaks,  (g)  Tchivinfei,  (A) 
Buchanans,  (t)  Mestcheriaks,  (k)  Bashkirs,  (I) 
Teleuntians,  and  (m)  Yakuti. 

4.  Kaucasian  Nations,         .        .        1,200,000 

Circassians,  Georgians,  Avtchasea  or  Abasai, 
Lesghi,  Ossetinians,  Kiatintsi,  the  Tchitchentsi, 
the  Mikahcsi,  Karabulaks,  and  Yugushi. 

5.  The  Mongols,      ....        300,000 
Mongoles,  Kalmuks,  Burati,  and  Kurilians. 

6.  Mandshubes,         .  80,G00 
Tnngusi  and  Lamutes 

7.  Polar  Nations,  .        .        .        300,000 

(-»)  The  Proper  Samoyedes,  Koibali,  Soyotes,  Matori, 

Tubintsi,  Kaimashi,  and  Karagassi. 
{It)  Koriaks,  Tchuktchi,  Yukhagirs. 
(c)  Jurales,  (d)  Arintsi,  (e)  Assani,  (f)  Kotovtsi. 
(g)  Ostiaks,    (h)   Kamschadals,   (i)   Kurilians,   (£) 
Aleutians. 

8.  Colonists  and  Inhabitants  of  Mol- 

davia,        800,000 

Germans,  Swedes,  Panes,  English,  French, 
Greeks,  Armenians,  Persians,  Hindoos,  Arna- 
outs,  Vallachians,  Osmans,  Moldavians,  Bul- 
garians, Gipsies,  and  Jews. 

THE  NAVY. 

According  to  Crome  and  Has?ell,  in  the  year  1805, 
the  Russian  navy  consisted  of  32  ships  of  the  line,  18 
frigates,  59  small  craft,  and  226  gallies.  Taken  to- 
gether, they  make  355  sail,  which  carry  4428  cannons, 
"ith  33,507  sailors,  4000  naval  artillery,  and  8262 


marines.     Of  these  are  stationed  in  the  Baltic  Sea,  20 
ships  of  the  line,  14  frigates,  6  cutters,  19  small  craft, 
ana  in  the  galley  fleet,  2  gallie3,  81  cannon-boats,  and 
88  other  vessels,  together  with  2965  cannons. 

In  the  Black  Sea,  12  ships  of  the  line,  4  frigates,  7 
brigantines,  18  small  craft,  and  in  the  galley- fleet,  40 
cannon-boats,  together  with  1257  cannons. 

In  the  Caspian  Sea,  6  small  craft  with  70  cannons. 
At  Ochotsk,  1 1  small  craft  with  36  cannons. 

We  believe  that  the  Baltic  fleet  is  rather  increased 
than  diminished  since  1805;  and  we  know  for  a  cer- 
tainty that  more  than  one  half  of  the  large  ships  are 
laid  up  in  the  fine  harbour  of  Cronstadt,  and  are  nearly 
rotten.  In  the  year  1822,  the  fleet  of  the  Black  Sea 
consisted  of  14  ships  of  the  line,  10  frigates,  besides 
numerous  small  craft,  as  gun~boats,  &c.  Fide  Ly all's 
Travels, 

ARMY. 

• 

Although  different  Tsars  are  said  to  have  organized 
an  army,  yet  it  was  not  till  the  time  of  Peter  the  Great 
that  Russia  possessed  any  thing  like  an  European  army. 
Our  limits  do  not  allow  as  to  give  its  progressive  his- 
tory. We  must  content  ourselves  by  stating  the  facta, 
that  this  country,  which,  little  more  than  a  century  ago, 
had  only  two  or  three  hundred  thousand  soldiers,  which 
were  looked  upon  with  indifference  by  the  other  powers 
of  Europe,  has  of  late  spread  her  conquering  troops 
over  different  states  of  this  quarter  of  the  globe,  and  of 
Asia,  and  at  this  moment  consists  of  nearly  a  million  of 
men. 

The  statements  of  different  authors  will  give  us  cor-' 
rect  notions. of  the  progress  and  state  of  the  army  in 
modern  times. 

,  According  to  Hassell,  the  army  of  Russia  consisted 
of  558*120  men,  viz.  (1.)  The  guards,  seven  regi- 
ments, three  battalions,  one  company,  13,103.  (2.)  In* 
fantry,  138  regiments,  38  battalions,  817,1 10.  (3.)  Ca- 
valry, 47  regiments,  54,022.  (4.)  Artillery,  2  regi- 
ments, 17  battalions,  12  companies,  62  commandos, 
44,052.  (5.)  Invalids,  62  companies,  SO  commando*, 
18,920.  (6.)  Irregular  troops,  including  the  Don 
Kozaks,  40,000;  the  Tchernomorskii  Kozaks,  3468; 
the  Ural  Kozaks,  5780 ;  the  Boog  Kotrfks,  1500;  the 
Stavropole  Kozaks,  1000  ;  other  Kozaks,  Kalmucks, 
Bashkirs,  Tartars,  48,632 ;  free  Greek  battalion,  534. 
Altogether,  besides  the  irregular  troops,  194  regiments, 
60  battalions,  75  companies,  92  commandos,  13,682 
staff-officers  and  officers,  1297  under  staff- officers, 
543,141  under  officers  and  privates,  who  are  under 
fourteen  military  inspections.  To  this  army  is  to  be 
added,  since  1806,  a  national  guard,  or  militia,  of 
612,000  men.— Slants  und  Address-Handbuch,  p.  227. 

A  Russian  historian  tells  us,  that  in  1807  the  army 
of  his  country  was  formed  of  670,000  regular  forces, 
more  than  100,000  Kozaks,  and  about  100,000  of  re- 
serve for  filling  up  vacancies  in  the  armies ;  the  Swe- 
dish, the  Polish,  the  Turkish,  the  Georgian,  and  the 
Siberian.  The  same  author  adds,  that  nithout  oppress- 
ing foreign  nations,  attd  without  destroying  hersetf, 
Russia  can  maintain  a  million  of  forces  in  time  of  peace; 
a  position  which  we  suspect  is  false. — Ruckvya  Istorta, 
or  Russian  History  of  Glinkii,  vol.  viii.  p.  344.    .> 

By  Hassell's  statement,  in  the  work  formerly  referred 
to,  in  the  year  1815,  the  Russian  army  was  formed  of 
field  troops  422,822 ;  garrison  troops  84,300;  engineers 
11  IS;  invalids  13,920;  and  110,000  irregular  troops. 

Crome  reckoned  the  land  forces  of  Russia  at  450,000 
in  time  of  peace,  and  at  639,415  when  on  a  footing  of 
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12,150 
4450 

17,200 


317,360 

57,000 

29,522 

1113 

72,800 
11,500 
13,927 


100,000 


war.  The  last  number  is  said  to  have  been  that  of  the 
army  in  1811,  and  of  course  previous  to  the  memorable 
invasion  of  the  French.  According  to  this  author,  the 
composition  of  the  Russian  army  is  well  known,  and 
consists  of 

I.  The  imperial  guards, 
a)  1  regiment  and  3  battalions  infantry,        • 
o)  The  horse  guards,  7  regiments, 

.   c)  The  artillery-guards,  600  men,  together  with 
the  whole  foot  guards, 

II.  Field  troops, 

a)  Infantry,  141  regiments,  troops  of  the  line, 

and  3  regiments  marines, 

b)  Regular  cavalry,  58  regiments,  • 

c)  Field-artillery  (with  1530  pieces  of  cannon), 

d)  Corps  of  engineers,  .  .         • 

III.  Garrison  troops, 
a)  Infantry,  •  .  •  • 
6)  Artillery,         .            •            .            • 

IV.  Invalids,  •  •  •  • 

V.  Irregular  troops, 

a)  33  regiments  of  Kozfts, 

b)  The  Kalmuck  forces, 

c)  The  Bashkirs,  &c 

After  alluding  to  the  612.000  militia  already  spoken 
of,  Crome  adds,  that  Russia  can  defend  herself  with 
above  1,200,000  warriors.— -AUgemeine  Ueberskht  des 
Slaatskrafle,  181 8. 

Though  the  Russians  lost  a  great  number  of  troops 
in  the  eventful  years  of  1812,-18,-14,-15,  they  were 
compensated,  in  a  great  degree,  by  the  knowledge 
tod  experience  acquired  during  the  campaigns.  Alex- 
ander had  an  opportunity  of  detecting  the  deficiencies 
of  his  own  army,  and  of  improving  his  millitary  skill, 
by  seeing  and  combating  with  the  finest  armies  of  the 
world ;  and  his  officers  enjoyed  the  same  advantages. 
Ever  since  his  return  to  his  country,  in  1815,  the  Em- 
peror's great  attention  has  been  given  to  the  better  or- 
ganization and  discipline  of  the  army,  and  beyond  all 
question  an  immense  improvement  has  been  the  re- 
sult. 
,  For  a  few  years  past,  it  has  been  generally  reckoned 
that  the  Russian  army  consists  of  a  million  of  men. 
The  officers  vary  in  their  statements,  some  estimating 
its  number  as  low  as  800,000,  while  others  maintain 
that  it  amounts  to  1,200,000  troops.  According  to  a 
paper  in  the  first  number  of  the  Westminster  Review, 
the  official  reports  fix  the  number  of  the  autocratic 
army  at  950,000,  but  the  writer  conjectures  that  this 
exceeds  tbe  real  number  by  one-third.  The  following 
statement  is  also  given,  but  upon  what  authority  we 
are  not  informed.  It  is  believed  to  be  correct,  and 
was  made  after  a  reduction  of  about  50,000  men,  which 
took  place  a  few  months  ago,  the  whole  of  which  have 
tyeen  incorporated  into  the  military  colonies. 


First  arm/.  Gen.  Sacken,  —head  quarters,  Mohilef 
Second  army.  Gen.  Wittgenstein,     ■            the  Pruth 
Imperial  Guard,  Gen.  Uv&rof          —    Petersburgh 
Georgian  army,  Gen.  lTeiml61of      -■■—     Tiflis 
Lithuanian  army,       *•         •          —    Wilna 
Polish  army,        .        .        .         — — —    Warsaw 
Disciplined  Kosaks, 


nidi, 

320,000 
100.000 
80,000 
60,000 
80,000 
30.000 
7,500 

677,500 


Upon  this  table,  Dr.  Lyall  remarks,  that  the  words 
Georgian  army  appear  to  include  the  whole  army  com- 
manded by  General  Yermolof,  in  the  KaUcasus  and 


Georgia,  and  adds  that  that  army  has  often  been  eatw    U 
mated  as  high  as,  and  even  above  100,000  men ;  and  ^""Y 
also  as  in  the  above  report,  at  only  60,000.    He  is  of      *' 
opinion,  however,  that  the  medium  number  80,000  is 
near  the  reality.    The  disciplined  Koz£k  army  baa 
never  before  been  estimated  so  low  as  7500,  and  he 
says,  20,000  at  least  would  be  a  near  approximation 
to  truth,  and  in  this  statement  he  is  supported  by  other        ! 
authors. 

As  the  subject  is  intimately  connected  with  the  army, 
we  shall  give  an  outline  of  the  recently  adopted  plan 
of  military  colonization,  for  which  we  are  whollj  in* 
debted  to  Dr.  Lysll.* 

The  great  expence  of  providing  for  an  army  amount- 
ing to  nearly  a  million  of  men,  induced  the  Emperor 
of  Russia,  soon  after  the  conclusion  of  the  late  war,  to 
direct  his  serious  attention  to  every  plan  winch, 
offered  for  supporting  the  soldiers  in  the  most 
mical  way.  Count  Araktcheef,  who  had  risen  from 
the  ranks,  solely  by  his  great  talents,  to  become  a  ge- 
neral of  artillery,  «uid  to  be  one  of  tbe  chief  military 
counsellors  attached  to  the  person  of  the  emperor,  u 
said  to  have  first  suggested  the  idea  of  quartering  the 
soldiers  upon  the  crown-peasants,  of  building  military 
villages  according  to  a  regular  plan,  of  allotting  por- 
tions of  land  to  each  house,  ana  of  framing  a  code  of 
laws/or  the  government  of  these  new-created  colonies. t 
This  system  of  military  colonization,  which  has  been 
adopted  within  these  few  years,  presents  a  new  fea- 
ture in  the  history  of  Russia  and  of  Europe,  indeed, 
in  some  respects  of  the  world.  Its  peculiar  nature 
will  he  at  once  perceived,  by  tbe  following  summary : 
1st,  For  the  formation  of  these  military  colonies,  no 
part  of  the  inhabitants  is  sent  out  of  the  empire, 
there  being  a  great  superabundance  of  territory  in 
proportion  to  the  population.  2d,  The  peasantry, 
who  are  already  civil  slaves,  by  this  plan,  are  abso- 
lutely made  both  civil  and  mililaru  staves,  and  sire  in 
the  mean  time  burthened  with  tne  support  of  regu- 
lar troops ;  and  indeed,  in  time,  nearly  tne  whole  army 
is  to  be  formed  from  among  them.  3d,  Aa  they  are 
governed  by  a  code  of  laws  peculiar  to  themselves,  so 
they  are  not  directly  dependent  upon  the  general  le- 
gislature of  the  country,  nor  are  they  independent  of 
it,  because  all  their  laws  emanate  from  a  committee  at 
Petersburgh ;  which,  after  receiving  his  Imperial  Ma- 
jesty's signature,  are  put  in  force.  4th,  Like  some  of 
the  Roman  colonies,  they  are  both  of  an  agricultural 
and  of  a  military  nature. 

The  objects  the  Russian  government  has  chiefly  in 
view  by  the  establishment  of  the  military  colonies,  some 
of  which  are  peculiar,  are  chiefly  the  following:  1st, 
The  increase  of  the  native  populttion  in  certain  dis- 
tricts, by  the  transfer  and  fixture  to  them  of  part  of  the 
existing  regular  troops,  and  even  of  peasantry  when 
requisite,  and  of  course,  by  the  progeny  of  both ;  2d, 
The  extension  of  knowledge  and  civilization ;  3d,  The 
saving  of  the  greatest  part  of  the  pay  of  the  whole 
army  to  tbe  crown;  4th,  The  organisation  of  aa  im- 
mense army  to  be  employed  in. agriculture  in  time  of 
peace,  and  to  form  nearly  the  whole  land  force  of  the 
empire  in  time  of  war. 

Military  colonies  are  already  in  part  organised,  end 
no  doubt  will  be  more  extensively  organised,  in  s  line  ' 
stretching  from  near  Petersburgh,  along  the  borders 


•An  account  of  the  organization,  administration,  and  present  state  of  the  military  colonies  in  Russia.     J8S4. 
t  This  plan  met  with  the  immediate  approval  of  the  emperor  ;  and,  indeed,  some  arc  disposed  to  think  this  part  of  the  system  origin- 
ated .with  his  Majesty. 
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(u*    of  Poland,  and  toward  the  boundaries  of  Turkey :  the       The  education  of  the  children  forms  a  very  import-     Russia. 

*~  chief  points  where  Russia  now  requires  to  have  power-  ant  feature  in  the  system.    All  the  male  children  in    ~~~^ 

ful  forces,  whether  with  a  view  to  make  an  irruption  the  colony  are  sent  to  schools  of  mutual  instruction,  Army, 

into  other  countries,  or  for  the  defence  of  her  own  where  they  are  taught  reading,  writing,  and  arithme- 

frontiers,  for  she  is  neither  to  be  regarded  as  inac-  tic    They  learn  a  sort  of  catechism  containing  the 

cessible,  unattackable,  nor  unconquerable.  duty  of  a  soldier,  much  the  same  as  that  which  Buona- 

The  system  of  colonisation  will  be  best  understood  parte  taught  his  soldiers.     They  are  instructed  in  the 

by  a  detail  of  the  course  adopted  to  colonize  a  single  use  of  the  sword ;  learn  to  ride  in  the  Manege,  and 

regiment    The  emperor  issues  an  ukaz,  in  which  are  after  the  age  of  thirteen,  they  are  assembled  at  the 

indicated  the  crown-villages  which  are  to  become  mi-  headquarters  of  the  regiment,  and  formed  into  a  corns, 

litary  colonies.    In  the  villages  so  designated,  (which  in  which  those  who  distinguish  themselves  most  by 

are  inhabited  by  crown-peasants,  and  consequently  are  their  quickness  and  attention  are  made  officers.     At 

at  the  emperor's  disposal,)  the  name,  age,  property,  '  Voznesensk,  (the  head-quarters  of  the  first  regiment 

and  family  of  each  householder  are  registered ;  those  of  the  Boog)  Dr.  Lyall  saw  a  body  of  200  Kantonists 

who  are  above  50  years  old  are  chosen  to  form  what  who  marched,  fired,  and  performed  all  the  evolutions 

are  called  the  Master-colonists.    Houses  are  built  for  of  experienced  soldiers,  with  a  steadiness  and  precision 

them  in  lieu  of  those  they  inhabited,  forming  a  street  or  which  was  astonishing.    There  was  an  esprit  de  corps 

streets  of  cottages  similar  to  one  another,  each  separat-  about  them,  which  cannot  fail  to  make  them  good  sol-    * 

ed  from  the  neighbouring  cottage  by  a  court-yard,  and  diers. 

each  master-colonist  receives  fifteen  deciatins,  about  The  education  of  the  women  has  hitherto  been  much 

forty  English  acres ;  with  this  condition  annexed,  that  neglected,  but  they  have  now  begun  to  establish  schools 

he  is  to  support  a  soldier,  his  family,  if  he  has  one,  on  the  Lancasterian  plan  for  them,  which,  no  doubt, 

and  his  horse,  if  cavalry  are  colonized  in  the  village ;  will  soon  become  general, 

he  receiving  the  benefit  of  the  soldier's  assistance  in  A  military  colony,  therefore,  consists  of 

the  cultivation  of  the  land  and  other  duties  of  bus-  1*  The  Master-Colonist,  so  called  because  he  is  master 

bandry,  when  not  engaged  in  his  military  duties.     In  of  the  family  and  of  the  farm. 

seed-time  and  harvest-time,  it  is  understood  that  the  2.  The  Assistant,  so  called  because  he  aids  the  mas* 

soldiers  are  to  be  little  exercised,  in  order  to  leave  them  ter- colonist  in  cultivating  the  ground, 

free  for  the  labours  of  the  field.     As  many  of  the  &•  The  Agriculturist- S  tidier,  who  adds  to  the  usual 

present  Agriculturist-Soldiers  have  formed  part  of  the  military  duties  the  occasional  one  of  assisting  in  the 

regular  army,  the  master-colonists  need  scarcely  ex-  fields. 

pect  much  assistance  from  their  exertions.    When  a  *•  The  Reserve,  who,  like  the  agriculturist-soldier, 

new  progeny  shall  have  taken  their  places,  who  have  combines  the  two  capacities  of  soldier  and  agriculturist; 

been  trained  from  their  youth  to  agriculture  and  to  *nd,  as  the  name  implies,  forms  gne  of  a  corps  de  rem 

arms,  perhaps  the  dissimilar  union  may  become  more  serve,  to  supply  the  soldier's  place  in  case  of  necessity, 

assimilated.  5.  The  Kantonist,  under  which  head  are  comprised 

The  soldier;  who  becomes  domesticated  in  the  house  *U  the  boys  in  the  colony  from  thirteen  to  seventeen 

of  the  master-colonist,  shares  his  table,  and  assists  him  years  old. 

in  his  labour,  is  called  Agriculturist-Soldier.    Close  to  6.  The  Boys  from  eight  to  thirteen  years, 

the  house  of  the  master-colonist  is  built  one  exactly  si-  7.  The  Male  Children  under  eight  years  old 

milar,  which  ia  occupied  by  the  Reserve,  who  may  be  8.  The  Females. 

considered  as  the  soldier's  second  self.     He  is  chosen  9*  The  Invalids. 

by  the  colonel  of  the  regiment  colonized  from  the  pea*  The  administration  of  the  military  colonies  deserves 
sants,  and  is  usually  a  son  or  relation  of  the  master-  particular  attention,  as  it  separates  their  interests  corn- 
colonist.  The  Reserve  is  instructed  in  every  part  of  a  pletely  from  that  of  every  other  branch  of  society  in 
soldier's  duty,  and  qualified  in  every  respect  to  take  the  Russian  dominions. 

the  place  of  his  prototype,  or  to  form  one  of  an  army  The  colonies  in  the  south  of  Russia  occupy  380  vil-           , 

of  reserve  in  case  of  danger.     He  too  assists  when  lages  in  the  Governments  of  Kherson,  Kharkof,  and 

wanted  in  the  cultivation  of  the  fifteen  deciatins  of  Yekaterinoslaf.     The  villages,  according  to  their  size, 

land,  or  follows  such  other  occupation  as  may  suit  contain  from  two  squadrons  to  half  a  squadron.     In 

him,  tailor,  shoemaker,  and  so  on.  each  village  is  stationed  halt  a  battalion,  a  battalion,  or 

The  master-colonist, .  agriculturist-soldier,  and  re-  even  two  battalions  of  infantry,  in  the  Government  of 

serve,  may  choose  their  wives  where  they  like,  and  are  Novgorod ,-  and  the  number  of  troops  there  amounted, 

encouraged  to  marry ;  but  the  women,  once  within  the  in  1822,  to  24,000  men. 

pale  of  the  military  colonies,  cannot  marry  out  of  them.  In  the  above  S80  villages,  were  colonized,  in  the 
The  sons  of  the  master-colonist,  agriculturist-soldier,  summer  of  1822,  twelve  regiments  of  lancers,  and 
and  reserve,  who  are  from  thirteen  to  seventeen  years  twelve  of  cuirassiers,  forming  a  total  of  24,000  men. 
old,  are  called  Kantonists,  are  exercised  as  soldiers,  and  The  total  number  of  colonized  forces,  therefore,  amount- 
continued  at  the  village  which  is  the  residence  of  the  ed  to  48,000  in  1822.  At  present  they  may  be  esti- 
Colonel,  and  the  head-quarters  of  the  regiment :  they  mated  at  80,000  soldiers. 

also  occasionally  attend  school  to  complete  their  edu-  The  three  Governments  above  mentioned  constitute 

cation.  a  military  district,  which  is  placed  under  the  command 

The  boys  from  eight  to  thirteen  years  old  go  to  of  General  Count  de  Witt,  from  whose  jurisdiction 

school  in  the  village  in  which  their  parents  reside,  and  there  is  no  appeal  but  to  the  emperor,  and  that  only  in 

learn  their  military  duties  alternate  days ;  they  as  well  particular  cases.  Count  de  Witt  is  entitled  commander* 

as  the  Kantonists  are  dressed  in  uniform,  and  consider-  in-chief  of  'the  military  colonies  in  the  governments  of 

ed  as  soldiers ;  the  children  under  eight  years  old  re-  Kherson,  Kharkof,  and  Yekaterinoslaf. 

main  with  their  parents.  A  code  of  laws,  consisting  of  fourteen  volumes,  has 
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been  compiled  by  a  committee  appointed  for  the  pur- 
pose at  St  Petersburg!),  for  the  special  use  of  the 
military  colonies. 

These  laws  are  administered,  in  the  first  instance, 
by  the  committees  of  the  squadrons;  each  squadron 
having  a  committee  composed  of  its  officers,  one  of 
whom  is  elected  president.  These  committees  take 
cognizance  of  small  offences  committed  in  their  respec- 
tive squadrons :  the  term  squadron  including  not  only 
the  soldiers  who  form  it  but  the  colonists  belonging  to 
it. 

From  the  decision  of  this  committee,  there  is  an  ap- 
jpeal  to  the  regimental  committee  of  administration, 
consisting  of  the  colonel,  who  is  president,  the  lieute- 
nant-colonel, who  is  vice-president,  two  captains,  and 
six  deputies  chosen  by  the  colonists,  one  from  each  of 
the  six  squadrons  composing  the  regiment.  The  de- 
cisions' of  this  regimental  committee  are  referred  to 
Count  de  Witt  for  his  approval,  and  from  his  decision 
•the  soldiers  and  colonists  have  no  appeal,  even  though 
it  should  extend  to  sending  them  to  Siberia,  the  ne 
pint  ultra  of  Russian  punishment.  Officers  may  appeal 
from  Count  de  Witt's  decisions  to  the  emperor. 

Great  offences  are  usually  tried  by  a  Commission 
appointed  by  Count  de  Witt,  a  sort  of  court-martial. 

A  very  inquisitorial  police  maintains  the  good  order 
of  each  colony.  A  subaltern  officer  goes  every  day 
into  each  of  the  houses  and  makes  his  report  of  the 
state  of  the  inmates ;  and  on  parade  days,  the  master- 
colonist  and  his  assistant  appear  at  the  door  of  their 
cottage  to  show  themselves  to  the  inspecting  field* 
officer. 

At  the  head-quarters  of  each  regiment  is  its  chan- 
cery, in  which  the  code  of  laws  is  deposited,  where 
the  committee  of  the  regiment  meet,  and  a  number  of 
clerks  are  employed  to  keep  the  accounts,  and  register 
the  proceedings. 

Tn  most  of  the  military  villages  are  churches  where 
the  priests  officiate  who  belonged  to  them,  before  they 
were  included  in  the  colonies. 

Such  an  imperium  in  imperio  can  hardly  subsist  with 
impunity  to  the  parent-state,  unless  its  energies  are 
directed  against  foreign  powers ;  and,  if  this  idea  is 
correct,  under  a  warlike  sovereign  it  may  operate  the 
subversion  of  all  the  established  dynasties  of  Europe ; 
under  a  weak  one,  the  partition  of  Russia  may  be 
looked  upon  as  likely  to  result  from  the  explosion  of 
its  latent  powers. 

It  must  be  observed,  that  the  millions  of  troops  so 
Colonized  and  trained  exist  hitherto  only  on  paper; 
and  from  a  variety  of  circumstances,  general  and  local, 
it  seems  utterly  impossible  that  even  one  million  of 
troops  should  be  so  organized.  The  world  is  not  likely 
to  sit  idle  while  Russia  organizes  so  vast  a  force ;  and 
besides,  this  gigantic  system  contains  in  its  bosom  the 
•seeds  of  its  own  destruction. 

Among  other  sources  of  opposition  to  the  scheme, 
its  general  unpopularity  is  likely,  very  soon,  to  give  it 
.a  death-blow.  It  is  held  in  utter  abhorrence  by  the 
(peasantry ;  it  is  detested  by  the  regular  army  to  such 
an  extent,  that  the  government  is  obliged  to  give  the 
officers  a  higher  degree  of  rank,  and  additional  pay,  in 
.order  to  induce  them  to  attach  themselves  to  colonized 
regiments;  and  it  is  highly  disapproved  of  by  all 
classes  of  the  nobility. 

The  nobles  regard  the  plan,  and  apparently  with 
much  justice,  as  highly  dangerous  to  the  empire. 
For,  suppose  a  popular  leader,  especially  in  the  south 
of  Russia,  should  differ  with  the  government,  or  with 
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bis  sovereign,  after  a  few  hundred  thousand  men  were 
first  taught  to  obey  him,  and  afterwards  obeyed  bin 

through  attachment,  what  might  not  he  effectuate? 

When  the  experiment  of  colonizing  was  first  made 
in  the  neighbourhood  of  Novg6rod,  it  produced  much 
discontent  and  some  disturbances.  The  peasants  seen 
to  have  resented  the  ingrafting  a  soldier  on  their 
minage  as  an  infringement  of  the  liberties  even  of 
slaves.     They  might  exclaim  with  Melibceus; 

Impiui  heec  tarn  cuUa  novaUa  mtics  habebit  9 
Sarbarus  has  tegctea  $ 

and  the  resolution  that  the  oldest  peasant  in  the  colo- 
nies should  so  far  conform  to  military  rule  as  to  cut 
their  hair  and  shave  their  beard,  added  fuel  to  the 
flame. 

Nor  has  the  system  of  military  colonization  been 
carried  into  effect,  without  serious  difficulties  also  in 
the  south  of  Russia.  Its  institution  was  followed  bj 
discontent  and  murmurs,  which  sometimes  went  so  far 
as  to  cause  disturbances,  and  to  threaten  revolts.  Tbe 
poor  peasants  loudly  and  generally  complain  of  being 
restrained  in  their  dwellings  by  the  severe  militarr 
police ;  and  bitterly  regret  their  fate  in  being  forced 
to  become  colonists.  Their  former  state  of  civil  tlaxay 
seems  perfect  freedom  in  comparison  of  the  new  mili- 
tary arrangement  of  affairs. 

Many  affecting  scenes  are  said  to  have  taken  place, 
as  the  empress  and  the  dowager-empress  went  to  tod 
returned  from  Moscow,  in  the  year  1818.  Hundreds 
of  the  peasants  collected  at  the  post-stations,  and  wbeo 
the  imperial  carriages  stopped,  they  simultaneously 
bowed  themselves  to  tbe  earth,  or  completely  prostrated 
themselves,  and  in  the  language  of  the  deepest  sorrow 
and  distress  entreated  their  majesties  to  hear  their 
tales  of  woe,  and  to  intercede  with  the  emperor  to 
abandon  the  new  system  of  colonization. 

Notwithstanding  the  extreme  unpopularity  of  tbe 
system  of  colonization,  and  the  vehement  and  general 
opposition  which  it  has  met  with,  it  still  goes  on,  and 
government  seems  determined  in  its  prosecution.  Wt 
have  not  the  smallest  doubt,  however,  that  all  its  ends 
will  be  defeated  and  terminate  in  an  aerial  castle. 

In  conclusion  of  this  department,  we  may  remark, 
that  notwithstanding  the  immense  alarm  which  has 
been  sounded  throughout  Europe  by  some  authors  of 
respectability,  as  to  the  enormous  and  increasing  power 
of  Russia,  there  seems  no  great  cause  for  uneasiness. 
The  army  of  Russia  is  great  to  be  sure,  but  it  wants 
moral  energy,  and  it  is  scattered  over  an  immense  ex- 
tent of  territory.  We  must  not  fear  the  numerical 
force  of  Russia  upon  paper,  but  look  to  the  number  of 
effective  troops  she  could  lead  beyond  the  Niemen  or 
the  Vistula.  So  long  as  a  combination  of  European 
powers  is  able  to  hold  Russia  at  defiance,  and  so  long 
as  it  shall  be  the  interest  of  those  powers  to  keep  her 
within  due  limits,  we  have  no  fear  of  her  legions  of 
troops,  her  hordes  of  Kozaks,  and  her  bands  of  Tartar 
and  Siberian  wanderers. 

CIVIL  ADMINISTRATION. 

In   the  Russian  empire,  all  power  is  concentrated  GrfW 
in  the  monarch.     He  is  assisted  by  his  cabinet-coun- var^ 
cil,  his  ministers,  the  directing  senate,  and  tbe  hoi)'08* 
synod;  but  he  can  over-rule  the  decisions  of  them 
all. 

Each  of  the  governments  of  Russia  has  a  military 
and  a  civil  governor,  who  are  the  representatives  of  tbe 
Emperor,  who  direct  the  administration  of  their  pro* 
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*    vinees,  end  whose  residence  it  in  the  chief  town  of  the  for  bettering  their  incomer    Now  this  it  exactly  the    RoNfa* 

■^  government.    In  a  few  instances  the  tame  military  go*  condition  in  which  persons  in  all  the  departmenta  of 

vernor  has  command  over  more  than  one  government,  the  Russian  service  are  placed ;  and  it  is  not  difficult 

as  is  the  esse  with  the  governments  of  Kherson,  Khar-  to  divine  which  of  the  three  alternatives  is  generally 
kof,  and  Yekaterinoslaf;  and  those  of  the  Kaucasus,  and-  chosen,  especially  as  that  alternative,   sanctioned  by 

Georgia,  &c.    Each  Government  town  has  numerous  usage,  has  become  universal,  and  of  course  its  adoption 

tribunals,  as  in  other  countries,  for  the  various  cases  is  not  accompanied  by  disgrace.     A  system  once  es- 

whrch  occur   in  civilised  society,  and  each  district  tablished  universally  throughout  a  great  nation,  of  re* 

town  has  coutU  of  justice  subordinate  to  those  of  the  oeiving  presents  or  recompenses  in  money  or  hind, 

government.    The  senate,  of  which  somte  divisions  are  from  those  who  seek  the  good  graces  or  the  interest  of 

st  Petersborgh,  and  some  .at  Moscow,  is  the  highest  the  officers  of  the  crown,  would  require  strong  mea- 

tribunal  for  civil  affairs,  as  the  synod  is  for  ecclesiastic  sures  and  time  for  its  melioration  and  destruction, 

est  matters.     From  their  decisions  an  appeai  may  be  The  foundation  of  a  reform  would  be  the  bestowing  of 

made  to  the  cabinet  council,  or  to  the  Emperor  him*  salaries  on  those  officers  adequate  to  their  rank,  so  as 

self,  and  then  the  final  determination  takes  place.  to  render  them  independent.    To  do  so  speedily  ia 

But  it  is  impossible  for  us  to  enter  into  all  the  de-  next  to  impossible ;  and  it  will  probably  be  effected  at 

tails  of  the  different  courts.     We  must  confine  our-  a  remote  period,  unless  some  revolution  of  Europe,  or 

selves  to  general  views  of  the  present  state  of  admini*  of  the  empire  itself,  give  a  new  aspect  to  affairs.     The 

Oration,  present  corrupt  system  has  been  consolidated  by  time, 

It  was  in  vain  that  the  Empress  Catharine  II.  de-  in  spite  of  the  efforts  of  two  of  the  greatest  and  wisest 

dared,  that  in  the  Russian  empire;  the  various  classes  sovereigns  who  ever  wore  a  crown.    Indeed,  the  com* 

of  the  subjects  should  enjoy  their  peculiar  rights  ;  that  psratively  small  augmentation  of  government  salaries, 

reputation,  property,  and  life,  except  in  criminal  cases,  since  the  time  of  Peter  the  Great,  notwithstanding  the 

should  be  inviolable,  and  that  the  laws  should  be  en-  greatly  diminished  value  of  the  roubles,  the.  more 

forced,  and  all  causes  determined  by  them.     It  was  still  general  adoption  of  civilized  customs  and  manners, 

more  nugatory  that*  she  prondunced  that  no    man  and  the  consequent  increased  expense  of  the  mode  of 

should  be  condemned  unheard,  that  even  a  traitor,  or  living,  seems  more  and  more  to  have  rivetted  the  mis* 

s  rebel,  should  enjoy  the  benefit  of  defence,  and  that,  chief.     The  depreciation  of  the  currency  to  75  per 

when  a  man  was  injured  or  supposed  so,  he  might  cent,  has  reduced  almost  to  nothing  the  former  insuffi* 

make  a  representation  and  expect  relief.    There  is  no  cient  salaries  of  all  the  departments  of  the  public  ser* 

doubt  that  an  abuse  of  power  by  violent  rulers  and  in*  vice. 

considerate  ministers,  by  rapacious  governors  and  ve-        The  same  author  speaks  of  the  corruption  and  bri- 

nal  judges,  often  defeated  the  intentions  of  that  mo-  bery  of  the  administration  in  the  cabinet  council  of  his 

narch,  Catharine,  by  the  invasion  both  of  public  and  imperial  majesty-;  he  illustrates  it  in  the  system  of 

private  rights.    After  her  death  no  new  measures  were  police— in  the  post-offices— in  the  custom-houses— ia 

taken  for  the  improvement  of  the*  civil  administration,  the  army— in  the  navy ;— and  in  the  civil,  military, 

snd  corruption  became  daily  more  extensive.    On  the  and  naval  divisions  of  the  medical  department,  and 

ascent  to  the  throne  of  the  present  sovereign,  the  ad*  then  concludes  his  dreary  view  in  these  remarkable 

ministration  of  justice  was  in  a  lamentable  condition ;  and  painful  words :  "The  whole  system  of  the  admi- 

snd  notwithstanding  a  few   meliorations    made    by  niatration  of  Russia  is  like  the  tissue  of  a  decayed  spi- 

Alexandcr,  the  subject  has  but  lately  made  a  sufficient  der's  web,  or  rather,  like  the  centre  of  an  immense 

impression  on  his  mind.     For  many  years  past  his  at-  wheel,  held  together  by  rotten  spokes ;   corruption 

tendon  has  been  too  eagerly  occupied  with  his  armies  supports  corruption,  rottenness  props  rottenness ;  and 

snd  with  war;  but  in  this  season  of  peace,  we  are  glad  this  explains  how  the  machine  still  continues  its  on* 

that  he  proposes  to  make  important  changes  in  the  ci-  ward  progress.    Should  a  slight  concussion  be  perceived 

vil  government  of  the  empire.  in  one  part,  there  is  a  sympathy  of  the  rest  by  which 

That  there  is  great  want  of  change,  is  evident  from  its  force  ia  uniformly  diffused  throughout  the  whole* 
the  present  corrupt  state  of  all  the  departments  of  the  and  no  single  part  gives  way ;  for  when  one  part  gives 
administration.  Indeed  the  civil  administration  in  way  the  whole  will  fall;  and  that,  apparently,  will  not 
Russia  is  excessively  defective.  The  bribery  and  cor-  happen  until  liberty  give  a  death-blow  to  despotism.'9 
ruption  ,  which  characterize  the  courts  of  justice  in  we  shall  conclude  this  subject  by  referring  the  reader 
this  country  have  been  dwelt  upon  by  various  au-  who  is  curious  about  it,  to  Dr.  Lyall's  work,  and  to  two 
thors.  Dr.  Lyall  confirms  their  accuracy,  and  says,  works  which  lately  issued  from  the  press,  the  "  Narra- 
it  is  melancholy  to  reflect  that  there  is  no  prospect  tive  of  a  Pedestrian  Journey  through  Russia  and  Sl- 
ot i  speedy  or  extensive  check,  not  to  speak  of  a  berian  Tartary  in  the  years  1820, 18*1, 1822,  and  18*3, 
cessation  of  these  evils.  Indeed,  the  disease  ia  deep-  by  Captain  John  Dundas  Cochrane,  R.  N ;"  and  "  Tru- 
ly complicated  with  the  constitution  of  the  govern-  vels  through  Russia,  Siberia,  Spc.  in  1822,  1823,  and 
tnent  The  universal  inadequacy  of  the  annual  sa-  1824,  by  James  Holman,  R.  N."  These  last  volumes 
Isries  granted  bv  the  crown  for  the  support  of  the  contain  numerous  details  in  proof  of  the  accuracy  of  Dr. 
rsnk,  nay,  of  the  existence,  of  those  employed  in  Lyall's  general  views.  They  but  too  truly  demonstrate 
the  tribunals,  and  in  the  other  branches  of  the  civil  the  sufferings  of  a  people  oppressed  by  their  rulers, 
department,  in  the  army,  and  in  the  navy,  is  a  well-  their  chiefs,  and  their  superiors,  and  exhibit  the  wo* 
kaown  fact  Most  individuals  endeavour  to  support  ful  state  of  society,  where  the  few  have  the  power  and 
their  rank  in  life  agreeably  to  the  usages  of  civilized  the  inclination  to  enrich  themselves  by  the  labours, 
society.  If  those,  in  the  service  of  any  government,  the  toils,  and  the  property  of  the  many, 
have  no  revenue  besides  inadequate  salaries,  it  follows.  But,  as  Dr.  Lyall  remarks,  the  terms  bribery  and  cor* 
of  course,  that  they  must  either  act  inconsistently  with  ruption  require  some  explanation  in  connection  with 
their  rank,  resign  their  places,  or  resort  to  some  plan  Russia*    In  most  countries  by  bribes  are  understood 
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nuns  of  wormy  promised  or  given,  in  order  to  pervert  admits  thirty»6ve  letters.  Hie  Russian  language  his  H 
justice  and  gain  one's  cause :  by  corruption,  the  act  of  some  letters  peculiar  to  the  Sclavonic  dialects,  and  of  W/ 
being  unjustly  influenced  by  bribes.  In  Russia,  though  course,  many  singular  sounds  and  combinationi  of 
the  same  definitions  be  frequently  applicable,,  yet  the  sounds  in  syllables  and  words.  Otftiers  of  the  letten 
more  general  intention  and  utility  of  bribes,  genteelly  are  familiar  to  us  in  the  Greek  and  Latin  alphabet?, 
called  presents,  is  to  excite  a  person  to  do  his  mere  The  Russian  langusge  is  very  little  known  beyond  the 
duty,  and  to  recompense  him  for  his  time  and  trouble,  districts  in  which  it  is  spoken.  Its  structure  and 
In  fact,  these  presents  may  be  said  to  form  the  receiv-  modes  of  expression  are  characteristic,  and  sometime* 
er's  chief  salary.  Wherever  such  an  execrable  system  obscure,  which  render  it  no  easy  task,  even  for  Ib- 
is once  generally  established,  though  despised  by  every  reigners  who  have  spent  the  greatest  part  of  their  lives 
generous  mind,  yet  it  is  fair  to  regard  the  infamy  at-  in  Russia,  to  acquire  a  moderately  good  pronunciation, 
tached  to  it,  as  infinitely  less  than  that  of  accepting  or  to  speak  with  general  correctness.  These  difkol* 
bribes  in  courts  of  justice,  where  nothing  of  the  kind  is  ties  overcome,  it  is  found  that  this  language,  so  far  from 
expected  or  recognised ;  because,  in  the  one  case,  both  being  harah,  irregular,  and  barbarous,  aa  has  been  re* 
parties  in  a  cause  have  the  same  channel  of  procedure  presented  by  some,  is  regular  and  copious,  smooth  sod 
open  from  Hie  commencement ;  in  the  other,  the  pro-  harmonious,  varied  and  elegant.  Its  acquisition,  be. 
cess  may  be  finished,  and  the  detection  of  corruption  sides,  opens  a  new  field  for  those  of  a  literary  taste, 
on  one  side  be  too  late  for  the  other  party  to  counter*  which  has  been  little  examined  by  British  writers; 
balance  his  antagonist  by  the  same  weapons.  though  the  Germans  have  reaped  a  copious  harvest 
The  cabinet  statesman  will  easily  find  a  cure  for  the  from  it  Of  late*  however,  it  has  been  brought  into 
evils  spoken  of,  by  increasing  the  taxes ;  giving  ade-  considerable  notice  by  the  publication  of  Bowling's 
quate  salaries  to  the  officers  of  the  crown  ;  issuing  Russian  Anthology,  and  Lyalrs  Preliminary  Disserts- 
severe  edicts ;  and  punishing  delinquents  with  rigour,  tion  on  the  Russian  language  in  the  "  Character  of tk 
But  he  who  contemplates  the  great  machine,  and  the  Russians/'  &c. 
thousands  and  millions  of  dependent  wheels  in  full 

motion,  and  who  knows  the  genius  of  the  natives  of  literature. 
Russia,  will  speak  more  rationally.  He  will  see,  that  Innumerable  facts  sufficiently  demonstrntethe  lack  of  ^ 
though  immense  sums  be  paid  indirectly  by  a  part  of  knowledge,  and  the  necessity  of  instruction  among  mil*  j 
the  population  who  have  affairs  in  the  courts  of  justice,  lions  of  the  Russians.  Yet  the  account  which  Dr.  LtiU 
yet  that  the  sovereign,  who  would  attempt  to  impose  gives  of  the  present  state  of  literature  among  the  aobi* 
the  seme  sums  in  direct  annual  taxes  upon  the  general  lity,  and  even  among  a  few  of  the  merchants,  is  highly 
population,  would  run  the  risk  of  causing  a  speedy  re-  gratifying.  The  time  is  not  very  distant,  when  half  a 
volution,  and  of  being  hurled  from  hia  throne.  Every  dozen  book-shops  were  not  to  be  found  in  either  of  the 
enlightened  sovereign  who  wishes  to  improve  his  peo-  Russian  capitals  ;  but  this  number  is  now  much  sag* 
pie  will  carefully  remark  their  constitution,  equally  merited;  and  all  the  government  towns,  and  even  smn 
with  respect  to  religion^  civil  administration,  and  poll*  of  the  district  towns  of  the  empire,  can  boast  of  one  or 
tical  economy,  and  will  reflect  well  before  he  takes  mote.  Indeed,  at  the  present  moment,  the  jealousy, 
new  measures.  Beyond  all  doubt  the  present  monarch  the  activity,  and  the  emulation  of  the  native  bookseU 
of  Russia  is  well  acquainted  with  the  state  of  his  nation  lers,  are  as  remarkable  at  Petersburgh  and  Moscow  n 
under  all  these  points  of  view  ;  but  like  a  wise  poli-  among  those  at  London  and  Edinburgh ;  and  the  pages 
tician,  who  is  familiar  with  the  genius  of  his  people,  of  the  Gaxettes  are  continually  filled  with  advertise* 
who  has  the  good  of  the  realm  at  heart,  and  who,  from  menta  of  new  publications.  Among  the  foreign  book- 
the  history  of  the  world,  perceives  the  madness  of  at-  sellers  there  is  less  rivalship.  No  doubt,  many  of  the 
tempting  to  effect,  in  one  reign,  what  must  be  the  works  which  issue  from  the  press  are  of  little  or  no  va* 
effect  of  scores  of  years,  probably  of  centuries,  he  pro-  lue,  and  a  greater  number  are  translations.  One  in- 
ceeds  with  a  cautious,  steady,  and  determined  pace,  portant  inference,  however,  may  be  drawn  from  tbeat 
He  is  paving  the  way  for  the  emancipation  of  future  facts,  viz.  that  a  reading  public  is  formed,  and  is  sag- 
generations  from  vassalage,  he  has  lately  made  exten-  menting ;  for  if  books  did  not  sell,  the  Russians,  more 
sive  changes,  and  it  is  to  be  hoped  improvements,  in  than  others,  would  not  persevere  in  printing  tbm 
the  administration  of  justice  in  Siberia,  and  according  Of  late,  the  native  poets,  and  thenative  nfoorisns,  baw 
to  the  public  press,  he  is  now  occupied  in  the  reform  contributed  much  to  the  literature  of  their  country; 
of  the  tribunals  throughout  his  wide- spreading  domi-  but  still  much  valuable  in  formation,  especially  with  re- 
nions.  He  has  begun  a  reform  which  will  reflect  hon-  gard  to  history,  lies  buried  in  Scythian  and  Sdsvsvt 
our  upon  his  memory,  and  which  his  successors  may  manuscripts,  and  within  the  walls  of  those  abodes  sf 
complete,  though  centuries  hence.    But  it  were  to  be  sloth,  the  monasteries. 

wished  still  that  his  Imperial  Majesty's  attention  were        Russian  literature  was  never  so  flourishing  u  at  tat 

more  devoted  to  this  subject,  and  that  he  were  more  present  day,— a  fact  which  is  completely  proved  bythe 

ardent  with  respect  to  civil  affairs  in  general.     We  number  of  periodical  publications  which  issue  from  thf 

anxiously  hope  that  the  time  will  soon  pass*  away  when  press.    At  Moscow  are  published  two  newspapen,  tat 

princes  of  the  blood  will  cease  to  repeat,  within  the  Moscow  Gazette,  and  the  Senate  Advertiser*  and  se*« 

walls  of  the  imperial  palace,  such  sayings  as  the  follow-  journals,  besides  the  Journal  of  the  Imperial  Soeietf  of 

ing :  "  Quandj*  tor*  un  afficier  civil  il  me  donne  malou  Agriculture,  and  the  Memoirs  of  the  Society  of  BeSSJ 

court  «  sentence  which  but  too  truly  portrays  the  Lettres,  of  the  Imperial  Society  of  Natural  History, 

taste  for  military  pursuits.     Vide  Lyall'  s  Travels.  and  of  the  Physioo-Medical  Society.    At  Petersburg 

the  following  newspapers  are  published;  the  Peter* 

language.  }mgh  Gazette,  in  Ross  and  in  German,  (lepers*) ; 

Language.        The  Russian  language,  as  well  aa  the  PoKsh,  Bone-  the  Russian  Invalid,  in  Rues  and  in  Gt¥man,(sepente); 

mian,  eVc.  ia  a  dialect  of  the  Sclavonic.    The  latter  has  the  Senate  Gazette.;  the  Senate  Advertiser ;  the  Prior 

forty-two  letters,  while  the  former,  at  present,  only  Current ;  and  he  Conscrvateur  Impartial,  sad  dm* 


RUSSIA.  507 

at    Journals,  besides  the  Transaction*  of  the  Academy  of  greet  degree  confined  to  khenmivevatties  and  academies,    Rom 
'm0  Sciencet,  of  the  Free  Economical  Society*  and  of  the    at  which  both  the  professors  and  the  pupils  are  neces-  ^^v-" 


Society  of  Belles  Lettres.    .In  these  journals,  almost  sarily  supported  by  the  crown;  the  government  being 

every  subject  is  treated  of  with  respect  to  arts  and  sci*  despotic,  and  the  mass  of  the  population  slaves.    By 

ences  and  general  literature,  especially  history,  statie*  the  laudable  efforts  and  valuable  publications  of  nu* 

u&,  geography,  and  natural  history.     With,  respect  to  merons  public  bodies  towards   general  improvement, 

politics,  only  such  information  is  made  known  to  the  much  has  been  done,  bat-still  more  remains  to  be  ac- 

puMic  as  the  government,  through  its  organs  the  cen-  compliehed.    With  the  gradual  advance  of  Russia  in 

•ors,  may  please.    While  we  lament  the  fettered  state  civilization,  no  doubt  the  arts  and  sciences  will  make  a 

of  the  press,  we  oannot  but  remark  the  advance  of  simultaneous  progression)  and,  after  a  lapse  of  time, 

mind  to  which  the  above  list  of  .periodicals  beam  tea-  become  generally  cultivated,  as  in  the  more  enlightened 

timony.  states  of  Europe. 

The  number,  of  universities,  of  academies,  of  gymna*  .                                             , 

sia,  of  public  schools,  of  private  schools,  of  Bible  So*  education. 

cieties,4und  of  other  similar  institutions  in  Russia,  taken  The  system  of  education;  in  Russia  is  domestic  or  Education. 
collectively,. and  in  connection  with  the  above  facts,  public.     The  rich,  and  even  many. of  the  poor  nobles, 
shows  that  a  mighty  .engine  is  at  work  in  the  civilise*  have  foreign  teachers,  males  and  females,  Jn  their  fa* 
tion  of  that  empire.    No  doubt:  many  difficulties  op*  mil  iea,  as  Germans,  French,  'Italians,  English,  &c..hnt 
pose  themselves  there,  to  the  wonted  effect*  of  such  in*  it  is  rather  unfortunate,  that  a^vajit  number  of  these?  in- 
stitutions in  a  free  country ;  yet  their  number  must  atructors  'have  been  formerly  employed  in  'the  lower 
have  a  considerable  influence  toward  the  civilization  of  capacities  of  life,  while  but  a  few  of  them  have  received 
at  least  a  part  of  the  population.    The  adoption  of  the  a  good  and  polite  education.    Of  course*  though  the 
Lancasteriaa  system  of  education  will  also  have  a  now*  pupils  may  acquire  a  facility  in  speaking  languages, 
erful  effect.    It  is  put  in  practice  in  the  army,  among  they,  seldom  have  the  best  models  of  manners,  of  eba* 
the  Kozaks,  and  even  by  some  of  the  noblemen  among  racier,  or  of  learning,  for  imitation, 
their  slaves.    The  imperial  army,  amounting  to  a  mil*  The  public  education  of  the  Russian  noble8vis  at  the 
Hon  of  men,  when  better  educated,  as  they  are  scat-  pensions,  or  boarding-schools,  of  which  some  are  under 
tered  over  the  Russian  dominions,  cannot  fail  to  have  the  patronage  of  the  crown  or  of  the  universities,  while 
much  influence  upon  the  manners,  and  to  tend  to  the  the  greater  part  are  conducted  by  private  individuals, 
illumination  of  the  people.    When  it  is  also  kept  in  Most  of  the  public  seminaries  have  a  magnificent  and 
mind,  that  the  number  of  officers  of  that  army  amount  imposing  appearance,  and  their  syllabuses  convey  ei> 
to  above  fifty  thousand ;  that  many  of  tbem  have?  so*  elted  ideas  of  their  utility,  which  are  rarely  realiaed. 
oeived  a  good  education,  have  served  during  the  last  Dr.  Lyall  has  given  a  minute  account  of  some  of  them,  as 
campaigns,  and  have  carried  back  to  their  country  some  well  as  of  the  universities,  and  of  the  general  coarse  of 
of  the  learning,  of  the  usages,  and  of  the  liberal  opi-  instruction,  to  which  we  refer  the  curious  reader.   We 
nions  of  other  nations,  it  seems  but  natural  to  argue  may  briefly  state,  that  the  plans  of  instruction  seem 
such  an  advance*  of  civiliaation  of  the  people,  aa  mar  excellent  on  paper,  and,  with  a  few  changes  dictated 
tend  gradually  to  loosen  the  shackles,  if  not  to  break  by  necessity,  are  such  as -might  be  adopted  for  the  edu- 
asunder  the  chains  of  despotism*  and  to  the  attainment  eation  of  youth  in  any  country.    The  greatest  part  of 
of  a  higher  rank  in  the  intellectual  world.                    .  the  private  boarding-schooU  are  liable  to  the  same 
The  arte  of  printing  and  engraving  are  making  great  objections  aa  the  public  ones,  few  of  them  being  ably 
strides  in  the  north,  and  daily  furnish  specimens  which  and  well  conducted.    Scarcely  any  of  the  nobles  enter 
would  do  honour  to  any  nation.    Bookbinding  is  also  the  universities,  on  account  of  a  foolish  idea,  that  such 
arrived  at  much  perfection.    The  art  of  making  paper  institutions  are  only  the  sanctuaries  of  education  for 
is  likewise  astonishingly  improved  of  late  years.    So  those  who  are  afterwards,  in  some  way  or  other,  to  gain 
that  all  the  agente  and  materials  for  the  compoai-  their  bread  by  their  talenta  or  learning.     This  is  too 
tion  and  publication  of  books  are  now  abundant  in  pfekeian  an  association,  therefore,  for.  a  Russian  noble- 
Russia ;  and  even  the  number  of  authors,  translators,  man  to  be  connected  with.    A  few  of  the  better  in- 
sad  compilers,  is  become  superabundant..  The  number  structed  and  more  liberal  minded  individuals  notwith* 
of  printing  presses  employed  in  each  of  the  capitals  ia  standing  attend  the  public  lectures  of  the  professors, 
considerable,  and  engraving  is  likewise  encouraged*  and  no  doubt  in  time  this  practice  will  ibecome  general. 
Some  of  the  engravers  are  natives,  and  others  are  fo*. 

reigners.    At  the  imperial  Depdt  de  Cartes,  at  Peters-.  architecture. 

burgh,  scores  of  young  soldiers  are  daily  employed  in  Dr.  Lyall's  quarto  contains  an  essay  on  the  origin  Aiehitec- 

cngrajring  maps  and  plana,  of  every  part  of  the  Russian  and  progress  of  architecture  in  Russia,  from  which  we  turc* 

empire,  many  of  whom  .have  made  great,  progress.     In  shall  select  a  few  general  remarks,  especially  as  the 

this  magnificent  institution,  these  maps,  executed  in  atudy  of  the  science  has  been  of. late  ao  much  cultivated 

the  most  detailed,  accurate,  and  beautiful  manner,  are  by  the  learned  in  our  island.    This  author  treats  in 

sold  at  very  moderate  prices.    It  is  truly  a  depflt ;  for  succession  of,  1st,  The  stylo  oi  primitive  architecture,  (if 

it  containa  immense  collections  of  maps,  indeed  of  every  worthy  of  the  name,)  shown  in  the  construction  #£  the 

thing  that  can  be  procured  with  regard  to  the  geogra*.  wooden  houses  of  the  Russians,  before  the  teste  and 

phy  of  the  world ;  and  it  is  supported  in  an  imperial  ornaments  of  Greece  were  known;  or  at  least  were 

manner  by  the  Emperor  Alexander.  adopted  for  their  embellishment.    £d,  The  style  of 

civil  architecture*  which  has  prevailed  since  the  intro- 

ART8  and  sciences.  duction  of  Christianity,  arts, .  and  sciences  into  Russia. 

The  arts  and  sciences  were  chiefly  introduced  into  3d,  The  style  of  ecclesiastical,  or<  sacred  architecture, 

Russia  after,  the  ascent  of  Peter  the  Great  to  the  throne,  from  the  same  era. 

and  have  ever  since  continued  to  flourish  to  a  certain  1.  Rude  Architecture*— -The  first  style  of  architee-  Rudearchu 

extent,    Their,  sphere  of  influence, ,  however,  is  in.  a  ture,  or  rather  of  building,  in  Russia,  is  the  most  aim.-  .tectarc 


508                                             K  US  SI  A. 

**">*•     pie  in  the  world,  and  what  even  savage  life  night  bare  not  a  single  fine  building  in  this  style  in  Sl  Peters-   *"j 

^^y^^  dictated  in  a  cold  climate,  though  probably  it  marked  burgh.'                                                                          w^J 

the  dawning  of  the  Russian  from  the  deepest  barber.  Towards  the  end  of  the  fifteenth  century,  and  dor. 

ism.    The  houses  of  the  peasants  may  have  had  their  ing  the  reign  of  Ivan  Vassielievitch,  Italian  artist),  eo- 

origin  in  square  huts,  the  pieces  of  which  were  looeely  gineers,  cannon  founders,  goldsmiths,  and  masons,  were 

>    joined  together,  which  eiperience  and  practice,  and  drawn  to  Moscow,  by  the  hope  of  greet  recompense, 

•consequent  improvement,  may  have  brought  to  the  and  no  doubt  contributed  much  to  the  improvement 

state  in  which  they  are  in  the  nineteenth  century,  of  architecture  in  general,  besides  building  cathedrals 

Nothing  can  be  more  simple,  even  in  our  days.  Round  and  churches,  and  the  walls  of  the  Kremle.    From  this 

baulks  are  laid  one  upon  another,  and  morticed  toge-  time  up  to  the  accession  of  Peter  the  Great,  the  Greek©, 

ther  at  the  various  angles,  and,  after  a  little  adjusting,  Italian  architecture  most  probably  continued  to  mike 

the  interstices  are  crammed  with  moss  and  junk.  -Such  considerable  advancement.    In  the  reign  of  Peter  the 

structures  require  no  talent  beyond  that  of  imitation.  Great,  both  civil  and  ecclesiastical  architecture  were 

The  wood  t>f  the  forest,  the  moss  of  the  field,  and  the  extraordinarily  improved  by  the  building  of  Peters* 

day  of  the  earth,  are  all  the  materials  the  peasant  re*  burgh,  and  from  that  capital  no  doubt  many  improve* 

quires,  and  with  these  he  is  almost  every  where  sur-  menu  were  carried  over  the  empire.    The  empress 

rounded.    A  few  simple  instruments,  to  give  figure  Catharine  the  Second  was  a  liberal  patroness  of  the  arts, 

to  the  separate  parts  of  his  dwelling,  were  probably  his  sciences,   and  literature.    Even  the  destroying  Paul 

most  early  inventions.   A  square,  one  of  the  simplest  erected  a  few  buildings,  and  the  reign  of  the  present 

figures  to  erect,  is  the  form  of  his  habitation.    £xpe-  sovereign  has  already  been  prolific  of  elegant  and  n»g« 

rience  taught  him,  that  the  roof  must  be  acclivitous  to  nificent  edifices. 

-carry  off  rain.    Common  sense  told  him,  that  apertures  For  many  years  past,  both  of  the  capitals  have  been 

must  be  left  for  the  admission  of  light     The  floor  well  supplied  with  the  most  able  Italian  architects,  and 

eerved  as  his  hearth,  on  which  he  kindled  his  wood  they  were  and  are  to  be  found  even  in  some  of  the  go» 

fire;  but  being  incommoded  by  the  smoke,  he  was  vernment  and  principal  towns  of  the  empire.    The 

obliged  either  to  have  his  door  open,  or  to  make  an  numerous  models  they  have  given  cf  elegant  taste  iod 

aperture  for  its  exit.  style,  have  drawn  forth  the  eulogies  of  travellers,  e$r*- 

As  soon  as  the  Russian  savage  had  emerged  from  the  cially  m  the  capitals,  two  of  the  noblest  cities  in  the 

deepest  barbarism,  he  began  to  think  of  order,  com-  universe. 

fort,  and  convenience,  -and  his  efforts  were  naturally  The  Greeko-Italian  style  must  at  first,  in  some  de- 
turned  to  architecture.    In  time  ovens  and  chimntes  gree,  have  been  modified  by  the  climate  of  Rossi?. 
were  introduced,  and  his  instruments  were  improved  But  the  architects,  having  acquired  a  knowledge  of 
by  intercourse  with  other  nations.   The  present  dwell*  counteracting  severe  cold,  by  extremely  thick  walls  and 
ing  of  the  Russian  peasant  is  nearly  square,  formed  excellent  stoves,  were  left  to  the  free  exercise  of  taste, 
by  substantial  wooden  walls,  with  a  few  small  aper-  as  in  the  more  genial  clime  of  Italy.     In  these  days, 
tures  or  windows,  the  floor  of  which  is  covered  with  the  interior  of  the  mansions  ofthe  nobles  is  so  arranged 
planks,  and  contains  an  oven  for  warming  his  abode  that  the  visitor  might  conceive  himself  at  Rome, 
and  cooking  his  victuals,  the  top  of  which  being  flat,  3.  The  Ecclesiastical  Style  of  Architecture.— Eccksh  bid 
also  serves  as  his  bed.    'If  his  family  is  large,  however,  astical  architecture  is  the  most  ancient  of  which  injcirf 
a  paldtka,  -or  a  number  of  boards  joined  together,  like  vestiges  remain,  and  is  the  most  distinct  and  pure  of tst 
a  great  shelf,  is  erected  near  the  roof  for  part  of  them,  any  thing  that  has  become  national.     To:have  an  ides 
A  bench  surrounding  three  sides  of  the  square,  and  of  the  primitive  style  of  sacred  edifices  in  Russia,  it  is 
fixed  to  the  walls,  a  small  table,  and  a  few  earthen  and  necessary  to  allude  to  those  of  the  ancient  capitals  of 
wooden  dishes,  and  iron  utensils,  are  all  his  furniture,  the  former  principalities  of  this  empire,  Kie?f,  Novgorod, 
The  meaner  houses  have  no  chimnies,  and  the  smoke  Vladimir,  Tver,  and  Moscow.    From  all  that  Dr.  Lyall 
-passes  out  at  an  aperture  made  through  the  wall.  The  says  in  his  minute  account  of  these  edifices,  it  is  eri- 
better  houses  have  windows,   and  are  covered  with  dent  that  the  Greek  style  of  ecclesiastical  architecture, 
planks-;  the  poorer  houses  have  apertures  in  place  of  modified  and  ornamented  afterwards  by  the  Italian.*, 
windows,  and  are  covered  with  straw.                   ^  has  ever  prevailed,  and  still  prevails  in  Rossis.    A  few 
Civil  archi-     8.  'Civil  Architecture.— The  native  historians  give  us  exceptions  of  edifices,  which  are  not  reduoeabte  to  any 
tecture.       but  little  information  with  respect  to  the  progress  of  known   style,  cannot  effect  this  general  conclusion, 
architecture.    But  as  the  Russians  decidedly  received  One  ornament,  which  is  almost  universal,  of  the  Rus- 
their  ecclesiastical  architecture  from  the  Greeks,  it  sian  churches,  has  ex  eked  the  attention  and  curiosity 
seems  but  natural  to  conclude  that  they  also  received  of  all  travellers.     We  allude  to  their  bulbous  domes,  or 
their  civil  architecture,  though  no  monuments  of  the  domes  of  the  shape  of  an  onion.     As  no  such  shaped 
tenth,  eleventh,  -or  twelfth  centuries  remain  to  enable  domes  have  been  discovered  in  the  churches  in  Greece, 
us  to  form  a  correct  opinion,     it  has  also  been  con-  it  has  been  agitated  whether  they  were  not  a  nation*! 
jectured,  that  the  Russians  might  have  borrowed  their  ornament.     After  a  long  discussion  <of  this  subject,  Dr. 
form  and  fashion  of  architecture  from  the  Tartars ;  but  Lyall  concludes,  that  as  bulbous  domes  were  used  in 
it  may  well  be  doubted,  whether  at  their  invasion  of  Syria  and  Palestine  above  a  hundred  years  ago,  it * 
Russia,  in  the  thirteenth  century,  the  Tartar  nations  probable  that  they  may  also  have  been  adopted  tbere 
possessed  any  knowledge  of  architectural  decoration,  long  before  that  period,  and  that  ftustta  may  have  re* 
Scarcely  a  vestige  of  any  thing  of  the  Chinese  style  ceived  them  through  this  channel.    He  is  so  far  from 
now  remains  at  Moscow,  though  perhaps  the  speci-  regarding  them  as  a  national  ornament,  that  he  even 
mens  were  more  numerous  in  later  times.  questions  whether  they  have  been  used  in  Rossis  for 
The  beautiful  Gothic  style  has  never  been  prevalent  above  300  years.     He  thinks  the  bulbous  domes  dec:- 
•  in  Russia.     But  few  traces  of  it  are  to  be  seen  in  Mos-  dedly  came  from  the  east,  where  they  are  very  cco> 
cow  of  a  date  older  than  twenty  years ;  and  there  is  mon  ornaments  at  present,  and  is  <of  opinion  that  their 
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&.    pagan  derivation  is  extremely  plausible.    The  Egyp-    responding  rank  in  the  other  nations  of  Europe.    The    **"**■ 
"w  tians  worshipped  onions ,  and  perhaps  the  same  prate-    lower  nobility,  end  especially  the  untravelled,  retain         ~ 
tice  may  have  been* common  among  others  of  the  ori-    more  of  the  national  customs  and  manners,  and  exhi- 
ental  nations;  and  as  it  is  natural  to  elevate  any  object    bit  more  decidedly  the  distinguishing  characteristics." 
to  which  reverence  or  adoration  is  paid,  it  is  probable        The  despotic  nature  of  the  government,  the  exces- 
that  onions,  and  these  onion-shaped  bodies,  may  have    sive  military  taste,  and  the  paerue  distinctions  of  ranks, 
been  placed  upon  low  pillars  to  receive  homage,  and    naturally  render  the  natives  of  all  classes  of  society 
afterwards  were  continued  merely  as  ornaments,  in    servile  and  obsequious,  diffident,  and  even  cowardly  to 
consequence  of  their  agreeable  figure,  and  their  adap-    superiors ;  haughty,  commanding,  and  frequently  se- 
tation  as  the  summits  of  towers ;  snd  from  thence  be-    vere  to  inferiors ;  and  insensibly  lead   the  attention 
came  the  embellishment  of  sacred  temples.  more  to  the  exterior  of  the  man,— his  uniform  and  his 

ribbands,  his  stars  and  his  crosses,  than  to  his  religious 
cfiABAcvsm  or  thk  .Russians.  or  his  moral  conduct,  his  literary  attainments,  or  his 

The  widely  conflicting  accounts  of  our  own  coun-  place  in  the  intellectual  world.  The  same  causes  ex- 
ter  trymen,  as  well  as  of  continental  writers,  have  for  a  plain  the  neglect  of  inferiors,  and  even  at  times  of 
too-  long  time  placed  us  in  a  dilemma  with  respect  to  the  equals:  when  a  noble  of  a  higher  rank  makes  his  ap- 
character  of  the  Russians.  The  picture  is  altogether  pearance  unexpectedly  in  the  circle  of  a  family  party, 
different  in  the  works  of  Coxe,  Tooke,  Clarke,  Porter,  the  harmony  and  sociability  of  which  are  destroyed;  by 
and  Wilson.  After  a  perusal  of  the  volumes  of  these  the  general  and  long  protracted  attention  and  defer- 
authors,  we  are  lost  between  the  excesses  of  exagger-  enee  paid  to  the  visitor.  To  this,  however,  there  are 
ating  praise  and  sweeping  -condemnation.  A  late  au-  honourable  exceptions ;  there  are  spirits  which  breathe 
thor,  Dr.  Lyall,  whose  long  residence  in  Russia,  and  liberality  and  independence,  and  minds  too  great  to 
whose  intimate  connection  with,  and  knowledge  of,  all  accept  the  proffered  honours,  or  assume  airs  of  hauleur, 
the  classes  of  the  population  of  this  country,  as  well  in  consequence  of  vain  and  factitious  distinctions. 
as  with  the  native  language,  gave  peculiar  advantages  Equals  in  rank  are  affable  and  polite,  obliging  and  so- 
ever preceding  English  writers,  has  endeavoured  to  cial;  and  perhaps  in  no  country  in  the  world  do  ac* 
account  for  these  discrepancies,  and  to  portray  the  quaintances,  friends,  and  relations,  mingle  with  less 
character  of  the  Russians  in  a  true  light,  and  with  all  restraint,  or  from  habit  use  more  warm  and  endearing 
its  shades.  He  professes  to  have  formed  his  opinions  expressions  to  each  other  than  in  Russia.  The  differ- 
from  facts,  and  to  have  stated  the  convictions  of  his  ence  between  lord -and  vassal  allows  a  familiarity  which 
heart  with  impartiality,  and  wishes,  if  any  bias  be  dis*  so  other  state  of  society  could  admit ;  a  look,  a  gesture, 
covered,  that  it  may  rather  be  on  the  side  of  benevo-  or  a  word  from  the  former  having  a  magic  effect  upon 
knee  than  on  that  of  malice.  He  informs  us,  that  the  latter.  Dr.  Lyall,  however,  relates  that  as  far  as 
some  travellers  seem  to  have  thought  it  a  necessary  his  experience  goes,  lie  cannot  say  that  the  nobles  are 
part  of  their  duty  to  traduce  and  calumniate  the  Rus-  generally  cruel  or  oppressive  to  their  slaves.  This  au* 
sians,  so  as  to  be  in  the  fashion ;  while  others  appear  thor  says,  "  The  Russians  are  insinuating  and  can* 
to  have  gone  into  the  other  extreme  of  lauding  and  ning,  deceitful  and  perfidious,  sensual  end  immoral, 
flattering  them  for  jjie  sake  of  contradiction.  These,  given  to  levity,  fond  of  novelty,  and  improvident; 
combined  with  other  causes,  especially  ignorance,  li-  with  the  command  of  little  money  they  are  avaricious 
mhed  observation  and  prejudice,  will  account  for  the  and  mean ;  when  cash  abounds  they  are  generous,  09. 
wide  difference  of  authors'  opinions  as  to.  the  national  tentatious,  and  prodigal ;  they  are  cheerful,  good  hu- 
character  of  the  Russians.  It  is  assuredly  unfair  to  make  moured,  and  social ;  they  are  luxurious,  hospitable, 
a  comparison  between  the  natives  of  Russia  and  those  of  and  charitable ;  they  love  light  occupations  and  amuse* 
other  European  nations,  which  have  been  civilized  and  ments,  as  plays,  operas,  masquerades,  exhibitions,  danc- 
polished  for  many  centuries ;  and  yet  that  such  a  com-  ing,  singing,  and  instrumental  music,  chess,  draughts, 
parison  has  generally  governed  the  minds  of  most  fo-  and  bilKards;  but  above  alL,  playing  at  cards,  to  which 
reigners,  is  evident  from  an  impartial  perusal  of  their  whole  days,  and  weeks,  and  months,  and  years  ere  de» 
works.  voted.   '  They  have  a  great  curiosity  to  pry  into  the 

No  man  in  his  senses  would  ever  pretend  that  Rus-  affairs  of  others  ;  they  have-quick  apprehensions ;  their 
sia  is  as  civilised  and  polished  as  France,  Germany,  talent  for  imitation  is  universally  allowed ;  they  are 
Britain,  or  some  of  the  other  states  of  Europe ;  but  yet  fluent  in  languages  ;  a  few  are  endowed  with  good 
it  must  be  allowed,  that  in  this  country  civilisation  parts  and  ingenuity,  and  are  men  of  literature ;  the 
and  literature,  arts  and  sciences,  military  and  naval  generality  are  moderately  well  informed  and  accom- 
tactics,  have  made  in  the  last  century,  and  are  still  plished,  as  io  what  regards  the  exterior,  of  life  ;  few  are 
making,  extraordinary  advances.  Russia  must  be  com-  distinguished  for  their  proficiency  in  the  sciences ;  they 
pared  with  Russia  herself  at  various  epochs,  and  must  are  accustomed  to  good  living,  but  are  generally  mo- 
be  viewed  through  all  her  gradations  and  ramifications,  derate  in  their  cups ;  they  are  disposed  to  indolence, 
rn  order  to  ascertain  her  progress  in  the'  intellectual  to  a  sedentary  mode  of  life,  and  to  much  sleep.  They 
world.  are  too  little  in  the  habit  of  taking  bodily  exercise ; 

In  treating  of  the  national  diameter  of  the  Russians,  and  yet  when  urged  by  affairs  or  necessity,  they 
we  shall  speak  separately  of  the  nobility,  of  the  clergy,  are  excessively,  active,  and  withstand  extraordinary 
of  the  merchants,  and  of  the  peasantry,  though  many  hardships  and  fatigue.  The  manners  of  the  bighec 
of  the  remarks  may  properly  be  applied  to  all  these  and  travelled  nobility  are  easy,  elegant,  and  knpos- 
classes.  kig ;  and  the  natives  of  no  country  can  make  tbem* 

bj.  1st,  The  Nobility. 1—"  The  higher:  class  of  nobility,  selves  more  agreeable  to  foreigners.  The  manner* 
those  who  give  the  ton  to  society,  and  those  who  have  of  the  lower  nobility  are  affected,  consequential,  over- 
travelled,"  says  Lyall,  "  may  be  regarded  as  equally  ci-  bearing;,  and  sometimes  rude;  though  some  few  of  them 
tilized,  in  so  far  as  regards  their  conduct  and  manners,  are  endowed  with  amiable  and  generous  passions 
though  generally  not  so  learned  as  individuals  of  cor*    From  a  certain  complaisance  and  politeness  of  manner, 
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Bast!*,    tbe  Russians  make  the  fairest  promise*,  and  the  most  try,  and  especially  to  bis  cool,  quiet,  and  .comfortable  iJ 

flattering  assurances,  when  nothing  more  is  intended,  bed-room,  is  particularly  sensible  of  the  change  he  ex-  >*v 

Being  uttered  without  meaning  or  sincerity,  .you  can  periences  in  Russia,  where  the  whole  system  of  life  it 

have  no  reliance  upon  them.     Having  gained  the  object  so  opposite. 

of  the  moment,  which,  perhaps,  was  to  make  a  favour-  The  genius  of  the  Russo-Greek  religion  tends  to  ren-  Repi 
able  impression,  they  think  no  more  of  the  matter,  and  der  its  votaries  superstitious  and  bigotted,  to  supplant 
laugh  at  you  for  having  been  so  easily  duped.  the  calm  and  sincere  devotion  of  the  soul,  by  attention 
Russia  is  tbe  empire  of  extremes  and  contrasts,  whether  to  pompous  ceremonies,  splendid  dresses,  and  the  give 
we  regard  the  face  of  the  country,  its  climate,  and  pro-  of  burning  candles,  to   smoking    censers,   sonorous      _ 
ductions,  the  diversity  of  its  inhabitants,  or  merely  the  speeches,  and  solemn  music,  and  to  substitute  crossing!      , 
national  character  of  the  real  Russians.    A  Briton  re-  and  prostrations,  salutations,  and  undue  reverence  to      | 
quires  to  be  only  a  very  short  time  among  this  people  the  holy  images,  for  serene  and  holy  meditation  on  tbe 
to  enable  him  to  remark,  that  all  ranks  are  most  ardent  supreme  being :  in  a  word,  it  has  all  tbe  outward  show 
in  their  expressions  of  friendship,  but  that  the  con-  of  ornament,  but  too  little  of  the  practical  and  in- 
stancy of  their  attachment  is  not  equal  to  the  fervency  dwelling  influence  of  virtuous  and  religious  conviction. 
of  their  emotions.    They  have  more  sensibility  than  It  warms  the  passions,  excites  the  feelings,  and  cap.      i 
firmness;  they  have  lively  feelings;  but  having  ael-  tivates  the  imagination ;  but,  alas!  it  has  but  too  lime 
dom  employed  their  reason  in  forming  general  rules  of  effect  on  the  moral  conduct  of  its  adherents.    There 
conduct  for  the  commerce  of  life,  their  actions,  as  flow*  are,  no  doubt,  characters  of  .this  persuasion,  who* 
ing  from  various  and  shifting  emotions,  are  desultory,  principles  and  conduct  coincide,  and  do  honour  to  our 
and  even  inconsistent.   .  The  terms  and  phrases  of  en-  race,  and  whose  morals  and  religion  are  of  the  purett 
dearment  among  them  are  as  extravagant  as  they  are  stamp ;    but    unfortunately  their    number   is   small 
gross  and  violent  in  their  abuse.     They  are  really  Even  this,  however,  is  consolatory  to  the  bosom  of  tbe 
bearded  children ;  the  creatures  of  the  present  hour ;  Christian. 

they  will  express  the  most  ardent  affection  in  the  most  In  one  respect  the  Russians  deserve  the  highest  ^cfaH 
ardent  language ;  they  will  express  the  roost  furious  praise.     They  long  have  shown,  and  still  show,  an  ex* 
rage,  in  the  most  vindictive  terms.    But  as  we  need  ample  worthy  the  imitation  of  nations  much  more  re. 
not  lay  great  stress  on  the  advantages,  to  be  reaped  mote  from  the  age  of  ignorance  and  barbarism,  in  their 
from  their  friendship,  so  we  need  not  be  greatly  toleration  of  all  religions  and  of  all  sects.    Were  this 
afraid- of  their  inveterate  or  latent  enmity.     They  go  toleration  merely  enforced  by  an  ukiz  of  a  despotic 
from  one  extreme  to  another,  and  they  think  that  all  government,  as  it  may  have  been  in  its  origin,  it  would 
the  world  can  do  so  likewise.     They  quarrel  with  you,>  be  no  characteristic  of  Russia ;  but  when  in  a  young 
and  treat  you  ignominiously,  and  expect  that  you  are  nation,  charity  in  religious  belief  is  prevalent  sntoog 
to  take  no  notice  of  the  matter  whenever  they  change  all  ranks  and  gradations  of  society,  from  the  sovereign 
their  mode  of  procedure.      Though  nothing  can  be  to  the  peasant,  the  admiration  and  gratitude  of  all  mu»t 
more  characteristic  of  tbe  Russians  than  double  deal-  be  excited :  and  foreignera  resident  in  that  country       | 
iflg,  y?t  it  is  to  be  hoped  that  their  inconstancy,   their  feel  themselves  in  possession  of  a  great  blessing, 
deviations  from  truth,  and  even  the  perfidy  with  which  We  shall  now  descend  to  a  few  particulars.    Tbe  !■*» 
they  are  sometimes  charged,  may  not  be  so  much  the  talent  of  imitation  of  the  Russians  has  been  dwelt  ap****- 
effect,  of  determined  vice,  as  of  irregular  feelings.     Dr.  on  by  many  authors.    Dr.  Clarke  speaks  of  this  sub* 
Lyali's  opinion  is  not  favourable  in  this  respect.    "  It  ject  in  the  following  terms :  /'  Imitation  is  the  acne 
must  be  avowed,  and  it  is  a  lamentable  avowal,"  says  of  Russian  intellect,  the  principle  of  all  their  open- 
he,  "  that  the  Russians  are  not  a  sincere  people ;  and  tions.     They  have  nothing  of  their  own  ;  but  it  is  not 
that  not  one  in  a  hundred  has  any  friendship  north  pre*  their  fault  if  they  have  not  every  thing  which  others 
serving.    Warm  hearts  are  deceived  by  their  ardent  invent.     Their  surprising  powers  of  imitation  exceed  til 
professions.      The    inexperienced    think    they    have  that  has  been  hitherto  known."    To  the  accuracy  of 
friends ;  but  sooner  or  later  they  discover  their  mis-  this  quotation,  Dr.  Lyall  remarks,  general  assent  must 
take,  and  sometimes  pay  dearly  for  their  ignorance."  be  yielded ;  but  he  adds,  it  must  not  be  forgotten, 
It  has  been  aptly  enough  remarked,  that  the  Russian  that   Russia  has  produced  ingenious  historians,  and 
nobles  build  houses  for  giants.    All  their  undertakings  meritorious  poets,   who,  while  they  have  borrowed 
are  upon  the  great  scale,  and  they  are  seldom  com-  much  from  the  other  nations  of  Europe,  have  also,  now 
pletely  executed.    They  are  pushed  on  with  vigour  till  and  then,  exhibited  original  ideas  and  talents ;  and  s 
novelty  becomes  exhausted,  or  till  pecuniary  means  few  of  them  have  written  well  in  French*    In  oar 
fail ;   they  are  often  interrupted,  sometimes  recom-  days,  Russia  also  can  boast  of  one  original  and  great 
menced,  but  rarely  receive  the  last,  the  finishing  touch,  painter,  whose  name  is  now  pretty  generally  known 
There  are,  however,  exceptions  to  this  general  feature,  by  the  dissemination  of  his  works.    Thia  is  the  dis- 
but  not  numerous!  for  Dr,  Lyall  says,  he  could  not  tingoished  Oriovskii,  who  is  attached  to  the  Imperial 
point  out  half  adoaen  completely  well  arranged  and  fur*  Court,  and  who  haa  most  successfully  illustrated  the 
nuhed  nobleman's  establishments,  among  the  hundreds  customs  and  manners  of  tbe  Russians  by  his  ad- 
of  sumptuous  palaces,  the  numerous  fine  villas,  and  the  mirable  pencil.     The  engravings  from  these,  which 
many  beautiful  country  retreats  which  decorate  Mos«  were  tolerably  well  executed  in  Russia,  have  since 
cow  and  its  vicinity.  been  copied  and  finished  in  a  superior  style,  both  m 
Though  some  of  the  nobles  are  Cleanly  in  their  per-  Germany  and  in  France,  as  well  as  in  Britain.    With 
sons,  and  have  their  mansions  well  furnished  and  ar-  respect  to  the  talent  of  imitation,  reckoned  so  peca* 
ranged,  it  must  be  allowed  that,  generally  speaking,  liarly  striking  of  the  Russians,  we  have  our  ownopi- 
there  is,  in  these  respects,  much  room  for  improvement,  nion.     Imitation  ever  has  been,  and  ever  must  be,  one 
and  no  where  so   conspicuously  aa   in  the   Russian  of  the  most  remarkable  talents  of  savage  life,  or  rather 
kitchens.    A  Briton,  accustomed  to  all  the  neatness,  of  savages  in  their  gradual  transition  from  barbarism 
order,  and  regularity  of  his  dwelling  in  his  own  coun*  to  civiliaation j  and  in  proportion  mm  they  recede  ftaa 
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i*.  their  rode  state  and  approach  the  refinements  of  civi- 
"^  lized  society,  so  much  more  astonishing  will  their  imi- 
tative faculty  appear,  till  on  its  full  development  it 
be  appropriated,  and  assume  the  new  name  of  skill, 
expertness  or  genius.  The  savage  becomes  an  en- 
lightened  man,  and  the  sources  of  his  information  and 
of  his  imitation  are  forgotten  in  the  long  lapse  of  time, 
at  lesst  of  several  ages,  of  this  progress  of  a  nation 
from  barbarism  to  civilization.  By  tin's  reasoning,  the 
imitation  of  the  Russians  is  easily  explained,  without 
an j  thing  marvellous.  Russia  is  crowded  with  foreign- 
ers from  all  countries  of  the  earth,  and  especially  with 
mechanics,  artists,  players,  dancers,  singers,  instru- 
mental performers,  &c.  &c.  Of  course  the  Russian 
peasants,  especially  tradesmen,  and  the  slaves  of  the 
nobles,  who  compose  part  of  their  magnificent  esta- 
blishment) have  an  opportunity  of  seeing  and  of  imitat- 
ing them. 

Now  thia  is  exactly  what  takes  place.  But  as  Russia 
is  the  only  uncivilized  nation  which  most  travellers 
from  Europe  have  visited,  so,  of  course,  it  has  become 
the  peculiar  object  of  their  notice,  and  of  their  laud, 
simply  because  they  had  no  means  of  contrast.  We 
doubt  not  that  a  traveller,  who  had  visited  different 
savage  countries  ceteris  paribut,  would  say,  that  in  all 
of  them  the  talent  of  imitation  was  equally  manifested. 
Indeed  we  are  rather  surprised  that  Dr.  Lyall  should 
have  missed  such  an  explanation.  He  tells  us,  that 
the  much  vaunted  talent  for  the  acquisition  of  lan- 
guages, said  to  be  characteristic  of  the  Russians,  is 
easily  explained  by  the  advantages  of  their  having 
foreign  tutors  from  their  youth,  without  supposing  any 
universal  or  miraculous  talent. 

It  has  even  been  supposed  by  some,  that  the  word 
honesty  was  not  contained  in  the  Russian  language ; 
but  Dr.  Lyall  assures  us,  that  this  is  a  great  mistake, 
and  that  it  is  continually  reiterated  by  the  natives, 
and  often  for  the  worst  of  purposes.  The  name,  how- 
ever, is  generally  substituted  for  the  reality ;  but  at 
the  same  time  it  is  admitted,  that  there  are  a  few  Rus- 
sians of  the  strictest  probity,  rectitude,  and  honour. 
Some  authors  have  reported,  that  as  the  Russians  at 
death  could  easily  find  a  passport  to  heaven,  their  moral 
conduct  was  of  little  consequence ;  but  unfortunately 
for. their  veracity,  this  passport,  of  which  Dr.  Lyall  has 
given  a  facsimile,  is  neither  more  nor  less  than  a  printed 
absolution-prayer. 
'.  The  curiosity  of  the  Russians  of  all  ranks  to  pry  in- 
to the  affairs  of  others,  exceeds  all  belief.  With  the 
greatest  ease,  the  nobles  ask  the  most  impertinent  ques- 
tions with  respect  to  a  person's  connections  and  family, 
his  property  and  revenues,  and  his  secret  affairs  and  pri- 
vate opinions.  Evasive  answers,  so  far  from  silencing 
them,  only  prompt  farther  their  curiosity,  and  they 
continue  to  tease  him  with  their  demands  in  all  forms9 
either  till  he  lose  patience,  and  show  symptoms  of  dis- 
pleasure, or  till  they  extract  some  intelligence  from 
nim.  Nay,  so  singular  are  they,  that  they  evidently  show 
hurt  feelings  at  his  refusal  to  gratify  their  inquisitive- 
ness,  especially  if  he  be  in  the  smallest  degree  de- 
pendent upon  them.  They  are  not  contented  with 
making  inquiries  merely  of  himself;  they  apply  to  his 
servant  women,  or  his  servant  men,  to  his  lackey,  or 
his  coachman,  or  to  any  body  who  may  be  able  to  give 
them  information.  If  he  is  living  in  one  of  their  fa- 
milies, the  master' or  mistress  generally  is  acquainted 
*ith  every  thing  he  does,  through  inquiries  made  at 
his  servants. 


Almost  all  writers  have  loudly  complained  of  the  Russia. 
dirtiness  of  the  Russians,  and  some  have  supposed  it  V-^"V^* 
equally  characteristic  of  the  noble  and  the  peasant,  of  M*»n** 
the  palace  and  the  cottage.  Clarke  gives  a  degrading  J™  "•" 
and  revolting  account  of  the  Russian  noblemen,  which 
Lyall  reckons  a  complete  caricature.  But  this  author; 
himself  relates  many  histories  and  anecdotes,  which  go 
far  toward  the  confirmation  of  some  of  Clarke's  opi- 
nions, and  seem  at  times  at  variance  with  his  own. 
The  public,  however,  seem  now  pretty  much  con- 
vinced of  the  general  exaggeration  of  all  Clarke's 
statements,  favourable  or  unfavourable  about  the  Rus- 
sians. '»  The  Doctor,"*  says  Lyall,  M  must  have  met 
with  some  of  the  nobles  of  Russia  who  were  very 
cleanly  in  their  persons,  and  not  only  elegant,  but 
even  exaggerated  in  their  dress,  and  who  were  far 
elevated  above  the  '  rank  of  brutes/  or  of '  two-legged 
pigs."  Nevertheless,  Lyall  admits,  that  in  penetrating 
into  some  of  the  private  apartments  of  the  nobles,  late 
in  the  evening,  or  early  in  the  morning,  scenes  of  con- 
fusion are  seen  which  excite  the  highest  astonishment, 
and  many  of  his  relations  tally  with  this  statement 

Vermin  are  abundant  in  Russia,  especially  among 
the  peasantry.  Many  of  the  nobles  are  also  surcharged 
with  them,  and  even  some  of  the  ladies  are  not  free  of 
corporeal  and  cranial  insects,  and  of  course  require  to' 
use  the  close-teethed  comb.  At  the  same  time,  it  must 
be  admitted  that  a  few  are  cleanly  in  their  persons. 
The  warmth  of  the  Russian  houses,  in  consequence  of 
the  universal  use  of  stoves,  and  of  coverings  of  differ- 
ent kinds  of  fur,  even  within  doors,  partly  account  for 
the  abundance  of  a  variety  of  vermin,  while  their  filthy 
manners  must  explain  the  origin  and  propagation  of 
the  rest. 

It  was  formerly  a  general  practice  for  individuals 
of  all  ranks,  and  at  the  first  tables,  to  retain  the  same 
knives  and  forks  during  dinner,  at  the  conclusion  of 
each  dish,  cleaning  them  upon  a  piece  of  bread,  or 
sometimes  without  this  ceremony,  laying  them  down 
upon  the  table-cloth.  The  same  indecorous  trustom 
stilt  prevails,  except  in  the  houses  of  the  more  polish- 
ed nobles,  where  the  knives  and  forks  when  put  down 
upon  the  plate,  are  taken  away  and  replaced  by  others  ; 
but  among  the  lower  classes,  when  left  upon  the  plate; 
they  are  taken  away,  wiped  and  returned,  so  that  the 
same  knives  and  forks  are  used  for  a  variety  of  dishes ; 
for  fish,  flesh,  and  fowl.  At  a  Russian  table  every  one 
pleases  himself,  so  that  it  not  un frequently  happen?, 
that  one  half  of  a  party  have  their  knives  and  forks 
changed,  while  the  other  liaif  retain  theirs  from  the 
commencement  to  the  conclusion  of  the  repast.  In 
some  houses,  little  low  silver  stands  are  placed  upon 
the  table,  one  for  each  guest,  on  purpose  to  lay  the 
knives  and  forks  upon  when  not  immediately  requisite. 
It  is  not  very  uncommon,  Clarke  says,  for  the  Russian 
servants,  before  your  eyes,  to  spit  upon  the  plates,  and 
wipe  them  with  a  dirty  napkin,  or  a  more  filthy  towel. 
Another  abominable  usage  is  common  in  the  houses  of 
all  the  princes  and  all  the  nobles  of  the  empire.  The  ser- 
vant men  are  so  numerous,  that  very  often  there  is  one 
for  each  guest,  besides  those  who  serve  up  the  dishes  ; 
so  that  not  unfrequently  we  see  tens,  and  even  twenties 
of  them  arranged  in  rows  behind  the  chairs  of  the 
company,  each  with  a  plate  under  his  left  arm,  or 
rather  in  his.  arm-pit,  which  is  by  this  means  warm- 
ed and  perfumed  by  the  time  the  guest  he  waits  upon 
is  ready  to  receive  it. 

Akin  to  the  above  is  the  following  custom :    At  the 
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Russia,  first  tables,  jellies,  marmalades,  and  preserved  fruits, 
are  generally  served  up  as  a  part  of  the  dessert,  and 
every  guest  has  his  own  plute ;  but  sometimes  it  bap- 
pens  that  the  same  spoon  makes  the  round  of  the  table 
with  the  preserves  or  jelly,  and  serves  the  whole  com- 
pany. Each  individual  having  filled  his  mouth,  kind- 
ly passes  the  spoon  for  the  accommodation  of  his 
neighbour.  Among  the  lower  nobility,  the  ladies  and 
gentlemen  having  retired  from  dinner,  often  find  fruits 
and  jellies  placed  upon  a  covered  table,  to  which  they 
approach,  and  help  themselves  at  their  pleasure,  one 
spoon  serving  all  the  party,  however  numerous.  This 
practice  is  carried  to  the  most  disgusting  degree  among 
the  rich  merchants,  among  the  clergy,  and  among 
those  peasants  who  have  acquired  wealth  by  their  in- 
dustry or  their  good  fortune. 

Another  extremely  disagreeable  practice,  spitting 
upon  the  floor,  is  prevalent  among  all  classes  of  the 
Russian  nobility.  -  Neither  fine  inlaid  floors,  nor  even 
Wilton  carpets  oppose  any  obstacle  to  this  filthy  cus- 
tom. The  Russian  noble  will  spit  immediately  before 
you,  and  rub  the  saliva  with  his  foot  He  sometimes, 
however,  retires  to  a  corner  to  conceal  this  deposit. 

Picking  the  teeth  with  a  fork  during  meals,  ie  a  ge- 
neral and  most  offensive  custom,  which  can  never  be 
sufficiently  reprehended,  were  it  only  on  account  of 
the  danger  which  attends  it ;  and  the  same  remarks 
are  equally  applicable  to  picking  or  cleaning  the  ears. 

In  the  streets  of  Petersburgh  and  Moscow,  as  well 
as  in  the  villages  of  the  empire,  lazy  loungers,  and  in 
the  shops  of  grocers,  butchers,  &c.  their  attendants  are 
frequently  seen  in  the  act  of  searching  each  other's 
heads  for  vermin ;  but  those  of  the  nobiiity  who  re- 
quire the  same  attention  de  not  expose  themselves  so 
openly  as  has  been  said.  The  Russian  peasants,  when 
they  visit  the  bath,  which  is  generally  at  least  once 
every  week,  often  wash  their  shirts  at  the  same  time, 
especially  when  they  have  no  change  of  linen.  Some- 
times also,  they  hold  their  shirts  and  their  shoobs  or 
sheep-skin  pelisses  over  a  hot  stove,  till  the  vermin 
fall  off.  But  they  have  another  and  most  effectual  way 
of  destroying  such  pests  when  they  become  super- 
abundant. In  their  own  language,  they  roast  their 
clothes,  i.  e.  they  strip  themselves,  and  having  loosely 
rolled  up  their  vestments,  they  introduce  them  into 
the  hot  oven  of  the  bath,  and  they  allow  them  to  re- 
main there  until  they  conjecture  that  no  more  victims 
remain  for  sacrifice.  Another  very  extraordinary  prac- 
tice is  prevalent  among  the  peasantry,  in  those  poor 
villages  which  have  no  banyas,  or  baths.  In  Russia, 
all  the  peasants  houses  have  stoves,  like  bakers  ovens, 
with  flat  roofs,  in  which  they  not  only  bake  their 
bread,  but  also  daily  cook  their  victuals.  On  Satur- 
day evening,  these  ovens  are  made  to  serve  the  place 
of  baths.  Being  duly  warmed,  water  is  thrown  into 
them,  and  abundance  of  vapour  is  instantly  produced. 
The  peasants,  one  by  one,  creep  into  the  interior  of 
the  oven,  and  having  steamed  themselves,  they  use 
ablutions  with  cold  and  hot  water,  as  at  the  ordinary 
banya. 

The  Russian  peasantry,  during  winter,  generally 
aleep  on  the  flat  and  warm  tops  of  their  ovens;  they 
are  not  averse  to  enter,  or  at  least  half  enter  them, 
and  being  excessively  fond  of  heat,  Dr.  Lyall  relates 
that  a  woman  servant  attached  to  his  family  was  mis- 
sing in  an  extremely  cold  evening,  and  that  after  a 
long  and  anxious  research,  she  was  discovered,  in  a 
.  profound  sleep,  nearly  within  the  kitchen  oven. 

The  horrors  of  the  Russian  kitchens  are  inconceiv- 


able.  The  interior  of  but  few  of  them,  could  be  viewed 
without  the  appetite  being  appalled  or  destroyed. 

There  are  but  few  beds  in  the  whole  Russian  empire, 
which  an  Englishman,  aware  of  its  condition,  would1*0*1 
venture  to  approach.  It  is  astonishing  that  the  Rus- 
sians should  not  pay  more  attention  to  fine  bed-rooms 
and  elegant  beds,  for  daily  convenience,  and  not  for 
mere  exhibition,  especially  as  most  of  the  articles  re- 
quisite for  the  purpose  are  low  priced  in  their  country. 
Few  rooms  altogether  fitted  up  and  furnished  like  bed- 
rooms, as  in  Britain,  are  to  be  found  in  the  northern 
empire.  They  form  a  luxury  which  the  Russian 
knows  nothing  of,  except  what  he  has  learned  in  fo- 
reign countries,  heard  of  from  travellers,  or  read  of  in 
books.  The  Russians  assuredly  have  plenty  of  spalni, 
or  bed-rooms,  as  they  call  them,  which  are  open  to 
the  whole  house,  and  often  form  one  of  a  suite  of 
rooms  in  small  houses.  In  the  palaces  and  mansions 
of  the  nobles,  there  are  elegant  rooms,  containing  state- 
beds,  in  which  no  person  reposes.  They  are  generally 
left  open,  and  as  tney  make  part  of  a  suite  of  cham- 
bers, may  be  reckoned  part  of  a  nobleman's  parade  or 
show  rooms. 

The  Russian  nobility,  when  they  attend  the  festivals 
of  their  neighbours,  generally  carry  their  beds  with 
them.     Hence  on  the  day  before  a  f&te,  numerous  car- 
riages, filled  with  nobles,  arrive  from  time  to>  time, 
some  of  them  with  large  bags  filled  with  beds,  and 
fixed  behind  them;  others  followed  by  leUgos,  or 
small  four-wheeled  carts,  loaded  with  beds  and  pil- 
lows.    After  supper,  and  the  conclusion  of  the  amuse- 
ment of  the  day,  cards,  &c.  a  scene  of  bustle  and  coo- 
fusion  follows,  which  seems  extremely  curious  and 
ridiculous.     The  dining-room,  the  drawing-room,  the 
hall,  and  the  whole  suite  of  apartments,  in  which  the 
evening  has  been  passed>  are  converted  into  bed- rooms. 
Dozens  of  small  painted  and  unpainted  bedsteads,  etch 
for  a  single  person,  and  of  the  value  ef  five  roubles, 
are  speedily  transported  into  the  chambers,  and  ar- 
ranged along  the  sides  of  the  rooms,  which  soon  re- 
semble a  barrack,  or  the  wards  of  an  hospital.    Scores 
of  servants  belonging  to  the  host  and  to  the  visitors, 
are  seen  running  backwards  and  forwards,  with  beds 
and  mattresses,  pillows  and  linen,  shoubs  and  baggage. 
Many  of  these  beds  have  no  inviting  appearance. 
Others  of  the  guests,  who  have  been  less  provident 
than  their  neighbours,  are  accommodated  with  beds 
from  the  master  of  the  house,  and  when  a  scarcity  oc- 
curs, the  beds  of  his  servants  are  put  in  requisition. 
It  also  happens  frequently  that  the  number  of  bed- 
steads is  insufficient,  but  this  is  of  little  moment.    In 
this  case,  the  beds  are  arranged  upon  the  floor,  upon 
chairs,  and  upon  the  Ujankas,  or  flat  parts  of  some  of 
the  sioves.     Besides  all  the  sofas  and  divans  are  at 
once  converted  into  places  of  repose  for  the  night. 
Dr.  Lyall  has  drawn  a  description  of  such  a  scene  at 
a  grand  fete  given  by  a  nobleman*    He  made  a  visit 
to  one  of  the  houses  adjoining  to  the  proprietor's 
mansion,  in  which  a  number  of  his  acquaintances  ▼erf 
lodged.     He  found  the  hall  and  the  drawing-room 
literally  a  barrack.     Sofas,  divans,  and  chairs  put  to- 
gether, covered  with  beds,  and  their  fatigued  or  hsj 
tenants  formed  the  scenery  of  the  first  apartment;  io 
the  latter  was  arranged  a  sleeping-place  upon  the  floor, 
for  half  a  dozen  noblemen,  with  beds,  pillows,  shoots* 
great  coats,  &c.     The  possessors  of  this  den,  wrapped 
up  in  splendid  silk  night-gowns,  some  lying  down, 
some  sitting  up  in  bed,  some  drinking  coffee  and  tea, 
and  smoking  tobacco,  amidst  mephitic  air,  and  sar* 
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rounded  by  chamber  wfensOs,  and  oilier  <U*agreeable, 
trumpery,  formes]  a  curious  motley  association. 

Another  and  a  carious  nightly  scene-  takes  place  in 
the  palaces  of  the  nobles  of  Petersburg^  and  Moscow, 
as  well  as  in  those  of  the  interior  of  the  -empire.  The: 
enormous  number  of  servants  attached  to  the  establish- 
ment of  the  grandees,  has  excited  the  surprise  of  alt 
European  travellers ;  but  few  of  them,  perhaps,  en* 
quired,  or  had  an  opportunity  of  knowing,  how  these 
servants  are  disposed  of  when  the  evening  parties, 
break  up.  So  many  of  them  retire  to  the  wings  and 
the  other  numerous  edifices,  which  are  always  the  con- 
comitants of  a  princely  fortune  in  this  country  ;  and. 
three  who  are  inmates  of  .the  master's  dwelling  occupy 
the  lower  story  and  the  back  rooms,  and  there  they 
sleeps  the  rest  make  their  beds  upon  the  floors  of  the 
antechambers,  and  even,  at  times,  within  the  rooms. 
Thus  the  whole  range  of  the  back  apartments  of  a 
large  house  or  palace  is  every  night  covered  with  beds 
laid  upon  the  floor,  and  a  crowd  of  human  beings 
huddled  together,  under*  sheep-skins,  shoobs,  great 
costs,  bed-covers,  or  whatever  comes  most  readily  to 
hand ;  so  that  while  the  walls  of  the  elegant  suite  of 
apartments  in  the  front  are  covered  with  paintings, 
the  floors -of  that  in  the  back  are  covered  with  human 
beings,  like  so  many  dogs.  The  bad  air,  and  the  filth 
of  such  a<ien,  on  the  following  morning  are  inde- 
scribable ;  and  the  numerous  kinds  of  vermin  which 
have  revelled  the  whole  night,  can  only  bear  allusion* 
In  the  morning,  all  hands  are  called  to  work,  to  re- 
move the  beds  and  other  accoutrement*,  and  clear  the 
floors  for  a  few  hours,  when  the  same  scene  is  re* 

nested. 

Let  us  now  turn  to  the  virtues  of  the  Russians, 
Considerable  apparent  diversity  of  opinion  has  existed 
with  respect  to  the  hospitality  of  the  Russians.  Pr. 
Clarke  not  only  spoke  of  their  hospitality,  but  also  of 
their  "po*g»o««Aojp/tf%,0  but  at  the  same  time  he 
assigned  such  motives  for  its  practice,  as  rendered  it 
altogether  a  nugatory  virtue  in  the  north.  From  the 
concurring  testimony  of  writers  and  travellers,  it  may, 
however,  be  concluded  that  the  Russians  are  an  hospi- 
table peof/e,  and  that  no  where  in  the  autocratic  domi- 
nium is  that  virtue  carried  to  a  greater  height,  than  in 
tb*  icy  regions  of  Siberia.  Russian  hospitality  is  not 
confined  to  civil  life,  but  extends  throughout  the  army 
and  the  navy.  "  Wherever,"  says  Dr.  lyall,  "  I  .have 
met  the  Russians*  whether  in  warm  or  frigid  latitudes, 
hospitality  made  4  strong  feature  of  their  character,  and 
was  so  natural  to  them,  that  they  practised  it  Apparent- 
ly without  knowing  it  to  be  a  virtue,  or  that  it  merited 
applause/' 

*  Every  Briton  who  has  not  travelled  much  upon  the 
continent,  or  in  other  parts  of  the  world*  or  who  is 
transported  at  once  from  his  own  country,— charac- 
terised by  foreigners  for  punctilio  and  stiffness,— to 
the  ease  and  freedom  of  Russian  society,  must  be  equal- 
ly astonished  and  delighted  with  the  invitations  to  the 
open  tables  of  the  nobles,  and  the  hospitable  manner  in 
which  he  ia  generally  treated  without  any  ceremony* 
As  the  Russians  seem  to  acquire  new  life  in.  having  a 
numerous  retinue  at  their  repasts  and  their  fetes,  it  is 
true,  a  motley  crew  both  of  males  and  females,  of  all 
ranks;  and  .'character,  and  appearance,  are  associated  to- 
gether ;  an  association  often  the  most  incongruous  and 
<hemest  djsgustins?  to  British  feeling.  There  is  much 
truth  in  what  Dr.  Clarke  says,  upon  this  subject,  though 
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written  in  lively  and  strong  language. .  "  A  swarm  of    Ruwis. 
slaves,  attendants,  hirelings,  and  dependant  sycophants,"  ^^V^- 
says  he,  "  is  peculiarly  characteristic  of  domestic  eco* '  M*nneM 
nomy  in  Moscow,"  and  he  might  have  added,  through-  torn*?"" 
out  the  Russian  empire.    "  The  nobles  consider  the, 
honour  of  their  families  so  materially  implicated  in/ 
maintaining  a  numerous  table,  that  should  any  of  the 
satellites  which  usually  surround  them,  forsake  his  post, 
at  dinner,,  and  swell  the  train  of  any  other  person,'  the 
offence  is  rarely  forgiven ;  they  will  afterwards  perse* 
cute  the  deserter  by  every  means  of  revenge  within 
their  power ;  and,  not  being  burdened  by  scruples  of 
conscience,  they  generally  find  means  of  indulging  their 
vengeance.    I  have  seen  persons  who  were  victims  of 
their  own  good  nature,  in  having  accepted  invitations 
which  decoyed  them  from  the.  table  of  their  lord.    Si- 
milar, motives  gave  rise  to'  the  prodigious  hospitality 
which  has  been  described  by  travellers.    Before  the 
reign  of  Paul,  a  stranger  no  sooner  arrived  in  Moscow, 
than  the  most  earnest  solicitations  were  made  for  hia 
regular  attendance  at  the  table  of  this  or  that  noble- 
man.   If  his  visits  were  indiscriminate,  jealousy  and 
quarrels  were  the  inevitable  consequence.    During  the 
reign  of  Paul,  Englishmen  were  guests  who  might 
involve  the  host  in  difficulty  and  danger ;  yet  notwith- 
standing the  risk  incurred,  it  is  but  justice  to  acknow- 
ledge the  nobles  felt  themselves  so  gratified  by  the  pre- 
sence of  a  stranger,  that  having  requested  his  attend-! 
ance,  they  would  close  their  portals  upon  his  equipage, 
lest  it  should  be  discovered  by  the  officers  of  police." 
Ever, since  the  present  sovereign  held  the  sceptre,  how- 
ever, no  such  restraints  have  been  known,  and  strangers 
have  been  openly  and  kindly  received  and  treated  by! 
all  ranks  with  whom  they  could  associate.    As  in  other, 
countries,  especially  in  the  capitals,  hospitality  some- 
times resolves  itself  into  mere  state  and  snow,  and  the. 
exhibition  of  the  master's  superiority  and  vanity,**-* 
in  short,  into  mere  ostentation.     But  this  virtue  is  so 
general  among  the  Russians  that  it  has  been  reckoned 
a  remnant  of  barbarism,  because  it  generally  prevails! 
among  savage  and  uncivilized    nations    and  tribes»t 
Whatever  be  its  origin,  it  is  a  virtue  which  reflects  the 
highest  honourupon  the  natives  of  Russia;  and  the  more 
so,  that  in  their  country  some  of  the  other  social  ties  of 
civilized  society ?  especially  those  of  friendship,  are  so 
unsteady  and  so  feeble.     Many  of  the  imperfections  o( 
Russia  are,  no  doubt,  those  of  an  early  period  of  civi- 
lization ;  and  they,  even  in  some  points,  remind  us  of 
the  barbarous,  days  and  the  feudal  times  of  Great  Bri- 
tain, At  present,— though  less  so  than  in  times  already 
gone  by,— the  cheapness  of  provisions,  or  rather  the 
stores  in  kind,  which  almost  every  nobleman  has,  ren- 
ders it  a  very  easy  affair  for  him  to  make  Jarge  en- 
tertainments without  spending  almost  any  money,  ex- 
cept for  wines  and  luxuries;  and  his  possession  of  vas- 
sals enables  him  to  employ  a  great  many  servants  in 
all  different  capacities,  without  almost  any  decrease  of 
his  revenues.     In  consequence  of  these  facilities,  many 
pf  the  nobles  fit  up  private  theatres,  at  which  their  own 
servants  are  the  actors;  so  that  tailors  and  shoemakers, 
musicians  and  dancers,  body-servants  and    lackeys, 
sempstresses  and  chambermaids,  &c.  during  day,  in  the 
evening  become  kings  and  queens,  lords  and  ladies,  &C. 
But  the  advance  in  the  price  of  provisions  which  has 
followed,  and  promises  to  follow  the  footsteps  of  civi- 
lization, has  already  narrowed,  and  will  gradually  nar- 
row still  more  the  sphere  of  hospitality,  and  Russia  in 
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time  will  come  to  be  upon  a  par  in  regard  to  this  vir- 
tue, with  the  other  nations  of  the  continent.  The  losses 
.sustained  by  the  burning  of  Mbscow,  in  1812,  the  in- 
creased price  of  provisions  in  the  capitals,  and  in  most 
of  the  large  towns,  the  excessive  depreciation  of  the* 
currency,  and  the  example  of  simplicity  and  regularity 
in  the  mode  of  life  set  by  the  monarch,  Alexander,  have 
especially  tended  to  change  the  style  of  living  of  late' 
years.-  Carriages  with  six  horses,  which  were  once 
very  common,  are  now  rarely  to  be  seen  ;  the  number' 
of  carriages  with  four  horses,  though  general,  is  great- 
ly diminished  ;  and  princes  and  .generals  now  frequent- 
ly ride  and  visit  with  a  droshki  and  pair  <of  horses.' 
JDaity  open  tables  are  less  common,  and  indeed  exterior 
display  is  gradually  giving  way  to  the  real  comforts  of 
life.  But  the  number  of  hospitable  mansions  is  still  so 
great,  that  travellers,  who  are  well  recommended  will 
be  unable  to  perceive  any  change,  unless  they  have 
been  in  Russia  at  some  anterior  period.  The  resident 
hi  Moscow,  nevertheless,  can  indicate  many  nobles  who 
formerly  lived  in  an  oriental  style  of  magnificence,  and 
who  now  can  scarcely  support  their  rank,  some  who 
have  withdrawn  themselves  into  obscurity,  and  others 
who  are  reduced  to  comparative  poverty. 

A  late  author,  whom  we  have  often  had  occasion  to 
quote,  thinks  that  charity  is  a  prevailing  virtue  among 
all  classes  of  society  in  Russia,  although  he  at  the  same 
time  admits  that  there  are  exceptions  to  this  statement, 
and  even  instances  of  the  height  of  selfishness  and  ava- 
rice. ^  The  charity  of  the  Russian  nobles,  and  even  of 
the  richer  merchants,  is  demonstrated  in  various  ways, 
as  in  the  institution  of  hospitals,  and  infirmaries,  the 
protection  of  widows  and  orphans,  the  assistance  of  the 
poor,  the  subscription  to  humane  societies,  the  relief  of 
prisoners,  &c.    Even  the  erection  of  churches  at  times 
teems  to  have  been  the  offspring  of  this  virtue.     Su- 
perstition, «nd  the  hope,  nay  the  belief,  however,  of  a 
positive  and  immortal  reward,  have  raised  more  temples 
to  the  Lord  in  Russia,  as  elsewhere,  than  genuine  love 
to  human  kind.     In  late  times  the  erection  of  some 
charitable  institutions,  as  hospitals,  has  frequently  been 
the  bartering  price  of  an  order  of  knighthood,  or  of 
tome  immunity  or  privilege. 

Mendicity  is  not  so  common  in  Russia  as  in  free 
countries,  because  in  case  of  poverty,  or  incapacity  to 
work,  the  proprietors  are  obliged  to  maintain  their 
slaves,,  and  the  boors  of  the  crown  are  equally  protect- 
ed. But  notwithstanding  the  laws,  it  happens,  at  times, 
that  the  slaves  of  some  of  the  poorer  or  more  avari- 
cious nobles,  are  necessitated  to  have  recourse  to  beg- 
gary for  existence.  Others  are  reduced  to  the  same 
state,  by  improper  conduct,  or  in  consequence  of  their 
villages  being  burned,  a  very  common  occurrence  in 
the  greater  part  of  the  Russian  dominions,  owing  to 
their  being  constructed  of  wood,  and  to  the  careless- 
ness of  the  peasants  with  their  lutchinkas,  or  burning 
fleces  of  lathe- wood,  which  serve  in  place  of  candles, 
t  is  not  common  for  Russians  of  any  rank  to  let  men- 
dicants depart  from  their  door  without  giving  them 
something,  though  it  be  only  a  morsel  of  black  bread. ' 
In  no  instance  is  the  charity  of  the  Russians  more 
conspicuous  than  in  their  kindness  to  orphans,  whether 
the  children  of  natives  or  foreigners.  If  a  foreigner 
die  and  leave  a  young  and  unprotected  family  behind 
him,  there  is  no  difficulty  in  getting  them  disposed  of. 
One  or  two  of  the  children  may  be  placed  in  one  noble- 
man's family,  and  as  many  in  another.  They  are  often 
treated  as  their  own  family,  and  even  sometimes  adopt- 


ed by  those  who  have  no  offspring ;  anal  by  those  nfcs  h 
have,  they  are  reckoned  their  children's  "nwyanhai,  *% 
and  generally  receive  the  same  stonsestie  education,  ^m 
No  doubt,  at  times,  the  nobles  make  their  own  cakes*.  ■** 
tions  in  these  arrangements.    They  wish  to  have  con-  ** 
panions,  on  purpose  to  play  with  and  amass  task 
children,  and  when  they  speak  a  foreign  language,  * 
be  useful  in  accustoming  them  to  speak  it,  while  they 
receive  lessons  from  their  tutors.    But  it  wooed  he  the 
height  of  injustice  to  suppose  that  such  acta  are  new 
done  without  some  sel&ntereit.^-soattsmsstermatm. 
The   Russian  nobles  do  not  drink  ardent  spirits, 
vodki,  in  the  morning,  as  has  been  represented  by 
some.     The  custom  in  Russia  is  to  take  tea  and  cot* 
fee  at  a  pretty  early  hour,  and  generally  without  cither 
Bread  or  sweet  cake.    The  Russian  z&tlmk,  or  task* 
fast  follows  at  ten,  eleven,  or  twelve  o'clock.    It  is  the 
fruhstuck  of  the  Germans?  the  dejeuner  d  iafontkdk 
of  the  French,  and  neither  an  English  nor  a  Soxes 
breakfast ;  but,  in  general,  it  might  pass  far  a  good  ds* 
ner.    It  commences  with  a  dram  (schalh,  pickled  her* 
rings,  caviar*  &c.  i  steakes,  cutlets,  a  mosses,  frwk, 
and  pickles,  boiled  eggs,  roasted  potatoes,  pastry >wb*, 
and  porter,  all  or  in  part  generally  follow;  but  a  oat* 
monioua  zSvirak  is  in  fact  a  neat  and  elegant  denser. 
The  Russian  dinners  and  suppers  generally  consist  oft 
number  of  good  dishes,  m  which  a  mixture  of  Ger- 
man and  French  cookery  prevails,  besides  some  etaflt, 
which  are  almost  peculiar  to  Russia,  aa  jteai,  or  aw 
cabbage-soup,  salted  cucumbers,  kiukviL,  and  boss, two 
agreeable  drinks,  the  first  made  froaa  the  cwnseny 
(Vaccinium  oxyecoco*),  and  the  latter  by  fenneasiDgrja 
The  attention  paid  to  eating  and  drinking  and  cookerj, 
is  made  a  very  serious  affair  of  in  Russia,  as  well  si  in 
some  other  countries.     Almost  all-  the  higher  nobility     i 
either  have  had  foreigners  to  teach  their  sieves  the  sit 
of  cookery,  or  still  retain  them,  in  order  to  satisfy  lot* 
delicate  and  fastidious  palates.    Others  have  sent  their 
vassals  to  the  imperial  kitchen,  or  to  she  tuition  of 
some  distinguished  cook  in  the  capitals,  in  order  to  be 
taught  so  important  an  art  *  In  some  of  the  larger  esa> 
blishments  of  the  nobles  at  Moscow,  four,  sue,  eight, 
and  even  above  ten  men-cooks  are  employed,  bead* 
half  a  dozen,  a  doaen,  or  a  score  of  assistants  in.tai     j 
kitchen ;  and  it  is  rare  that  even  the  poorest  and  the     | 
meanest  noble  is  without  *man^cook,  even  when  lmag 
retired  in  the  country.    The  came  of  this  is  evidcat 
A  slave  being  once  taught,  costs  his  master  little  or  as 
expence  besides  his  maintenance  and  his  clothes.  Is 
Russia  women-cooks  only  get  employment  ansng  tht 
merchants,  the  clergy,  and  free  people,  and  in  fiorais 
families. 

The  Russians  certainly  Indulge  themselves  metritf 
too  frequently  and  too  abundantly ;  and  the  £ur  lain 
no  doubt  destroy  the  beauty  of  the  female  form,  bf  j 
a  want  of  discretion  on  this  score.  After  psftssJBg 
nf  a  Russian  xdvtrak  before  er  at  mid-day,  a  fifkoa 
is  truly  astonished  at  seeing  the  natives,  even  is* 
ladies,  sitting  down  to  dinner  at  three  or  four  oVtak, 
with  as  voracious  appetites  aa  if  they  had  bean  keep* 
fng  Lent ;  if  one  may  judge  by  the  number  of  daaii 
which  they  share,  and  by  the  quantity  of  each  with 
which  they  provide  themselves.  No  wonder  that  aa* 
nf  the  fair  sex  of  the  north  remind  us  of  the  state  of 
"  those  who  love  their  lords."  Such  daily  famkfatt, 
dinners,  and  suppers,  besides  tea  and  cofee,  &c  eoav 
bined  with  inactive  lives,  and  assisted  by  the  powes 
of  Morpheus,  all  tend  to  destroy  the  syauaetry  of  as- 
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tore)  to4meir.<i)ceJftfct  a»d ;  to  ergende?  disease.    The    the  external  heat  of  stoves,  their  feces  become  exces-  .  Auaia. 
Russian,  nobles,  if  they  do  not  merit  the  appellation  of    sively  flushed.    When  a  husband  returns  from  bis  af-  "Wy** 


gluttony  may  be  said  with  much  propriety  to  be  great  fairs,  and  finds  his  wife  thus  laid  up,  in  a  truly  na-  Mmnen 

esters*  tional  manner,  and  while  laughing,  he  addresses  her  in  "d  *»* 

The  Russians  are  also  great  sleepers.    They  are  ge-  the  mildest  language,  "  What,  my  dear,  thou  art ***** 

nerally  early  risers,  but  they  almost  universally  take  a  tipsy;"  and  she  replies  in  the  tone  of  disease,  "  No, 

mesia  after  dinner.    Some,  however,  rise  very  late,  and  I  have  the  head-ache ;"  and  no  more  is  said  about  the 

ethers  pees  half  their  life  in  slumber*  .matter. 

In  more  early  ages,  the   Russians,  high  and  low,  Most  of  the  more  cultivated  and  richer  merchants, 

were  justly  charged  with  thcf  vice  of  habitual  inebriety,  who  affect  to  follow  the  nobles  in  the  magnificence  of 

About  the  middU  ef  the  fifteenth  century,  deep  eel-  their  houses,  of  their  equipages,  and  of  their  general 

Jars,  filled  with  strong  meadt  formed  one  of  the  chief  style  of  living,  have  also  had  the  good  sense  to  imitate 

manner*  of  shewing  prodigality,  and  there  many  a  jo»  their  moderation  as  to  the  use  of  spirits.    Thus,  from 

vial  party,  ae  a  quaint  author  says,  used  "  to  drink  the  whole  we  have  said,  it  is  clear  that,  contrary  to 

drunk*"  every  day  ef  the  week.    Towards  the  com*  what  generally  happens  with  some  other  vices,  drun* 

mencemenft  of  the  seventeenth  century,  the  ordinary  kenness  seems  to  be  gradually  abolished  in  Russia  with 

drinks  of  the  Russians  were  hydromel  and  spirits,  and  the  advancement  of  civilisation, 

they  never  quitted  the  table  without  being  sunk  in  Clarke,  while  he  wefu&y  degraded  the  male,  unduly 

drunkenness.    The  example  and  exertions  of  Peter  the  extolled  the  female  population  of  Russia.    Lyall,  in 

Great  effected  much  toward  the  disappearance  of  ine-  greater  consonance  with  other  authors,  for  powerful 

briety  among  his  nobles.    The  temperance  of  the  pre*  reasons,  will  not  admit  this  distinction.    He  has  never 

sent  generation  in  the  use  of  spirituous  or  intoxicating  been  able  to  trace  any  marked  difference  between  the 

liquid*  ia  remaskable,  and  forma  one  of  the  most  strik*  manners  and  morals  of  Ae  sexes  in  any  part  of  Russia-, 

ing  and  best  features  in  their  character.    Of  late  years  and  is  of  opinion  that  it  never  had  more  than  an  ideal 

the  young'  nobles,  and  more  particularly  the  young  o£»  existence.    Wherever  he  found  polished  wives  he  also 

Seers  of  the  amy,  have  become  extremely  fond  of  found  polished  husbands,  and  vice  versa;  and  he  sup*. 

French  wines,  and  are  especially  delighted  with  cham*  poses  that  the  same  vices  are  common  to  both  sexes* 

pagne;  and  sometime*  at  their  parties*  in  the  capitals  He  admits  that. some  families  are  well  educated,  end 

and  large  towns,  a  number  of  bottles  is  emptied,  which  that  in  them  are  women  of  purity  and  delicacy  of  che* 

might  justify  the  appellation  to  them  of  adherents  of  racter ;  but  states  decisively  that  chastity  cannot  bo 

Bacchus.  reckoned  a  prevailing  virtue.    While  he  seems  pleased 

The  clergy  and  the  peasantry  form  a  striking  con-  with  their  plausibility  and  their  imposing  manners,  he 

trast  to  the  nobility,  many  of  them  being  addicted  to  reprobates  their  freedom  of  speech,  which,  if  not  im« 

inebriation.    The  sale  of  vino,  or.  common  ardent  spi«  moral,  is  often  very  filthy.    They  are  very -sprightly 

fits,  ia  a  grand  source  of  revenue  to  the  crown,  and  of  and  very  gay,  for  ever  dancing  aod  singing*  and  lough* 

*        and  death  to  the  population  of  Russia,  which,  ing  and  talking.    They  have  no  delicacy  of  shape;  and    • 


in  these  respects,  ie  not  singular.  The  peasantry  in  their  complexions,  from  the  liberal  use  of  rouge,  are 
the  remote  viHagea  are  generally  more  temperate,  and  what  they  please.  Notwithstanding  Clarke'a  opinion 
some  of  them  cannot  be  persuaded  on  any  occasion  to  to  the  contrary,  Lyall  repeatedly  alludes  to  the  rareness 
Uste  spirits.  It  sometimes  happens,  that  even  the  of  beautiful  faces  and  elegant  figures  among  the  ladies 
physician  cannot  get  a  peasant  to  take  a  glass  of  toddy  of  Russia.  The  causes  of  their  general  corpulency  are 
or  negus  when  prescribed  for  his  disease.  He  will  re*  assuredly  gormandising  and  indolence  ;  and  their  com* 
peat  BqjU  vohm,  God's  will  be  done ;  "  but  come  life,  parison  of  themselves  to  barrels,  though  figurative,  is 
come  death,  I  have  never  tasted  vino,  and  now  I  will  very  generally  justified  by  truth.  The  traveller  in  his 
not  commence  and  commit  such  a  sin."  But  it  is  very  progress  through  Russia,  meets  with  so  few  handsome 
common  for  the  peasants  to  pretend  to  great  sobri-  and  beautiful  natives,  that  he  ie  aUe  to  remember  them 
ety,  and  to  refuse  spirits,  in  order  to  gain  a  good  cba-  all  without  any  entry  being  made  in  his  journal, 
racter,  and  to  require  pressing,when  the  fluid  is  swat  The  wives  of  the  Russian  merchants,  besides  fro. 
lowed  with  avidity.  quently  blackening  their  teeth,  use  such  a  superabon* 
The  females  among  the  nobles,  although  they  take  a  dance  of  paint,  and  laid  on  in  so  bedaubed  a  man- 
cordial  dram  now  and  then,  are  also  abstemious  with  ner,  that  if  they  wished  concealment  it  is  altogether 
respect  to  the  use  of  spirits.  Many  of  the  lower  mer-  impossible.  These  ruddy  women  "  waddle  along  un« 
chants,  and  also  their  wives,  are  given  to  drunkenness,  der  the  burden  of  their  pampered,  sleek,  and  shining 
They  consume  great  quantities  of  ycrapheitch,  a  tine*  oollops  of  fat,  bedizened  with  all  the  magnificence  that 
tore  of  herbs  made  with  the  common  vino,  or  ardent  spi-  pearls  and  lace  can  bestow."  The  females  among  the 
rita.  The  wives  of  the  Russian  merchants,  whose  cir-  peasantry  are  generally  stunted,  clumsy,  round-faced, 
oamttances  permit  it,  pass  their  lives  in  doing  little  small- featured,  and  sallow  complexioned.  The  wives 
else  than  ordering  the  preparation  of  food,  eating  and  of  the  clergy  may  be  divided  into  two  classes,  those 
drinking,  and  repose  and  sleep.  They  do  not  work  who  are  rich  and  those  who  are  poor.  The  former  in 
themselves;  they  take  little  or  no  charge  of  their  children,  their  persons  and  in  their  manners  may  be  likened  to 
whom  they  commit  to  the  guidance  of  wet  nurses  im-  the  wives  of  the  richer  merchants  ;  while  the  latter 
mediately  after  birth ;  and  as  tbey  are  surrounded  by  class,  by  far  the  most  numerous-,  as  it  includes  the 
servants,  they  contrsct  the  most  indolent  habits.  A  greatest  part  of  the  wives  of  the  popes,  or  parochial 
number  of  them  very  frequently  meet  together  and  clergy,  are  nearly  assimilated  to  tne  more  opulent  of 
futke  merry;  and  even  when  alone  many  of  them  get  the  peasantry.  As  neither  the  wives  of  the  merchants, 
intoxicated.  They  then  betake  themselves  to  bed,  of  the  clergy,  nor  of  the  peasantry  wear  corsets,  nature 
which  is  often  placed  over  a  lejinka,  or  flat  part  of  ia  left  to  ber  full  liberty  of  expansion.  But,  indeed, 
ft*ny  ovoes,  and  from  the  internal  heat  of  spirits,  and  de  gustibusmm  disputandum  /.  for  the  common  women 
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in  England  w  reckoned  the  perfection  of  a  fine  shape,  nufactures  and  trades ;  they  are  gradually,  though 

they  pronounce  at  once  that  she  is  very  ill,  or  that  she  slowly,  depriving  themselves  of  their  beards;  and  they 

-is  in  a  consumption.  Even  great-sized  feet,  and  clumsy  are  making  approaches  to  the  modern  mode  of  dress : 

ankles,  are  highly  praised.  indeed,  a  few  of  them  have  altogether  adopted  tL     A 

We  come  now  to  the  second  class  of  the  Russian  po-  number  of  the  first,  and  even  of  the  second  guild  men» 

pulation.  chants  are  very  rich,  and  rival  the  nebilky  in  their  style 

The  clergy.      2d,  The  Clergy. — The  high  clergy,  who  are  all  monks,  of  living.  The  third  guilJ  merchants,  ana  the  Afesf eft#» 

are  generally  men  of  considerable  information.    A  few  *ins,  or  burgesses,  are  less  refined  ,*  and  most  of  them, 

of  them  are  distinguished  for  their  learning  in  theo-  having  spent  their  younger  years  as  serfs,  strongly  re* 

logy,  their  abilities  as  teachers,  and  their  seal  in  the  tain-many  of  their  original  habits.  The  middling  ranks, 

eause  of  religion ;  some  of  them  are  exemplary  in  their  the  tiers  et&t,  which  in  Britain* is  chiefly  composed  of 

lives,  and  mix  now  and  then  in  polite  society.    The  merchants,  who  are  -  regarded  as  the  pillars  of  this 

lower  orders  of  the  clergy,  by  far  the  most  numerous-—  country,  the  source  of  her  riches,  the  guardians  of  her 

including  the  popes,  or  parish  priests — with  a  few  ex-  glory,  and  the  bond  of  union*  between  the  nobles  and 

ceptions,  know  little  beyond  the  performance  of  the  the  people,  scarcely  have  existence  in  Russia,     The 

duties  of  their  calling.  *  Few  of  them  are  worthy  men  \  sons  of  the  priests,  the  merchants  and  their  descend- 

most  of  them  are  dissolute  and  irregular  in  their  lives,  ants,  the  burgesses,  and  the  free  peasantry,  (who  have 

and  freely  indulge  in  potations  of  spirits.    They  are  either  received  or  purchased  •  their  freedom,)  thoagh 

rarely  seen  in  genteel  society,  and  by  no  means  receive  they  do  not  replace  that  useful  body  of  the  community 

that  attention  or  deference  to  which  their  holy  calling,  found  in  some  other  countries,  yet  form  a  kind  of  said- 

combined  with  a  better  education,  might  entitle  them,  dling  ranks,  comparatively  speaking  not  numerous, 

They  are  in  the  primitive  stage,  in  so  far  a  9  regards  who  are  for  the  most  part  in  the  imitative  stage  of  a- 

thedlogy.    With  respect  to  customs  and  manners,  and  vilisation  ;  but  a  very  few  of  them  can  be  said  to  be 

genera)  mode  of  life,  some  may  be  said  to  be  in  the  completely  civilised. 

imitative  stage  of  civilisation,-— a  step  more  elevated         Dr.  Lyall  has  portrayed  at  length  the  degraded 

than  the  peasantry ;  while  the  bulk  of  them  cannot  character  of  the  Russian  merchants,  and  explained  the 

claim  that  distinction.     The  late  Count  Orlof,  in  a  let-  peculiarities  of  their  nefarious  system  of  commerce, 

ter  to  Rousseau,  among  other  inducements,  held  out  from  long  and  busy  observations  made  in  the  great 

to  him  to  come  to  enjoy  tranquillity  in  Russia,  made  theatre  of  their  actions,  the  Torgwiya  L&M,  or  bar* 

use  of  the  following  remarkable  sentence :  "  The  pas-  gaining  shops,  at  Moscow.     In  succession  he  speaks  of 

tor  of  the  parish  neither  knows  how  to  dispute  nor  to  their  deceit,  in  demanding  three,  four,  six,  or  even  tea 

preach ;  and  the  sheep,  in  making  the  sign  of  the  cross,  times  the  value  of  an  article,  or  more  than  they  accent 

verily  believe  that  all  is  done."    With  such-  instructors  of;  in  the  adulteration  of  their  goods  and  wares  ;  and  m 

it  cannot  be  expected  that  the  peasants  should- make  the  use  of  false  weights  and  false  measures:  and  then 

much  advancement  in  the  knowledge  of  religion,  or  concludes  his  picture  in  these  strong  words,  "  The 

that  they  should  be  much  better  versed  in  the  truths  Russian  merchants,  shopkeepers,  and  dealers,  cheat  in 

of  Christianity,  than  were  their  more  savage  ancestors  the  quantity,  and  in  the  quality,  and  in  the  price.     If 

of  the  eleventh  and  twelfth  centuries.    This  fact  is  they  miss  their  aim  in  the  quantity,  they  succeed  in 

easily  explained.    The  oppressive  daily  services  of  the  the  quality  ;  and  if  they  fail  in  both,  it  will  be  ten  to 

Russo- Greek  religion,  with  its  numerous  and  tedious  one  that  they  are  successful  in  the  price.    The  wary 

ceremonies,  force  the  priests  to  make  all  possible  dis-  even  are  cheated  in  one  or  two  of  these  ways,  and  the 

patch  to  a  conclusion,  in  the  same  manner  as  artists  stranger  is  often  duped  by  stratagem  in  all  the  three." 

make  every  exertion  to  finish  their  manual  labour.  Beyond  all   question,    the    Russian    merchants    have 

They  act,  in  general,  like  pure  machines,  in  which  the  adopted  the  following  maxim  as  the  guide  of  their 

passions  are  quiescent.     The  people  follow  the  exam-  actions : 

pie  of  their  teachers,  and  perform  their  religious  duties,  The  pTOpcr  <c  V8lUe  ^  a  ^j^ 

—crossings,  prostrations,  and  chantings,— with  perfect  1«  just  aa  much  m  it  will  bring."" 

lukewarmness.     They  have  been  in  church,  and  that 

is  enough ;  their  peace  is  made  with  their  Maker,  at  Throughout   the    Russian    empire,    the    Gortimnoi 

least  they  soothe  themselves  with  such  ideas.    Of  late,  Dvores,  or  the  bazars,  are  the  scenes  of  the  refinement 

however,  some  active  and  pious  clergymen,  aware  of  of  deception  and  roguery.     A  set  of  sharpers,  whose 

the  above  facts,  have  been  in  the  custom  of  delivering  very  countenances  are  indicative  of  their  profession, 

short  sermons  to  their  flocks,  especially  on  festivals,  assemble  in  them  every  day,  and  with  their  flattery, 

and  have  anxiously  inculcated  greater  attention  to  the  lies,  oaths,  and  villainy,  deceive  the  public  to  an  enor- 

duties  of  the  moral  law.    In  this  respect  they  are  do-  mous  extent,  while  they  fill  their  own  pockets.    They 

ing  "  good  service  /*  for  the  grand  defect  in  the  cha-  seem  to  forget  the  saying  of  our  Lord,  "  With  whst 

racier  of  the  Russians,  nobles  and  clergy,  merchants  measure  ye  mete  it  shall  be  measured  to  you."  In  their 

and  peasants,  is  an  almost  total  and  universal  neglect  of  dealings  no  check  is  imposed  upon  their  rapacity  and 

•the  duties  which  that  law,  happily  for  mankind,  im-  fraud,  by  the  fear  of  detection,  the  consciousness  of 

poses  upon  all  nations  of  the  earth,  and  upon  all  ranks  shame,  the  sense  of  justice,  or  the  love  of  honour, 

and  ages.  Speciousness,  craft,  dishonesty, .  swindling,  \ymg,  sad 

We  shall  now  speak  of  the  third  class  of  society.  even  perjury,  form  the  grand  lineaments  of  the  cha- 

The  mer-         3d,  The  Merchants. — The  Russian  merchants  think  racter  of  all  the  guilds  of  the  Russian  merchants  and 

•hanfc-         of  little  else  besides  their  affairs,  and  the  accumulation  of  the  burgeBses ;  and  the  interstices  may  be  filled  up, 

and  hoarding  of  money.  Very  few  of  them  possess  any  by  adding  the  less  prominent  and  allied  vioes 
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disgrace  human  nature*  It  may,  however,  be  said  with  cept  in  time  of  famine,  eren  a  Russian  is  reduced  to,  Riwui. 
truth,  that  many  of  the  Russian  modes  of  villainy  are  is  formed  of  black  bread  and  salt,  boiled  millet  and  **•><-*« 
not  singular  in  the  world.  .But  there  is  one  mighty  butter,  all  nutritive  substances.  Because  many  of  the  Peasantry. 
difference  between  Russia  and  other  nations  in  this  re-  articles  of  food  and  (he  kvass  of  the  Russians,  are  not 
spect.  In  Russia,  it  may  be  laid  down  as  a  fact,  that  highly  esteemed  by  travellers  at  their  first  arrival  in 
the  merchants,  with  a  very  few  exceptions,  all  act  upon  their  country,  it  is  not  to  be  supposed  that  they  are. 
the  same  nefarious  system,  whereas  in  other  countries  bad,  or  coarse,  or  unhealthy.  Foreigners,  after  a  re- 
it  is  principally  among  the  lower  and  the  lowest  classes  sidence  of  some  time  in  Russia,  often  become  extreme* 
of  merchants  and  dealers  that  the  refinement  of  roguery  ly  fond  of  all  the  articles  of  the  Russian  boor's  table; 
exists.  The  Russians' are  trained  up  to  villainy  from  and  the  peasantry  would  not  exchange  them  for  the 
their  youth  ;  and  the  expertness  of  boys  of  eight  and  luxuries  of  Asia  and  southern  Europe,  nor  indeed  of 
ten  years  of  age  in  the,  arts  of  their  masters  is  incre-  the  world.  Although  Dr.  Lyall  is  of  opinion  that  the 
dible ;  they  are  children  in  almost  in  every  thing,  but  generality  of  the  peasantry  fare  well,  and  that  their  lot 
men  in  deception.  And  so  widely  diffused  is  the  sys-  is  comfortable,  yet  he  candidly  admits  that  numbers  are 
tern  of  imposition,  that  even  the  peasant,  who  knows  oppressed,  and  most  inhumanly  treated.  When  some  of 
little  beyond  bis  field,  his  yard,  his  horse,  and  his  telega,  the  rich  nobles,  in  consequence  of  dissipation  and  debt, 
(a  small  cart,)  is  a  perfect  knave  when  he  comes  to  are  pressed  for  money,  their  serfs  are  among  the  first 
market.  .  Unfortunately  also,  the  same  system  prevails  who  know  the  fact,  and  who  experience  •  their  impa- 
wherever  the  Russians  have  conquered,  or  treacherous-  tience  and  rapacity.  The  obrok, .  or  yearly  capitation 
ly  acquired  new  dominions.  The  Tartars  in  the  Kri-  tax,  is  augmented,  or  demanded  before  the  regular 
mea,  and  the  Georgians  at  Tiflis,  have  completely  time,  or  conditions  are  sometimes  offered  in  order  to 
adopted  the  Russian  mode  of  commerce  with  all  its  de-  obtain  more  easily  the  fulfilment  of  their  desires.  But 
testable  details.  Should  the  ferocious  mountain  tribes  such  a  demand  is  like  an  imperial  ukaz,  it  has  a  des- 
of the  Kaucasus  be  brought  under  subjection,  one  of  potic  influence;  for  the  vassals  well  know  that  non- 
the  first  changes  from  their  primitive  state  will  be  the  compliance  with  it,  if  within  their  capability,  would 
acquisition  of  the  art  of  deceit  in  all  its  bearings  and  draw  vengeance  upon  themselves.  They  well  know 
refinements.  This  is  proved  by  the  progress  which  the  genius  of.  th,eir  master,  and  carefully  remark  his 
some  of  the  less  savage  of  them  have  already  made  in  humour  and  his  general  way  of  action  ;  and  as  they 
that  vice  by  their  commerce  with  the  Russians.  are  very  cunning,  they  secrete  their  property,  and  inr 

According  to  Dr.  Lyall,  "  while  the  moral  degrada-  vent  a  thousand  excuses.  '  But  it  is  chiefly  the  vaajsal* 
tion  of  the  merchants  rouses  our  indignation  and  dis-  of  the  poor  and  of  the  extremely  poor  nobles,  whose 
gust,  it  awakes  our  sympathy  and' compassion.  But  case  calls  for  sympathy  and  commiseration.  The.  ne- 
alas,  no  speedy  change  is  anticipated,  because  their  cessities  of  their  lords,  when  combined  with  avarice 
pitiable  state  is  deeply  entwined  with  the  wofully  or  rapacity,  reduce  humanity  to  the  most  abjeet  con- 
corrupt  administration  and  the  political  condition  of  dition.  It  is  not  merely  in  respect  oi  money  that  the 
the  empire ,-  it  forms  one  of  the  rotten  spokes  of  one  peasants  are  oppressed.  The  time  fixed  by  law  which 
of  the  rotten  wheels  which  hitherto  have  kept  the  they  ought  to  have  for  tilling  their  own  land,  and 
mighty  rotten  machine  of  civil  administration  in  mo-  managing  their  own  affairs,  is  directly  encroached  up- 
turn." on,  or  almost  altogether  taken  up  with  their  master's 

4th,  Peasantry.— The  fourth  and  last  class  of  the  sub-  work.  They  themselves,  their  wives, .  and  their  child- 
jects  of  Russia  is  composed  of  the  peasants.  As  they  form  ren,  and  their  horses,  .are  continually  occupied  in  la? 
the  bulk  of  the  population,  and  are  all  slaves,  their  bouring  for  their  lords,  or  in  advancing  some  favourite 
real  condition  deeply  interests  humanity,  and  deserves  scheme.  Regret  is  generally  evinced  when  new  build- 
serious  attention  ;  more  especially  as  the  widely  dif-  ings  or  gardens  are  among  the  plans  of  their  pro- 
ferent  accounts  of  authors,  of  equal  veracity,  have  tend-  prietors,  as  they  are  well  aware  there  will  be  new  ex- 
ed  much  to  perplex  public  opinion.  Dr.  Clarke's  live-  actions  on  their  time  and  toils.  Part  of  their  sorrow; 
ly  delineation  of  the  extreme  misery  of  the  state  of  also  flows,  at  times,  from  the  prospect  of  no  indulgence 
the  slaves  excited  much  interest  and  general  indigna-  in  indolence.  Even  when  the  boors  wish  to  refuse 
tion  against  their  proprietors ;  but  Dr.  Lyall,  who  has  compliance,  and  to  speak  their  minds,  they  lose  cou- 
paid  the  greatest  attention  to  this  subject,  charges  the  rage,  and  to  avoid  increasing  the  misery  of  their  lot, 
late  distinguished  professor  with  extravagance  and  ca-  they  are  altogether  mute.  They  know  they  are  some- 
lumny,  and  ridicules  his  account  of  the  peasants  of  times  oppressed,  contrary  to  the  laws  of  their  country ; 
Russia  being  fed  upon  u  the  bark  of  trees,  chaff",  and  but  the  laws  generally  are  as  a  dead  letter  to  them. 
other  refuse,  quass,  water,  andjish-t'*"     r  TT       "  "     '         *  *  " 


consonance  with  a  number  of  other 
that  the  peasantry  of  Russia  generally  live  well.  They  pose  he  had  reached  the  courts,  of  justice,  what  could  he 
highly  esteem  their  black  bread,  an  excellent  whole-  do  ?  He  may  complain  of  his  lord,  and  become  the  in- 
some  and  nourishing  article ;  their  kvass,  when  good,  strument  for  an  attorney  to  obtain  a  present  or  a  bribe 
a  simple  pleasant  drink  ;  their  stcki,  or  cabbage-soup,  from  his  master,  and  thus  the  affair  terminates.  The 
sweet  or  acidulated;  their  condiments,  salt,  leeks,  peasants,  when  dreadfully  oppressed,  sometimes  become 
onions,  and  garlic ;  articles  to  be  found  everywhere  in  exasperated,  and  sacrifice  their  tyrannical  masters,  in 
Russia ;  their  salted  cucumbers ;  their  kasha,  or  boil*  the  same  way  as  the  nobles  sacrifice  their  sovereigns, 
ed  millet,  eaten  with  butter  or  with  oil  during  the  They  resolve  upon  his  death,  and  they  accomplish  it. 
fasts;  their  milk,  which  in  the  country  at  least,  is  More  frequently,  however,  this  is  the  lot  of  cruel 
generally  added  to  the  articles  of  their  diet,  as  also  stewards.  The  irritated  boors  unite  in  a  body ;  the 
eggs,  and  vegetables,  arid  especially  mushrooms ;  be-  oppressor  is  murdered,  and  no  single  individual  is  re- 
sides, at  times,  butcher's  meat,  and  various  kinds  of  sponsible, 
pies  on  Sunday  and  festivals,    The  poorest  fare,  ex*  Some  of  the  lords  of  the  creation  also  make  unjust 
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Russia,  demands  upon  the  sheep,  the  calves,  the  hens,  the 
chickens,  the  eggs,  the  milk,  the  eream,  and  the  ve- 
getables of  their  peasants ;  and  at  times  they  contrive 
that  their  people  -shall  make  presents  of  these  articles  to 
them.  The  s'4rost,  or  elder  of  the  village,  knowing 
the  wants  of  his  master,  counsels  the  vassals  to  offer  of 
their  own  accord  what-  they  know  may  be  taken  from 
them.  Sometimes  less  ceremony  is  used,  and  an  order 
is  sent  to  each  peasant  of  a  village- to  produce  forty  or 
fifty  *ggh  g^t  them  where  he  likes,  so  that  his  lord 
may  have  abundance  to  prepare  for  the  grand  festival 
at  Easter;  when,  according  to  the  custom  of  the  coun- 
try, boiled  and  stained  eggs  are  presented  to  friends, 
and  even  to  every  individual  who  enters  another's 
house,  however  low  may  be  his  rank.  Even  the  coarse 
linen,  which  is  made  by  most  of  the  females  in  the 
village,  is  sometimes  shamefully  pillaged,  or  asked  un- 
der various  pretences.  The  lot  of  the  peasants  of  the 
richer  nobles,  as  those  of  most  of  the  Sheremetefs,  the 
Galitsins,  the  Dolgorukiis,  the  Orlofs,  &c.  seems  as 
much  to  be  envied  by  common  people,  as  that  of  most 
vf  those  belonging  to  the  very  poor  nobles  is  to  be 
pitied.  What  a  difference  is  frequently  remarked  be- 
tween adjoining  villages  which  belong  to  different 
proprietors.  In  some,  indignation  is  roused  at  the 
sight  of  man  oppressed  by  his  fellow-man ;  in  others, 
delight  is  excited  with  the  parental  care  of  the  noble 
'proprietor;  Even  the  prejudiced  and  gloomy  Dr. 
Oaf  ke  observed,  that  the  system  of  slavery  in  Russia, 
like  many  other  evils,  may  sometimes  be  productive 
of  good,  if  the  nobleman  is  benevolent,  his  slaves  are 
happy ;  for  by  him  they  are  fed,  clothed,  and  lodged. 
In  sickness  they  are  attended,  and  in  old  age  they  find 
an  asylum.  In  case  of  accidents  from  fire,  if  a  whole 
village  is  burned,  the  nobleman  must  find  wood  to  re- 
build it. 

*  To  a  Briton,  a  state  of  vassalage,  though  coupled 
with  all  the  comforts  and  pleasures  of  the  world,  can- 
not but  be  regarded  with  the  most  painful  emotions. 
But  in  a  country  where,  by  the  doom  of  nature,  sla- 
very is  the  portion  of  the  greatest  part  of  the  people, 
it  is  some  consolation  to  find  their  condition  even  toler- 
able. The  civil,  the  moral,  and  the  religious  state  of 
the  peasantry  may  easily  be  inferred  from  what  we 
have  said  respecting  the  nobles,  the  clergy,  and  the 
merchants,  and  the  statements  now  made ;  their  vas- 
salage, ignorance,  and  superstition,  their  customs,  man- 
ners, and  mode  of  life ;  and  their  dress,  houses,  occu- 
pations and  amusements,  all  merit  attention  from  the 
traveller.  Their  happy  organization,  hardiness,  and 
sensuality,  are  very  remarkable ;  and  their  improvi- 
dence* cheerfulness,  and  propensity  to  inebriety,  as 
well  as  their  national  dances  and  songs,  are  quite  cha- 
racteristic. They  are  in  the  first  or  agricultural  stage 
of  civilization ;  they  are  therefore  not  in  a  state  of  bar- 
barism ;  neither  are  they  civilized,  but  they  are  mak- 
ing progress  towards  civilization,  especially  to  the  imi- 
tative stage.  In  Russia,  where,  comparatively' speak- 
ing, so  many  manufactures,  arts,  and  trades  are  carried 
on  by  the  natives,  to  supply  the  necessities  and  luxuries 
of  the  civilized  and  polite  part  of  society,  the  genius 
of  improvement,  though  shackled  by  slavery  and  des- 

Eotism,  must  be  in  activity.  "  What  a  contrast,"  says 
yall,  "  between  the  nomad  tribes  of  Tartary,  or  the 
savage  mountaineers  of  the  Kaucasus,  and  the  tranquil 
Russian  boors,  who  till  their  own  and  their  master's 
land,  who  tend  their  Hocks  and  herds  in  the  same  spot 
from  year  to  year,  who  are  governed  by  laws,  in  some 
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degree  suited  to  their  moral  State,  and  who  go  on  in  U 
the  same  beaten  path  of  religion  from  birth  to  death!"  ^ 
The  former  are  in  a  state  of  barbarism  ;  the  latter  hire 
assuredly  quitted  its  precincts,  and,  it  is  to  be  hoped, 
nnder  the  generous  auspices  of  the  present  sovereign; 
they  will  march  forward  with  a  steady  pace  toward  that 
elevated  atate  of  highly  civilized  society  from  which 
they  are  far  separated. 


&KLI4HON  AND  BIBLE  BOOXSmSS. 

Religion.*— The  established  religion  of  Russia  is  that 
of  the  Greek  church  4  the  principles  of  which  arc  ex.  ■** 
plained  under  Church,  Greek,  and  therefore  we  shall " 
not  enter  into  them  here.  The  church  of  Russia,  bj 
way  of  distinction,  is  often  called  the  Rosso-Greek 
church ;  but  the  difference  of  -the  ceremonies  are  m 
slight  as  not  to  require  particular  enumeration.  Of 
the  genius  of  the  Greek  religion  we  have  already 
spoken,  under  the  bead  Character  of  the  Russians,  in 
so  tar  as  it  regards  this  people.  As  the  following  in- 
formation contains  much  novelty,  and  throws  great 
light  upon  the  state  of  religion  in  Russia  at  present,  as 
well  as  of  the  Bible  Societies,  we  shall  make  no  apo- 
logy  for  making  use  of  it. 

An  immense  variety  of  images  are  worshipped  in  the 
Busso-Greek  church.  About  150  different  images  of 
the  Virgin  Mary  alone,  are  well  known  in  the  Russian 
empire.  They  are  named  after  some  town,  as  the  mo- 
ther of  God  of  Jerusalem,  of  Kazan,  of  Vladimir,  of 
Smolensk,  of  the  Don,  &c  Lyalr/s  Character  of  tk 
Russians,  and  Detailed  History  of  Moscow,  p..  156. 
These  paintings  are  used  as  ornaments  of  the  chorcbo, 
or  as  objects  of  reverence  in  the  national  faith.  Lyall, 
in  the  work  just  referred  to,  has  given  numerous  ac- 
counts of  these  images  in  the  churches  of  Moscow,  a 
well  as  in  the  interior  of  the  empire,  which  excite  both 
curiosity  and  interest. 

It  has  been  pretended  by  native  divines,  that  the 
Russians  "  da  not  attempt  to  draw  upon  the  canvass  1 
representation  of  the  unseen  and  incomprehensible 
God,  whom  we  never  can  represent  ;*'  but  this  state- 
ment is  contradicted  by  facts,  for  almost  every  church 
in  Russia  is  adorned  with  pictures  or  images  of  the 
Lord  God  of  Sabaoth,  or  of  the  Holy  Trinity.  Id 
Lyall's  work,  various  views  are  given  of  the  different 
manners  the  invisible  Lord  of  Hosts  has  been  re- 
presented, which,  as  that  writer  has  observed,  enable 
us  to  estimate  what  ridiculous  flights  the  ongoided 
imagination,  and  the  impious  pencil  nave  made  wncnf 
the  sublfrnest  subjects  which  can  occupy  the  thought* 
of  man. 

It  has  also  been  attempted  to  show  the  difference 
beween  an  "  affectionate  salutation"  to  the  picture*, 
and  the  reverence  or  adoration  of  tbem.  But  this  w a 
distinction  which  not  one  in  ten,  perhaps  in  twenty  of 
the  nobles  observes,  and  which  assuredly  is  unknown 
among  the  illiterate  peasants  who  form  the  mass  oftbt 
population  of  the  empire,  and  who  entertain  the  high- 
est superstitious  and  idolatrous  ideas  about  those  pic- 
tures, as  well  about  the  mostchi,  or  relics,  and  the  powers 
of  departed  saints.  The  general  impression,  therefore, 
both  upon  ancient  and  modern  authors,  from  different 
countries  of  Europe,  seems  to  have  been,  that  most  of 
the  Russians  were,  and  are  idolaters.  Dr.  Lyall  thoi 
expresses  himself  on  this  point  "  If  the  worship  of  pic- 
tures be  reckoned  idolatry,  and  contrary  to  the  second 
commandment,  as  is  the  case  in  my  humble  opinion, 
I  fear  no  defence  can  be  offered  against  the  proprictj 
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l  of  die  appeUaciba  (idolatry).  How  often  have  I  be* 
m/  held  wkh  deep  sorrow,  that  revettnoe  and  adoration 
due  to  God  done,  bestowed  on  the  eabfts*  and  the  holy 
images  or  pictures,  and  relics  !  And  in  conversations 
with  the-peasants,  when  Christian  charity  waa  inclined 
to  regard  their  actions  with  every  indulgence,  how 
frequently  has  my  conscience  told  me  that  there  waa 


nacted  with  the  reh'giotis  state  of  the  realm,  we  shall 
notice  their  present  state. 

The  anility  of.  Bible  Societiea  has  been  highly  extol- 
led  by  some,  and  extravagantly  abused  by  others.  Dr. 
Lysil's  opinion,  therefore,  may  be  of  some  consequence* 
in  .enabling  us  to  judge  for  ourselves,  at  least  in  so  .far 
aa  regards  Russia.    u  The  empire,"  <says  he,  "  is  not 
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no  palliation  o£  tha  broad  charge  of  idolatry.    Some  of    ripe  enough  to  receive  all  the  benefits  anticipated  from 


the  nobility,  however,  must  lie  exempted. 

Besides  the  worship  of  images,  as  they  are  called, » 
mere  paintings.  Dr.  .Lyell  charges  the  Russians  also  with 
the  worship  of  graven  images,  and  gives  an  account 
of  a  number  of  diem  which  he  has  seen  in  the  em-, 
pire.    It  is  notorious  that  Ana  of  these  .graven  images 
if  placed  in  the  centre  of.  Mosnow,  rnajft  in  the)  Pttf  » 
centre  of  the  JKrem*e,tand  at  the  side  of  the  sjaeat'ee»t 
tbedrsl  of  Afaecew.    It  is  a  gaudy  statue  *of  St.  Nieho-, 
las*  the  tutelary  saint  of  Russia,  made  of  some  com- 
position/ or  cat  out  of  wood,  or  of  some  other  material*  > 
As  this  is  a  novel  and  very  striking  fact,  the  Doctor. 
has  given  a  representation  of  this  celebrated  image,  to 
which  partienlar  adoration  is  pawl  on  the  6th  of  j*m 
nuary,  the  name's-day,  of  Saint  Nicholas. 

The  following  comprehensive  statement  from  Has* 
tell,  gives  a. good  view  of  the  religions  of  the  Russian* 
empire:-— - 
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Proper  Russiaes,  Little  Roarians,  Kosikt, 
Ratteens,  Inlanders,  PermUna,  Zirianea, 
Vogoules,  Tcheremiss,  Voiiaks,  Ostiaks 
of  tbe  Ob,  Trptiar*,  Kistitners,  Georgians, 
Koibals,  Kamstchatdals,  Greeks,  Ar- 
naonts, .  Vallacbians,  Moldavians,  Bulga- 
rians, theiaajority  of  the  Giptlss  sad  Pro- 
zd/us  uf  an  nations. 

2.  Cothotie*  and  Uniud  Greek, 

Poles,. Lithuanians,  French, .Germans;  of 
the  last  a  small  number. 

3.  Lutheran*,  ... 

Lettea,    Coin-landers,    Fins,    Esthonians, 
Swedes,  Danes,  a  laejarity  ef  Genoa**,, 
and  man  y  Poles* 

4  Reformed,  • 

British,  Poles,  a  few  Germans  in  Livo- 
nia. 

5«  A.rmgnMtiUi  —  — •  -  • 

6.  HerrthutitTW^  Oennant,  •-  • 

7.  Menomtei*  Germans  aad  Pales,        - 

8.  Mahomedam,  -    . 

KazaA,  Tauridan,  and  Aatrachaa  Tartars, 
Turalintsii  Bsrabintst,  Kuban,  Astracbin, 
KnnduioTsky,  and  Tauridan  Nogays, 
Komykens,  Basianes,  Truchmenians, 
Kirghis,  Araliaos,  Karakalpaks,  Tehi. 
viotai,  Buchanans,  Mesteherfeks,  Bashiis, 
Cifcasians,  ArtchaseswJiesghi,  Qawanfns, 
Peraiana.  Kisilbaihens*.. 
9.  Jewt9  *~.  -  •  • 

10.  Lamule*,  ... 
Mongotes,  Kalnraks,  Band,  Kurflians.    ' 

11.  Brnhnmu,  Hindoos,       •   *         -  • 
IS.  Sham***,         •      -.  •           m 

TchuTashet,  Mordvas,  Ob  and  Ver- 
chotomsky  Tartars,  Tchulimers,  Katchinu 
si,;Tulibert«,Biriusses,  Abintsi,  Sayannes, 
Beltisi,  Tdeutians,  Yaknti,  Ossetinians, 
Jugusbi,  Tchitehentsi,  Mikthesi,  Kara- 
bulaks,  TtmgusS,  Lamutas,  Samoyedes, 
Soyotes,  Matorens,  Tubintsi,  Kaimashi, 
Karagassi,  Kanaka,  Tchukteht,  Yukna- 
giri,  Juralens,  Axentsi,  Aismsm,  Kotov* 
sens,  Ostiaks,  Aleutians. 

•  # 

As  the  effect  of  the  Bible  Societies  is  ultimately  cod 
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them  by  some ;  hoi  a  sew  seeds  may  fall  into  g^od 
gretsnd,  nod  in  time  may  send  forth  blooming  fruits; 
amtdet  the  wide  extended  field  of  tares.  Religion, 
paves  the  way  for  morality,  refinement,  -and  civilisa- 
tion, and  establishes  a  sure  bask  for  the  arts  aiui 
sciences*  philosophy,  -and  literature;  and  therefor* 
Britons-  must  rejoice  at  the  flattering  seeusnoaiale* 
wath  'which  their  offer*,  in  behalf *of<  Christianity*  were, 
heeled,  aad  ithe  almost  Mneaampled  enaenryomoatjand. 
success  •whinh  the  plan  of  «Bable  Septettes  ha*  bail* 
in  Russia.  Their  affect*  *e*)ybe/altwhea):  the  pte~ 
sent  race  has  passed  away ;  and  theism**  of  their  ^pa- 
tnona  may  he  lisped  hy  .Uaneoenee,  and  prononnoesi 
vM-essjaem  and  rorerence  by  rafter  sjenerations.  1\ 
it  not«ry  provinoe  to  diotote  to  so  enl^ghtaned  bodies, 
of  men,  as  are  at  the  helm,  of  these  **cw*l  affairs;  but 
i^eanmotaraid  wisfaiaWi  that a.a^neral ayatem  of intasw 
dncaary  eahtcabon  masTn  a  chief  object  of  so  neblea  puiw 
suit  as  the  Hlomination  of  the  minds,  and  the  aeration/ 
of  the  sonls  of  our  feDow*mavtala.  The  institution  of 
Bible  Societies  in  Russia,  will  form  a  remarkable  epoch 
in  the  history  of  the  present  reign ;  and  the  uneosa- 
mon  interest  taken,  in  their  prosperity  by  Alexander, 
will  reflect  eternal  lustre  upon  the  memory  of  that  mo* 
narch.  Tbe  degraded  and  mesanchety  yiewe,  wlsicav 
truth  has  forced  me  to  bring  forward  of  the  charae%>r 
of  tbe  Hussien  nation,  «o  far  from  dispiriting  tbs> 
friends  of  Christianity,  and  tof  BsUa  Societies,  will  on)0 
tend  to  excite  their  energy,  and  to  the  sfevica  ef  i*0»» 
schemea  for  making  known  the  great  truths  ef  'Kt 
ligion." 

FiNANcan. 

.  For  a  particular  account  of  the  finances  of  Russia  iri  Fintnees. 
former  times,  we  refer  the  reader  to  Tooke's  **  Fiew  of 
the  Russian  Empire/9  and  his  "  Lift?  of  Catharine  11" 

In  the  year  1816,  the  revenues  of  the  crown  a* 
mounted  to  215  millions  of  roubles,  and  cohsrsted  of, 

1.  Revenues  from  the  crowndomains,  40,000,060  ' 
*    2.  state  monopolies,    56,000,000   ' 

3.  taxes,  108,000,000   ' 

4.  sundries,'      .  4,000,000 

5.  natural  ? 

of  the  subjects,  J 

Vide  works  of  Hassell,  p.  226,  and  of  Crom6,  p.  77 
—80. 

The  expenditure  of  the  crown  in  1764,  was 
14,305,548  roubles;  in  1790,  it  was  85,000,000;  in 
1802,  it  reached  about  70,000,000;  in  1811,  it  a* 
mounted  to  274,000,000;  and  although  we  have  no 
very  certain  data,  it  is  known  that  the  sum  has  annual* 
ly  augmented  since  that  period.  But  we  can  place 
little  faith  in  the  reports  of  the  Russian  government.  ' 

The  expensive  wars  in  which  Russia  has  been  en- 
gaged within  the  last  century,  have  gradually  brought 
her  into  arrears  to  the  amount  of  W0  or  500  millions 
of  roubles,  and  perhaps  to  a  much  greater  extent. 

With  a  revenue  of  215,000,000  roubles,  and  an  ex- 
penditure of  274,000,000,  the  empire  of  the  north  was 
getting  rapidly  into  debt,  and  was  obliged  to  issue 
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Rtunau    paper-money,  from  time  to  time,  to  an  immense  a- 
'  mount    The  value  of  the  paper  rouble  has  gradually 
sunk  from  being  the  representative  of  3s.  6d.»  or  even 
more,  to  be  only  equal  to  9d.  sterling ;  and  for  a  num- 
ber of  years  past  it  has  chiefly  varied  between  9d.  and' 

lid. 

In  the  year  1822,  the  Russian  government,  in  order, 
it  was  said,  to  diminish  the  quantity  of  paper  money 
in  circulation,  and  to  carry  on  plans  for  the  general 
improvement  of  the  country,  contracted  a  large  loan 
with  Messrs.  Rothschild  &  Co.  at  London,  bearing 
interest  at  the  rate  of  7£  *  per  cent.  The  money  ac- 
cordingly was  remitted  to  Russia,  and  the  .supply,  it 
was  expected,  would  have  produced  immediate  advan- 
tages, especially  to  commerce.  But,  if  Dr.  Lyall  be 
correct,  this  was  not  the  case.  In  the  Courier  and  in 
the  Morning  Chronicle,  a  few  months  ago,  this  gentle- 
man stated,  upon  what  he  esteemed  indubitable  autho- 
rity, that  the  castle  of  St.  Peter  and  St  Paul  at  Peters- 
burgh  was  filled  with  uncoined  silver  and  gold,  and 
that  the  massy  ingots  of  the  yellow  metal  sent  from 
England  had  not  "been  coined  into  current  money  in 
Older  to  help  the  exchange.  He  further  says,  that  they 
are  filled  up  as  a  store  of  tangible,  and  everywhere, 
valid  cash,  for  the  days  of  emergency.  His  inference 
from  these  facts  is,  that  Russia  has  some  grand  plan  in 
view  for  the  employment  of  this  idle  money— some  in- 
vasion and  conquest,  which  it  is  calculated  will  repay 
all  the  lost  interest,  and  compensate  all  the  disadvan- 
tages to  the  nation  at  large  which  are  now  sustained 
by  hoarding  up  the  valuable  metals. 
*  Mr.  Soimof  and  Dr.  Fachs  have  lately  made  a  visit 
to  the  Ural  Mountains,  on  purpose  to  examine,  some 
recently  discovered  gold  mines,  the  richest  of  which 
are  said  to  lie  between  Nijni  Tagilskoi  and  Koushet- 
oumekei.  It  was  expected  that  the  whole  of  these 
mines  would  furnish  ISO  poods,  6760  pounds  troy,  the 
first  year,  and  of  course  that  the  quantity  would  be 
augmented  in  succeeding  years.  •  Should  this  be  the 
case,  Russia  may  receive  a  very  seasonable  increase  of 
her  revenue,  and  be  enabled  to  pay  off  her  debts,  or  to 
carry  her  ambitious-plans'  into  execution. 

The  following  public  letter  gives  the  latest  intelli- 
gence on  the  present  subject : 

St.  Pclersburgh,  July  14M,  1824w 

"  On  the  3  J  of  this  month,  the  council  entrusted 
with,  all  affairs  relative  to  public  credit,  had  a  sitting 
in  .which  the  minister  of  finance,  lieutenant-general  .V. 
Cancrin,  presented  a  report  on  the  state  of  finances  in 
the  course  of  last  year.  From  this  report,  which  gives 
a  very  favourable  account  of  the  improvement  of  the 
finances,  it  appears,  that  on  the  1st  of  January,  1824, 
the  whole  of  the  public  debt  amounted  to  20,620  rou- 
bles in  gold,  91,534,318  roubles  in  silver,  260,628,677 
roubles  in  paper,  and  4-7,600,000  florins  of  the  Dutcn 
loan." 
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GOVERNMENT. 

Russia  has  generally  been  an  hereditary  empire,  and 
the  crown  has  devolved  to  either  sex.  The  pretended 
elections  of  some  of  the  sovereigns,  beyond  doubt, 
were  the  result  of  intrigue  and  delusion.  How  can 
"there  be  an  election  where  the  people  are  slaves,  an^l 
have  no  voice,  or  where,  if  they  had  any,  they  would 
be  governed  by  their  masters'  will? 

The  sovereign  must  be  of  the  Gi  eek  religion,  as  weft 
as  his  spouse,  if  he  be  married.  His  person  Is  sacred, 
and  his  powers  unlimited.    On  ascending  the  throne, 


proclamations  announcing  the  event  are  issued  st 
JPetersburgh,  and  the  monarch  afterwards  proceeds  to 
Moscow,  where  the  crowning  takes  place  in  the  Cathe- 
dral of  the  Assumption* 

To  give  a  full  idea  of  his  numerous  titles,  we  shall 
copy  the  commencement  of  every  important  ukiz, 
or  proclamation :— "  By  die  helping  grace  of  God, 
we,  Alexander  I.  imperator  and  samodSrjeU  (emperor 
and  autocrat)  of  all  the  Russia*,  tsar  (king)  of  Mos- 
cow, Kief,  Vladimir,  Novg6rod,  tsar  of  Kazan,  tsar  of 
Astrachan,  tsar  of  Poland,  tsar  of  Siberia,  tsar  of 
I  Kherson,  and  of  the  Tauridan  Chersonnesus,  gpswd&r 
(sovereign)  of  Pskof,  and  vttikn  kniat  (great  duke)  of 
Smolensk,  of  Lithuania,  of  Volchinia,  of  Podolia,  and 
of  Finland,  kniaz  (duke)  of  Esthonia,  Livonia,  Cour- 
land,  Semigallia,  Samogitia,  Bielostock,  Karelia,  Tver, 
Ugoria,  Perm,  Viatka,  Bulgaria,  and  other  countries, 
gosud6r  and  vtlikii  kniaz  (sovereign  and  great  duke) 
of  Novgorod,  of  the  lower  country,  (Nijnii-Novgorod) 
of  Tchernigof,  Riasan,  Polotsk,  Rostof,  Yeroslaf,  Bel©. 
Oaero,  Udoria,  Obdoria,  Kondia,  Vitebsk,  Metisiaf, 
and  of  all  the  northern  region,  povetitel  andgosmdar 
(emperor  and  sovereign)  of  Iveria,  Kartalinia,  Georgia, 
and  Kabarda,  hereditary  gosuddr  (sovereign)  and  ruler 
of  the  Circassian  and  Mountain  (Kaucasian)  prince*, 
successor  of  Norway,  duke  of  Shlesvick-Holstein, 
Storman,  Dithmarsen,  and  Oldenburgh,"  fire.  &c.  &c 

The  Russian  monarch  has  .ever  had  unbounded 
power;  his  will  has  always  been  the  legislative  au- 
thority. Russia,  strange  as  it  may  seem,  has  prospered 
under  despotism,  and  always  suffered  wherever  an  at* 
tempt  has  been  made  to  diminish  or  bound  the  sove- 
reign power.  The  efforts,  however,  have  probably  not 
been  made  with  sufficient  vigour  and  determination  ; 
and  the  nobles  feared  a  power  •  divided  between  the 
throne  and  a  senate,  more  than  the  arbitrary  orders  of 
a  despot  which  overrule  every  court  of  judicature  in 
the  realm.  The  sovereign  can  enact  new  laws  when 
he  pteases,  or  make  alterations  of  those  already  exist- 
ing;  he  can  make  war  or  peace,  raise  taxes,  levy  re- 
cruits, grant  privileges,  confer  titles  and  dignities,  ec- 
clesiastical and  xrivil,  military  and  naval ;  he  can  esta- 
blish or  abolish  monopolies,  impose  new  taxes,  or  abro* 
gate, old  ones ;  he  can  makejpresents  of,  or  sell  domains 
at  pleasure,  or  increase  them  by  purchase,  conquest, 
and  negotiation.  Even  the  sole  legislation  of  ecclesi- 
astical matters  may  be  said  to  centre  in.  him*  He  can 
also  travel  out  of  the  empire,  and  appoint  a  regency 
during  his  absence. 

Under  such  a  power,  a  country  of  slaves  may  bt 
happy,  or  excessively  miserable,  according  to  the  hu- 
mour and  will. of  the  potentate..  There  ia  no  counter- 
poise to  oppression  or  to  violence  but  the  conscience  of 
the  autocrat ;  and  if  he  be  a -merciless  or  foolish  mo- 
narch, his  people's  fate  becomes  most'lamentable.  In 
fact  the  tsar,  or  emperor,  may  be  said  to  be  absolute 
lord  both  of  the  empire  and  of  the  laws  of  his  subject* 
He  commands  the  nobles;  but  if  his  rule  be  severe  be 
may  forfeit  his  life,  as  was  the  case  with  Paul.  The 
property  of  the  nobles  is  also  directly  or  indirectly  at 
the  sovereign's  disposal. 

By  the  common  people  the  emperor  is  truly  regard- 
ed as  the  Lord's  anointed,  and  revered  as  a  aunerna- 
tural  being. 

AGAICGLTUtt. 

A  dissertation  upon  the  agriculture  of  Russia  would 
little  interest  our  readers,  and  would  lead  to  the  dcre- 
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Jopment  of  few  facts  of  great  importance.  Herrmann, 
*  in  treating  of  this  subject,  informs  us  that,  according 
to  all  date,  the  general  extent  of  Russia  is  1,473,88 1,726 
desiatins,  of  which  402,100,552  belong  to  European 
Russia,  and  1,071,781,174  to  Siberia, or  Asiatic  Russia; 
and  that  the  tilled  lands  may  be  reckoned  at  61$  mil- 
lions, the  woods  and  forests  at  1 56,  the  meadows  at  ^|-# 
fliillions  of  desiatins ;  and  thit  there  remain  1784  mil- 
lions  for  the  site  of  buildings,  the  roads,  water,  and 
uncultivated  land. 

The  same  author  treats  at  length  of  the  cultivation 
and  the  products  of  Russia,  and  enters  into  many  mi* 
nute  calculations.— Memoiresde  t'A cad.  Imp.  de  St.  Pe« 
tersb.  vol.  viii.  p.  399- 

The  Free  Economical  Society  of  St  Petersburgh, 
and  the  lately  established  8ociety  of  Agriculture  at 
Moscow,  are  now  actively  employed  in  the  improve- 
ment of  the  Russian  empire,  and  no  doubt  their  effects 
will  be  felt  in  distant  times*  The  society  last  alluded 
to  is  formed  upon  a  very  excellent  plan,  and  combines 
the  theory  and  practice  of  agriculture  together  in  its 
school  kept  on  purpose.— Vide  Appendix  to  Lyall's  work 
so  often  referred  to. 

MANUFACTURES. 

In  vol.  viii*  p.  435  of  the  Mem.  de  VAcad.  Imp.  of  St. 
Petersburgh,  there  is  a  paper  by  Hermann,  entitled  "  A 
Glance  at  the  State  of  Manufactures  iu  Russia,  and  at  the 
Principle  of  her  manufacturing  Legislation,  from  the 
sixteenth  century  till  the  year  1814,"  which  is  in  fact 
an  abridged  history,  of  commerce ;  and  in  the  same  vo- 
lume, p.  454,  there  is  another  dissertation, ."  Views  of 
the  State  of  Manufactures  in  Russia  since  1803  till 
1814,"  that  contains  many  details  and  tables,  which 
well  demonstrate  the  thriving  state  of  the  fabrics  and 
manufactories  of  Russia.  The  author  compares  the 
number  of  cloth  manufactories,  linen  manufactories, 
silk  manufactories,  tanneries,  soap  works,  glass  works, 
paper  manufactories,  cotton  manufactories,  rope  works, 
sugar  works,  fabrics  of  steel  and  iron,  of  copper  and 
buttons,  of  candles,  of  hog's- lard,  tobacco  pipe  manu- 
factories, manufactories  of  porcelain,  &c.  in  1812  and 
1814,  to  show  the  relative  increase  of  their  produce, 
md  the  additional  number  of  hands  employed.  As  is 
e?ident  from  his  statements,  the  number  of  tanneries, 
jf  iron  and  steel  fabrics,  and  of  cotton  manufactories, 
las  especially  augmented ;  and  so  have  also  the  cloth 
nanufactories,  the  soap  works,  the  hog's- lard  and  candle. 
wmkB.  But  it  may  be  geperally  stated,  that  there  is 
10  kind  of  manufacture  which  is  not  increased. 
At  all  these  manufactories  there  were  employed,  in 

812, 

81,l60  peasants  belonging  to  the  crown. 
27,292       do.  do       to  individuals. 

60,641  free  workmen. 

It  is  interesting  to  remark,  says  Herrmann,  that  the 
umber  of  free  workmen  already  surpasses  that  of  the 
easants,  in  an  empire  in  which  they  scarcely  existed.  , 

The  fabrics  natural  to  Russia,  the  tanneries,  the  rope 
orka,  the  linen  manufactories,  the  candle  works,  and 
le  soap  works,  have  a  well  established  reputation.  The 
lass  works,  the  paper  works,  the  iron  fabrics,  the  steel 
Lbrics,  the  copper  fabrics,  as  yet  do  not  equal  fo- . 
nga  establishments ;  but  they  have  made  consider- 
ble  progress  in  improvement.    The  manufactories  of 
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cloth,  of  silk,  and  of  cotton*  have  not  yet  attained  that    ft 
degree  of  perfection  to  be  able  to  compete  with  those 
of  foreign  countries ;  but  of  late  they  have  also  made 
great  advancement 

The  government  seems  peculiarly  anxious  to  render 
Russia  a  manufacturing  nation,  whereas  it  is  by  nature 
an  agricultural  country,  and  ministers  may  be  grossly 
deceived  by  the  results.  It  is  one  great  object  of  the. 
crown,  and  a  favourite  object,  to  have  fine  cloth  made 
in  Russia,  such  as  the  superfine  English ;  but  all  efforts 
at  competition  have  as  yet  entirely  failed. 

From  comparative  tables  also  given  by.  Herrmann, 
of  each  kind  of  fabric  established  in  the  different  go- 
vernments of  the  empire,  it  is  evident  that  although 
petersburgh  and  its  immediate  vicinity,  and  the  go* 
vernraent  of  Moscow,  with  a  number  of  governments 
to  the  east,  south,  and  west,  form  the  chief  manufac- 
turing districts,  yet  that  some  kind  of  manufactories 
are  to  be  found  in  every  part  of  Russia,  and  that  tan* 
neries  and  soap  works  are  numerous  in  Siberia. 

ANIMALS. 

European  Russia  is  not  so  abundant  in  wild  animals  Anirnah. 
of  great  size,  as  ci-devant  Poland  and  the  middle  of 
Asia.  .  The  immense  deserts  of  Siberia  sore  still  poorer 
in  this  respect  than  Russia.  Wild  animals  are  not  vi- 
gorous, and  do  not  multiply  except  in  the  neighbour- 
hood of  mountains,  and  in  temperate  climates ;  and 
Russia  only  possesses  three  considerable  elevations,  the  . 
Ural  Mountains,  the  Caucasian  Mountains,  and  the 
chain  of  mountains,  wiiich  riae.  toward- the  middle  of 
Asia.  It  is.  here  that  the  inhabitants  of  the  woods  and 
of  the  deserts  are  of  great  sise,  and  are  numerous 
The  vast  plains  of  Russia  and  of  Siberia,  on  the  con- 
trary, only  possess  small  animals  of  the  race  of  dogs 
and  mice ;  and  the  northern  countries  have  scarcely 
any  wild  quadruped  distinguished  by  its  sise,  except 
the  sea-bear,  which  is  peculiar  to  the  Arctic  zone,  and 
which  belongs  as  much  to  the  sea  as  to  the  land,  and  the 
rein-deer,  which  spread  by  the  mountains  even  to  the. 
middle  of  Asia,  which  appears  to  be  their  true  region, 
as  also  that  of  horses,  wild  asses,  and  antelopes. ,  The  < 
north  is  the  country  of  dogs  and  of  mice ;  the  south 
possesses  lions,  tigers,  leopards,  and  elephants. 

The  most  interesting  wild  animals  in  Russia  are  those 
whose  furs  are  articles  of  commerce.  Their  number 
amounts  to  26  species,  the  principal  of  which  are  the 
sable,  the  sea-otter,  the  marten,  the  fox,  the  grey  squir- 
rel, the  bear,  the  wolf,  the  wild  rein- deer,  && — Vide 
Memoires  de  CAcad.  Imp*  de  Si.  Peltrsbourg,  vol.  v.  p. 

IMPERIAL  ARMS. 

The  imperial  arms  consist  of  a  black,  two-beaded,  Imptria 
three«crowned  eagle  with  spread  wings,  holding  a  gold-  Mxm%- 
en  sceptre  in  the  right  claw,  and  in  the  left  a  golden 
imperial  globe.  On  its  breast  are  George  and  the 
Dragon,  or  the  arms  of  Moscow ;  on  the  right  wing 
are  the  arms  of  Kief, .  Novgorod,  and  Astrakhan ;  and 
-on  the  left  those  of  Vladimir,  Kazan,  and  Siberia,  and 
around  the  shield  of  the  imperial  eagle  is  the  cordon  of 
St.  Andrew. 

In  the.  great  imperial  seal,  besides  the  above,  are  ' 
placed,  in  a  circle,  the  arms  of  all  the  other  govern* 
meats  and  provinces  of  die  empire. 

ORDERS. 

Russia  possesses  six  orders,  vis.  1st,  The  order  of  St  Oitas. 
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Hassle.    Andrew;  fid,  St.  Catharine;  Sd,  St.  Alexander  Neve* 
U^i»  /—J  feii .  4th,  St  George ;  5th,  Vladimir  ;  and  6th,  St.  Ann. 

CLAS8E8  OF  THE  POPULATION. 

CteMes  of  The  population  of  Russia  is  properly  divided  into  four 
population.  gTeat  dasses,  the  nobles,  the  clergy,  the  burghers,  and 
the  peasants,  each  of  which  has  its  peculiar  rights. 
The  nobles  are  divided  into  classes,  which  are  of  greater 
importance  in  the  estimation  of  the  public  than  the  ti- 
tles of  princes,  counts,  or  barons,  &c.  The  clergy  are 
divided  into  the  regular  and  the  parochial :  the  first  of 
whom  are  all  monks,  and  the  second  form  the  parish 
priests.  The  merchants  are  divided  into  three  guilds, 
and  with  the  mestchanins,  or  simple  burghers,  compose 
the  third  class  of  the  Russian  subjects.  The  peasants, 
who  form  the  bulk  of  the  nation,  are  nearly  all  slaves, 
glebes  adslricti,  and  belong  either  to  the  crown,  or  to  in- 
dividuals. Within  the  last  few  years  the  emperor  Alex- 
ander has  endeavoured  to  better  their  condition,  by 
allowing  their  masters  to  emancipate  Jhera,  if  they 
choose ;  but  the  offer  has  scarcely  been  embraced,  nor 
is  it  likely  to  be  of  much  use. 

Of  all  the  classes  of  the  Russian  population  we  have 

Eken  in  another  part  of  this  article ;  and  therefore 
11  conclude  by  remarking,  that  those  peasants  who 
have  obtained  or  bought  their  liberty,  and  the  odnovor tot, 
or  possessors  of  one  house,  are,  comparatively  speaking, 
but  few  in  number ;  and  that  the  Little  Russians,  the 
Kozika,  the  Georgians,  the  Bashkirs,  the  Kalmuks, 
and  other  wandering  and  Asiatic  tribes,  have  a  pecu- 
liar constitution,  and  enjoy  particular  immunities  and 
privileges;  as  do  also  the  many  colonists,. especially 
Germans,  who  are  scattered  throughout  every  part  of 
the  empire* 

Respecting  the  Russian  empire,  the  following  works 
may  be  consulted  with  great  advantage  : 

Author.  GSographitcheskoi  Slovdr  Rossiiskaho    Gosudarstva; 

hies,  or  a  Geographical  Dictionary  of  the  Russian  Empire,  in 

7  vole.  4to.  Moscow,  1801-1809,  by  Stchekatof. 


S  I  A. 

.  Didumnarre  Geovraphique  Histafiqus  de  P Empire  it  lm 
Bwsie,  by  Vsevolojskii.  — 

Storch's  Gemalde  des  Russichen  Reich*. 

Crom&'s  Allgemeine  Uebersicht  der  StamJshrafie. 

Hansel's  Stoats  und  Address- Handbuch  derEuropeis* 

cher  Slaaten. 

Istoria  Rossiishaho  Gosuddrstva  j  or  the  History  of 
the  Russian  Empire,  by  the  distinguished  Karamzm. 

Becker ches  Historiques  sur  rOrigine  dcs  SarmaUs, 
dee  Escltivons,  et  des  Esclaves.  By  Stanislaus  Sestra*. 
vita  de  Bohujz. 

Hisioire  de  Russie,  by  Leveeque. 

Hisioire  de  la  Nouvelle  Russia,  by  the  Marquis  ds     j 
Castelnau. 

Hisioire  Mililaire  de  la  Campagne  de  Russie  en  1811     ' 
by  Colonel  Bouturlin.  a 

Napoleon' 9  Expedition  to  Russia,bj  Count  de  Segvr. 

Memoirs  of' the  Imperial  Academy  of  Sciences  at  Pc 
tersburgh. 

Pallas's,  Gmelin's,  and  Klaproth's  Travels  in  varum 
Parts  of  Russia. 

Tooke'a  View  of  the  Russian  Empire* 

Tooke's  Life  of  Catharine  the  Second. 

Tooke'a  History  of  Russia. 

Coxe's  Travels  in  Poland,  Russia*  &fc. 

Clarke's  Travels  in  Russia. 

James's  Journal  of  a  Tour  in  Germany,  Sweden*  /fa- 
sia%  and  Poland, 

Mrs.  Holdemess*s  New  Russia. 

Lyall's  Character  of  the  Russians,,  and' a  detailed  Hit* 
lory  of  Moscow. 

Lyall's  Account  of  the  Organization^  Administratis*, 
and  present  State  of  the  Military  Colonies  in  Russia* 

Lyall's  Travel*  in  Russia,  the  Krimea,  the  Caucasus, 
and  Georgia. 

Cochrane's  Narrative  of  a  Pedestrian  Journey  through 
Russia  and  Siberian  Tartary. 

Holman's  Travels  through  Russia,  Siberia,  Poland, 
Austria,  <£c.* 
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HUST.  See  Agriculture,  Vol.  I.  p.  292. 
.  RUTA  Baoa.  See  Agriculture,  Vol.  I.  p.  80S. 
RUTHERGLEN,  or  Ruglen,  a  royal  burgh  and 
market-town  of  Scotland,  in  the  county  of  Lanark,  has 
an  elevated  situation  on  the  south  bank  of  the  river 
Clyde,  about  2£  miles  south-east  from  Glasgow.  The 
town  consists  of  one  principal  street,  about  fths  of  a 
mile  long,  and  100  feet  broad  ;  and  of  a  lane  called  the 
Back  Row,-  lying  parallel  to  it,  and  running  from  east 
to  west.  The  old  church  was  taken  down  in  1774, 
and  a  new  one  built  in  its  place.  The  eastle  of  Ru- 
therglen  was  burned  by  order  of  the  regent,  after  the 
battle  of  Langside.  Many  of  its  sculptured  stones  may 
be  seen  built  into  the  walls  adjoining  the  town.  The 
principal  manufacture  here,  is  that  of  weaving  muslins 
for  the  Glasgow  manufactories.  There  are  here  six 
annual  fairs  for  their  show  of  horses  of  the  Lanarkshire 
breed,  which  are  deemed  the  best  draught  horses  in 
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lis  burgh  joins  with  Glasgow,  Renfrew,   H 
>n,  in  sending  a  member  to  parliament  ^ 


Scotland.     This 

and  Dumbarton; 

Population  1630.     See  Den  holm's  History  of  Glasgow,  " 

and  the  Beauties  of  Scotland,  vol.  iii.  ^ 

RUTILE.     See  Mineralogy  Index. 

RUTLANDSHIRE,  one  of  the  interior  counties  of  s-^ 
England,  is  bounded  on  the  north,  north-west,  west,  ssH 
and  south-west,  by  Leicestershire ;  on  the  south  and 
south-east  by  Northamptonshire ;  and  on  the  eset  arid 
north-east  by  Lincolnshire.  It  is  nearly  of  a  circular 
figure,  and  is  the  smallest  county  in  England.  Its  i*» 
perficial  contents,  according  to  the  trigonometrical  sav- 
vey, amount  to  149  square  miles,  or  about  05,560  «crei. 
It  is  divided  into  five  hundreds,  which  contain  forty* 
nine  parishes,  and  two  market  towns,  Oakham  and  Up-  > 
pingharn,  the  former  of  which  is  the  county  town.  K 
returns  only  two  members  to  parliament,  there  being 
no  boroughs  in  the  county. 


*  The  two  last  travellers  are  very  singular.    The  one  performal  i  great  part  of  his  jo.irney  on  foot;  the  other  is  totaiit  u"A 
and,  after  reaching  Irkutsk,  was  sent  out  of  ltussia. 
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The  general  affect  of  the  county  it  extremely  beau- 
tiful, being  diversified  by  small  and  gently  rising  hills, 
'  which  are  intersected  by  woody  vallies  about  half  a 
mile  in  width,  so  that  in  travelling  fresh  prospects  con- 
tinually open  on  the  view.  In  the  centre  of  the  coun- 
ty is  the  pleasant  and  fertile  vale  of  Catmose,  which, 
if  we  may  trust  a  conjecture  of  Camden's,  derives  its 
name  from  coti  macs,  which  signify  in  British  a  woody 
plain.  To  the  north  of  this  vale  the  ground  rises ;  and 
on  leaving  Oakham,  and  ascending  Burleigh  hill,  there 
»  an  extensive  level  which  stretches  over  all  the  north- 
ern district,  and  forma  a  kind  of  table  land,  looking 
down  on  the  fertile  plains  of  the  surrounding  counties ; 
the  eastern  part  of  the  shire  is  more  diversified  j  the 
southern  district  consists  of  one  extensive  open  valley, 
stretching  into  Northamptonshire ;  and  the  western 
parts  are  well  wooded,  and  gradually  sink  into  the 
plsins  of  Leicester; . 

This  county  u  considered  as  being  well  watered  for 
agricultural  purposes,  chiefly  by  springs  and  ponds. 
The  only  rivers  of  any  note  are  the  Guash  or  Wash, 
and  Welland.  The  former  rises  in  Leicestershire,  en- 
ters Rutland  at  Greatham,  and  flowing  in  an  easterly 
direction  through  the  centre  of  the  county,  divides  it 
into  two  equal  parts,  and,  after  a  course  of  eighteen  or 
twenty  mile*,  falls  into  the  Wellsnd  a  little  below 
Stamford.  The  Welland  also  has  its  source  in  Leices- 
tershire, and  first  touches  upon  Rutland  near  Caldeoot, 
whence  it  flows  with  a  winding  course  towards  the 
north-east,  forming  for  a  considerable  distance  the 
boundary  between  Rutland  and  Northampton,  after 
which  it  passes  Stamford,  where  it  becomes,  navigable, 
crosses  the  fens  of  Lincoln,  and  falls  into  the  Wash. 

The  internal  communication  has  been  considerably 
facilitated  by  the  Oakham  canal,  which  was  commen- 
ced in  1793,  and  completed  in  1803.  It  begins  in 
the  vicinity  of  Melton  Mowbray  in  Leicestershire,  en- 
ters Rutland  near  Teigh,  and  proceeds  in  a  south- 
easterly direction,  passing  by  Market  Overton,  Bar- 
row, Catmose,  and  Burley,  until  it  approaches  Oak- 
ham,  the  centre  of  the  county,  on  the  north  side,  where 
it  terminates. 

The  climate  of  Rutlandshire  does  not  differ  material- 
ly from  the  other  inland  counties ;  it  is  considered  as 
mild,  pleasant,  and  extremely  healthy.  According  to 
s  very  accurate  journal  kept  by  Mr.  Barker,  the  annual 
average  Quantity  of  rain  for  eight  successive  years  was 
24.6l  inches.  Chalybeate  springs  abound  throughout 
the  county,  some  of  which  are  very  strongly  impreg- 
nated. There  is  a  considerable  variety  of  soils,  not 
only  in  different  parts  of  the  county,  but  often  on  the 
•«me  farm.  According  to  Mr.  Parkinson,  their  in  general 
contiatof  red  land,  good  clay,  poor  day,  hsael  earth, 
white  stony  land,  black  clay,  and  gravelly  clay.  The 
cast  and  south-east  districts  are  of  a  shallow  staple  upon 
limestone  reck,  with  a  small  mixture  of  cold  woodland, 
and  clay  soil ;  the  other  parts  consist  of  a  strong  red- 
diih  loam,  except  the  vale  of  Catmose,  which  is  com- 
posed of  good  clay,  red  loam,  and  a  mixture  of  «lay 
and  red  loam.  The  substratum  ot  the  whole  county,  at 
different  depths,  is  a  strong  blue  clay. 

Owing  to  this  diversity  of  soil,  different  systems  of 
agriculture  are  necessary,  besides  the  inclosed  arable 
lands  are  under  a  different  mode  of  husbandry  from 
those  which  are  uninclosed.  The  former,  which  most- 
ly consist  of  the  light  soils  of  limestone  bases  and  red 
tam,  are  under  the  Norfolk  system  of  four  years' 
fetation,  and  without  feeding  off,  except  in  the  turnip 
oops;  it  is  usual  to  take  two  crops  of  spring  corn 


after  breaking-  np  the  clover,  then  turnips,  next  barley  Hoiland- 
with  rye-grass  and  clover;  then  three  or  four  years  "*** 
sheep  feeding,  when  it  is  broken  up  again  for  spring  V*""Y**-'' 
corn.  The  uninclosed  arable  lands  are  still  under  the 
old  course  of  two  crops  and  a  fallow.  In  the  follow- 
ing  seasons  the  dead  fallows  are  sowed  with  wheat, 
and  some  of  the  light  soils  with  barley ;  the  second 
crops  generally  consist  of  pease,  or  of  a  mixture  of 
beans  and  pease.  The  size  of  farms  varies  consider- 
ably in  this  county,  but  in  general  they  are  very  small ; 
a  farm  of  L.300  or  L.400  a-year  being  esteemed  very 
large.  The  average  rent  of  lands,  when  Mr.  Parkin- 
son made  his  survey,  was  a  guinea  per  acre*  but  it  has 
since  increased  considerably.  Nearly  all  the  land  is 
let  from  year  to  year ;  a  very  small  number  of  farms 
being  let  on  leases  of  14  or  21  years.  There  is  no 
breed  of  cattle  peculiar  to  this  county  ;  but  consider- 
able numbers  are  brought  from  other  counties,  snd 
after  one  summer's  grazing,  are  sent  to  the  London 
market.  The  whole  number  of  sheep  and  lambs  in 
1807  was  81,146,  consisting  of  old  and  new  Leicesters, 
a  few  Linculns,  and  some  South  Downs. 

There  are  no  manufactures  of  any  consequence  in  Mantua*, 
this  county,  which  is  ascribed  to  the  want  of  water,  tares, 
and  scarcity  of  fuel.    '  . 

The  minerals  of  this  county  are  so  trifling  that  they  Minerals, 
scarcely  require  to  be  noticed ;  at  Kelton  excellent 
stone  is  procured  for  building ;  and  in  many  places 
there  is  stone  for  lime  of  a  soft  and  hard  species  ;  these 
stones  are  deserving  the  attention  of  the  naturalist,  as 
they  contain  a  great  number  of  marine  substances,  and 
are  of  various  degrees  of  tenacity  from  indurated  clay 
to  the  consistence  of.  stone.  The  presence  of  iron  is 
indicated  by  the  chalybeate  springs,  and  by  the  red 
ochrey  colour  of  the  soil  in  several  places.  This  pro- 
perty of  the  soil  has  been  greatly  exaggerated ;  an  old 
writer  states,  that  it  is  so  red  that  it  stains  the  wool  of 
the  sheep  that  feed  on  it  of  a  red  colour. 

The  early  history  of  Rutlandshire  can  scarcely  be  History, 
separated  from  that  of  the  neighbouring  districts.  It 
originally  formed  part  of  the  territories  of  the  Coritani, 
and  after  the  subjugation  of  the  kingdom  by  the  Ro- 
mans, it  was  included  in  their  province  of  Flavia  Cae- 
sariensis.  During  the  Saxon  heptarchy,  it  formed  part 
of  the  kingdom  of  Mercia,  and  after  the  union  of  the 
different  nations  under  one  monarch,  it  seems  to  have 
belonged  to  the  crown,  being  bequeathed  by  Edward 
the  Confessor  to  his  queen  Edith,  and  after  her  death, 
to  Westminster  Abbey.  After  the  Norman  invasion 
Rutland  was  granted  by  William  the  Conqueror  to 
his  niece  Judith,  and  several  others  of  his  nearest  re- 
lations. At  that  period  it  does  not  seem  to  have  been 
of  the  same  extent  as  at  present,  part  of  it  being  in 
Nottinghamshire,  as  appears  from  its  entry  in  Domes- 
day book. 

The  population  of  Rutland  has  remained  for  a  long  Population, 
time  nearly  stationary.  According  to  the  various  par- 
liamentary returns,  the  number  ofinhabitants  in  1801 
amounted  to  1 6,856 ;  the  number  of  houses  were  3274, 
which  were  occupied  by  8563  families;  in  1811,  the 
population  was  16,580 ;  and  in  1821,  it  had  increased 
to  1 8,467,  of  whom  9228  were  males,  and  9264  fe- 
males; the  number  of  houses  inhabited  were  8589,  - 
and  the  families  3936.  The  poor's  rates  are  com- 
paratively low,  a  circumstance  which  is  ascribed  to 
many  of  the  cottagers  being  allowed  as  much  land  as 
keeps  one  or  two  cow*  There  are  several  friendly 
societies,  and  one  entitled  the  Society  for  Promoting 
Industry  which  has  been  extremely  beneficial  to  the 
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'poorer  chwsea.    The  gfeirterpart  of  the  parishes  are  -wits  of  ft  mayor,  bailiff,  jurats,  and  freemen,   This 

exonerated  from  tithes,  ertfier  by  modus  t»  being  free,  burgh  sends  two  members  to  parliament,  who  an 

See  the  Beauties  of  England  and  Wales.  elected  by  about  100  voters.    Houses  476.    Popuk. 

RtJfYTER,  Michael  Adrian   de,    ft  celebrated  tion*681. 

Dutch  admiral,  was  born  in  1607,  and  died  in  1676.  RYEGATE,  Reygate,  or  Reigate,  aburghtnd 

See  Britain,  Vol.  IV.  p.  600;  and  Netherlands,  market-town  of  England,  in  the  county  of  Surrey,  is 


Vol.  XV.  p.  337 

RYAN  Loch.    See  Wigtonshirb. 

RYE.  See  Agriculture,  Vol.  I.  p.  298 ;  and 
France,  VoL  IX.  p.  700. 

RYE  Grass.    See  Agriculture,  Vol.  I.  p.  320, 

333. 

RYE,  a  market  and  borough  town  of  England,  in 
the  county  of  Sussex,  and  one  of  the  cinque  port  towns. 
It  is  situated  on  an  eminence  in  the  British  Channel, 
at  the  mouth  of  the  river  Rother,  and  consists  princi- 


agreeably  situated  in  the  fertile  valley  of  Hoinudtle, 
at  the  foot  of  a  ridge  of  chalk  beds.  The  town  cod* 
sists  of  two  streets,  which  are  in  general  well  built, 
and  contain  many  handsome  houses  and  good  inm. 
The  High  Street  runs  nearly  east  and  west,  and  BeD 
Street  north  and  south.  The  church,  which  is  tt  the 
west  end  of  the  town,  is  built  of  square  masses  of  chalk. 
It  has  two  aisles,  and  an  embattled  tower  of  hewn 
stone,  containing  eight  bells,  and  contains  several  hind- 
some  and  expensive  monuments.    The  market,  built 


pally  of  an  irregular  street,  the  houses  of  which  are  of    in  1708,  is  a  small  brick  building,  with  piazzas  below 
brick,  and  ate  in  general  well  built,  though  old  fa*     '"*     nrn"-  u1~~ *'  L  *:  *~  ""*        '  "-•-J-1 

shioned.  The  church,  dedicated  to  St  Mary,  is  of 
stone,  and  is  one  of  the  largest  parochial  churches  nn 
the  kingdom.  There  are  also  here  meeting-houses  for 
Methodists,  Quakers,  and  other  dissenters.  The  town- 
hall  stands  in  the  centre  of  the  principal  street,  and 
has  the  market-house  in  the  lower  story.  The  trade 
of  this  place  consists  in  hops,  wool,  timber,  fish,  can- 
non, and  various  articles  in  cast  iron  from  the  iron 
works  of  Bakeley  and  Breed.  The  mackerel  and  her- 
rings caught  here  are  reckoned  the  best  of  the  kind. 
Many  attempts  have  been  made  to  improve  the  har- 
bour, which  lies  to  the  $outh*east  of  the  town,  but  it 
is  still  accessible  only  for  small  vessels,  although  hopes 
are' entertained  of  deepening  it  Some  sloops  belong- 
ing to  this  port,  are  constantly  occupied  in  carrying 
chalk  from  the  din*  of  East  Bourne,  for  being  burn- 
ed into  Kroe.  There  is  here  ft  free  grammar  school 
and  a  charity  school    The  corporation  of  Rye  con- 


it  The  block-house  contiguous  to  it,  was  intended 
as  a  prison  for  felons. 

The  castle  of  Ryegate  stood  on  the  west  side  of  the 
town,  and  some  parts  of  its  outer  wall  existed  shoot 
thirty  or  forty  years  ago.  There  is  still  to  be  seen, 
however,  a  passage  235  feet  long,  which  leads  into  i 
vaulted  room  123  feet  long,  thirteen  wide,  and  eleven 
high,  excavated  out  of  the  solid  rock.  It  was  proba- 
bly used  by  the  insurgent  barons  as  a  store-house  and 
a  prison.  About  sixty  years  ago,  about  twenty  mills 
were  employed  in  grinding  oatmeal,  but  only  one  small 
one  is  now  m  use.  The  inhabitants  derive  consider- 
able  emolument  from  the  visitors  of  Brighton,  and  other 
bathing  quarters.  The  burgh  sends  two  members  to 
parliament     Population  2410. 

RYOTS.    See  India,  Vol.  XIT.  p.  88,  col.  2. 

RYSWICK,  peace  of.  See  Britain,  VoL  17.  p. 
615  ;  and  France,  Vol.  IX.  p.  608. 

RYEHOUSE  Plot.  See  Britain,  Vol.  IV.  pott 


£25 


i  OAARBRUCK,  or  Sabrbbrucje,  a  town  of  Prussia,  aisles.    It  ii  chiefly  of  the  age  of  Henry  VII.  and  VIII.       Sags 

in  the  province  of  the  Lower  Rhine.     It  is  situated  on  and  is  considered  by  Walpole  as  one  of  the  highest  and  Alain  Bent 

the  river  Sarre,  which  separates  it  from  a  small  town  most  beautiful  parish  churches  in  England.     It  was        Lb 

'  called  St.  John.    It  has  a  Lutheran  church  and  a  gym-  repaired  in  1791,  at  the  expense  of  £8000.     At  the  ,.    .J  . 

J  naaiuih.    Some  manufacture  9  of  iron  and  steel  articles  bottom  of  the  tongue  of  land  stands  the  ruins  of  a  cas-  ■  _ 

are  carried  on  here ;   but  the  principal  employment  tie,  which,  from  the  fragments  that  remain,  seems  to   . 

of  the  inhabitants  is  derived  from  the  trade  on  the  have  been  a  place  of  great  strength.     There  are  in 

river,  which  is   here   navigable.      Population   about  the  place  meeting-houses  for  the  Independents,  Bap- 

3700.  "  tists,  and  Quakers.   The  charitable  establishments  are, 

SAAVEDRA  Michall  dk  CtitVANTRg.     SeeCER-  an  excellent  free  school,  an  alms-house,  and  clothing 

vantbs.  Vol.  V.  p.  672.  for  twelve  poor  men,  left  by  the  late  Lord  Howard! 

SABA,  one  of  the  Caribbee  Islands  in  the  West  In-  There  was  formerly  in  the  town  a  rich  and  extensive 

dies,  belonging  to  the  Dutch.     It  is  about  twelve  miles  priory;  and  on  the  green  behind  the  castle,  there  is- 

in  circumference.     It  produces  subsistence  for  the  in-  a  singular  work  called  the  Mazz,  which  is  a  number 

habitants,  and  also  the  materials  for  several  manufac-  of  concentric  circles  with  four  outworks,  all  cut  in  the 

turei;  but  for  the  want  of  a  harbour  its  commerce  is  chalk.     It  is  supposed  to  have  been  a  place  of  exercise 

very  inconsiderable.     The  only   access  to  it  is  by  a  for  the  British  soldiery.     The  manufactures  of  Saffron 

road  cut  in   the  rock,  which  admits  one  person  at  a  Walden,  are  bolting  cloths,  checks,  fustians,  fine  yarn, 

time;  and,  as  this  road  is  covered  with  stones,  the  in-  and  sacks,  and  a  considerable  trade  is  carried  on  in 

habitants  are  able  to  repel  any  hostile  attack.     Indigo  malting.     Papulation. 3403. 

and  cotton  are  raised  in  small  quantities;  but  the  prin.         SAGE,  Alain  Rbnk  Lb,  a  celebrated  French  writer, 

cipsl  manufacture  is  shoes.     Great  quantities'  of  fish,  was  born  at  Ruys,  in  BrUanny,  in  1677.     At  an  early 

particularly   bonetos,  are  caught  on  the  coast.     West  period  of  life  he  went  to  Paris  as  a  professional  author. 

Long.  63°  I  V,  North  Lst,  17°  40'.     See  Ray  rial's  Hit-  where  he  soon  obtained  notice  by  a  version  of  the 

tort  of  the  West  Indies,  vol.  iv,  Greek  letters  of  Arisuenes.     Having  studied  the  lan- 

SABIANISM,  or  Sabasmsh,  or  Sabaism,  is  the  guageand  manners  of  Spain,  he  directed  his  attention 

doctrine  of  the  Sabeeans,  or  Sabians,  a  sect  of  idolaters  to  the  composition  of  novels,  the  scenes  of  which  were 

more  ancient  than  Moses.     The  Sabians  believe  in  the  laid  in  that  country.     These  works  were,  1.  Aotnturet 

existence  of  one  God.  They  pay  adoration  to  the  stars,  M.  Gil  Bias  dr.  Santiilane,  4   vols.  1 2 mo.    which  u 

or  to  the  angels  or  intelligences  who  are  supposed  to  esteemed  his  chef-d'oeuvre.     2.   he  DiaBle  Boiteux,  3 

reside  in  tbem,  and   govern  the  world  under  God.  vols.  l2mo. ;  and  4.  Estawanitlt,  on  te  Garewi  de  bonne 

They  believe  that  the  wicked  will  be  punished  for  Humeur,  2  vols. 

9000  sgea,  and  afterward  received  into  favour.     They         Le  Sage  was  the  author  also  of  two  dramas,  namely 

consider  the  pyramids  of  Egypt  as  the  sepulchres  of  Crispin  rival  de  ton  Maitre,  and  1'urcaret,  which  have 

Seth,  and  of  Enoch  and  Sabi  his  two  sons,  whom  they  been  considered  as  exhibiting  great  dramatic  talents, 

regard  aa  the  first  propagators  of  their  religion.     A  Le  Sage  died  at  Paris  in  1747.  in  the  70th  year  of  his 

more  full  account  of  this  sect  will  be  found  in  Sale's  age. 

Preliminary  Discourse  to  the  Koran,  p.  1£>,     See  also        SAGHAL1EN,  Sooaliek,  Oku  Jesso,  or  Upfbb, 

Hyde's  Ret.  Vet.  Periarum.  Jebso,  called  by  the  natives  Tchoka,  is  an  island  about 

SABI,  or  Xavier,  a  town  of  central  Africa,  in  the  4°  to  the  north  of  Jesso,  about  450  miles  long  and  80 

kingdom  of  Wbiddah.     It  ia  situated  about  a  mile  broad.     It  is  separated  from  Tartary,  in  Lat  52°,  by  - 

from  the  sea,  on  the  river  Euphrates,  in  a  very  fertile  the  strait  of  Saghalien,  which,  though  probably  now 

country.     It  is  large  and  populous.     See  Modem  Uni~  navigable,  is  gradually  filling  up  from  the  accumuk- 

versol  History,  vol.  xiii.  tion  of  sand  by  the  river  Saghalien,  or  Amur,  which 

SABINES.     See  Rohan  Empire,  in  this  volume,  has  a  course  of  1500  miles.     The  island  is  mountain-. 

p.  384.  ous  in  the  centre.    The  east  coast  contains  wooded 

SABLE.     See  Mazoiooy,  Vol.  XIII.  p.  417-  valliesand  hills,  behind  which 

SAFFRON.    See  France,  Vol.  IX.  p.  704.  tains.    To  the  south  of  the.  { 

SAFFRON,  Walden,  a  market-town  of  England,  consists  of  hills  of  sand.     The 

in  the  county  of  Essex,  which  derives  its  name  from  gelation,  and  is  covered  with, 

the  great  quantity  of  saffron  cultivated  in  its  vicinity,  low,  and  birch.     The  sea  am 

It  is  a  large  and  straggling  place,  situated  near  a  branch  fish,  particularly  salmon  of  U 

of  the  Cain,  on  a  narrow  tongue  of  land,  stretching  out  count  of  the  Anioa,  who  in  hat 

like  a  promontory,  encompassed  with  a  semicircular  western  coasts,  has  already  b 

valley,  and  surrounded  by  verdant  bills.    The  church,  tide  Jebso,  Vol.  XI.  p.  734. 

which  has  a  very  elevated  situation  on  the  top  of  an         SAGHALEN  River,  or  Amur,    See  Physical  - 
eminence,  is  a  lofty  and  spacious  pile  of  English  ar-     Geography.  Vol.  XVI.  p.  "522. 
chitecture,  consisting  of  ft  nave,  chancel,  and  side-        SAGITTARIUS.  See  Awronomy,  Vol.  II.  p.  770. 
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SAGO  ii  a  nutritive  substance  used  in  diet,  and  ob* 
Uined  from  a  kind  of  palm  tree,  called  Landau,  the 
Cycas  circinalti  of  Linnaeus,  which  grows  spontane- 
ously in  the  Moluccas.  It  grows  also  in  Japan,  and 
among  dry  and  rocky  mountains  in  Malabar.  It  is  an 
universal  article  of  food  among  the  inhabitants  of  the 
eastern  islands. 

Sago  is  procured  in  the  form  of  a  gummy  kind  of 
meal,  which  lies  between  the  filaments  or  fibres  of  the 
tree  within  the  bark.  The  pure  sago  is  obtained  by 
mixing  the  whole  sap  with  water,  the  filaments  float- 
ing, and  the  sago  falling  to  the.  bottom. 

SAHARA.    See  Africa. 

SAHLITE.    See  Mineralogy  Index. 

SAID  A,  or  Seida,  a  sea-port  town  of  Syria,  built  on 
the  site  of  the  ancient  Sidon.  It  stands  on  the  north 
side  of  a  hill,  stretching  along  the  sea  600  yards,  and 
having  a  breadth  of  150.  It  is  ill-built,  dirty,  and  filled 
with  ruinous  buildings.  The  castle  is  built  in  the  sea, 
and  is  joined  to  the  mainland  by  arches.  To  the  west 
of  this  castle  is  a  shoal  fifteen  feet  high  above  the  sea, 
and  about  200  yards  long ;  and  between  that  and  the 
castle  is  the  road  for  vessels.  On  the  opposite  side  of 
the  town  is  a  modern  fort,  consisting  of  a  large  tower. 
The  town  is  surrounded  with  orchards  and  gardens, 
containing  mulberry  and  lemon  trees.  On  the  south- 
ern extremity  of  the  city  there  is  to  be  seen  close  to  the 
sea  a  large  tesselated  pavement  of  variegated  marble, 
about  ten  feet  of  which  is  perfect,  representing  a  horse, 
soldiers,  &c.  Many  ancient  granite  columns  are  built 
into  the  wall,  and  some  stand  as  posts  to  the  bridge 
leading  to  the  fort.  There  is  a  small  square  building, 
containing  tombs  of  the  emirs  and  the  druses.  Saida 
is  the  emporium  of  the  trade  of  Damascus  and  the 
neighbouring  country.  Corn,  silks,  raw  and  spun 
cottons,  the  last  of  which  constitute  the  principal  em- 
ployment of  the  inhabitants,  are  the  chief  exports.  Po- 
pulation about  $000.  East  Long.  35°  1 4',  North  Lat. 
43°  25'.  See  Volney's  Travel*  in  Syria;  and  Browne's 
Travels. 

SAILING.    See  Navigation. 
:  SAINTFOIN.    See  Agriculture,  VoL  I.  p.  814. 
arid  France,  Vol.  IX.  p.  70*. 

.SAL-AMMONIAC.  See  Chemistry  and  Mate- 
ria Mbdica. 

SALAMANCA,  a  crty  of  Spain,  in  the  province  of 
Leon,  is  situated  in  the  form  of  an  amphitheatre  on 
the  declivities  of  three  hills,  and  on  the  banks  of  the 
Tormes,  which  washes  its  walls,  and  flows  through  its 
beautiful  planes.  This  river  is  crossed  by  a  stone 
bridge  of  27  arches,  and  ,500  feet  long,  supposed  to  be 
Roman.  The  city  is  defended  by  a  wall  with  thir- 
teen gates,  and  has  several  squares,  fountains,  and  hand- 
some edifices.  The  principal  square,  which  is  large, 
has  piazzas  all  round  it,  the  houses  in  it  being  uniform, 
and  three  stories  high,  with  balconies  in  front  conti- 
nued all  round.  The  architecture  of  this  square  is  mo- 
dern and  elegant,  and  it  is  reckoned  among  the  finest 
in  Spain.  It  is  encircled  with  a  parterre  of  twenty 
arcades.  The  town-house  occupies  one  side  of  the 
square,  and  several  streets  run  from  the  other  sides. 
Salamanca  has  twenty-seven  parish  churches  and  fif- 
teen chapels,  the  university,  twenty  convents  of  monks, 
several  of  nuns,  and  several  hospitals,  &c. 

Of  all  the  edifices  in  the  city  the  cathedral  is  the 
most  imposing.  It  was  begun  in  1515,  but  not  finish- 
ed till  1734.  It  is  378  feet  long,  181  wide,  130  high 
in  the  nave,  and  80  in  the  centre.  It  is  altogether  a 
noble  and  majestic  building;  but  the  most  striking 


parts  of  it  are  the  sculptures  that  are  over  the  principal  S*J 
gate,  which  are  as  fresh  and  sharp  as  if  they  had  ben     I 
newly  put  up.   It  has  a  superb  steeple,  surrounded  by  a   ^ 
handsome  and  spacious  gallery,  where  several  people  ^Yi 
can  walk  abreast.     In  front  of  the  cathedral  is  a  spe- 
cious square,  paved  with  large  square  stones,  surround* 
-ed  with  thick  pillars  about  six  feet  high,  connected  by  • 
strong  iron  chain,  with  openings  for  foot  passengers.  The       | 
church  of  the  Dominicans  is  considered  little  infers* 
to  the  cathedral  in  its  sculptures.    The  ancient  church       ' 
of  the  Jesuits,  and  that  of  St.  Marc,  merit  notice ;  sod       ' 
also  the  handsome  convents  of  St  Dominic,.  St  Ber- 
nard, and  St.  Augustine.  The  King**  College,  and  the 
Collegios  Majorca  de  St  Bartolome,  are  also  much  ad* 
mired ;  the  last  of  these  being  very  larjre.     All  the  col- 
leges and  convents  have  libraries,  whidi  contain  soos 
valuable  MSS.  »     . 

The  university  of  Salamanca  has  long  been  cele- 
brated. It  was  founded  in  1239,  out  of  the  ruins  of 
that  at  Palencia,  and  it  is  said  to  have  contained  at  one 
time  15,000  scholars,  of  whom  7000  were  foreigner*. 
There  are  61  professors,  and  in  1785  there  were  1 909 
students ;  but  within  the  last  five  years  they  are  said 
not  to  have  exceeded  300  or  400.  The  bui  (dings  annexed 
to  the  university  consist  of  twenty-five  colleges,  each  of 
which  has  accommodation  for  thirty  students.  Beside*, 
there  are  four  of  what  are  called  grand  colleges,  for 
young  men  of  family.  There  is  here,  an  Irish  college, 
built  in  1614.  The  academical  dress  is  a  black  cassock, 
like  that  of  the  priests,  and  the  heads  of  the  students  are 
shaven,  and  covered  with  a  cap.  The  library,  which  is 
spacious,  contains  some  modern  books ;  but  the  greater 
number  are  works  on  scholastic  theology.  The  city 
abounds  in  beggars,  as  the  hospicio,  or  general  work- 
house, can  only  support  450  paupers.  Here  there  are 
various  useful  machined  and  implements,  particularly 
one  for  weaving  tape,  which  is  so  expeditious  that  s 
little  child  can  weave  fifty  yards  a  day,  and  a  woman 
more  than  120.  Here  is  a  Roman  road  leading  south* 
ward  to  Merida.  Population  about  14  000.  West 
Long.  5*  10',  North  Lat.  41°  21'.  See  La  horde's  Fit* 
of  Spain  ;  and  Townshend's  Travel*  in  Spam. 

SALAMANCA,  Battle  of.  See  Fbancb,  VoL 
IX.  p.  652. 

SALAMANDER.  See Hebpeto  logy,  Vol.  XI.p.39 

SALAM IS.    See  Greece,  Vol.  X.  p.  466. 

SALDANHA  Bay.  See  Caps  op  Good  Hops, 
Vol.  V.  p.  394. 

SALEM,  a  sea-port  town  of  the  United  States,  and 
capital  of  Essex  county  in  Massachusets.  It  is  sup- 
posed to  be  the  second  town  in  point  of  magnitude  jn 
the  United  States,  and,  except  Plymouth,  the  oldest 
The  town  is  situated  on  a  peninsula  formed  by  two 
small  inlets  of  the  sea,  called  the  North  and  South  Ri- 
vers. Over  the  North  River  there  is  a  bridge  ailed 
Essex  bridge,  upwards  of  1500  feet  long,  and  erected 
in  1789.  It  connects  Salem  with  Beverley.  The. South 
River  forms  the  harbour,  which  has  good  anchorage; 
but  vessels  drawing  more  than  thirteen  feet  of  water 
are  obliged  to  unload  at  a  distance  from  the  wharf. 

Though  the  situation  of  Salem  is  low,  it  is  talubrv 
ous.  The  houses,  now  mostly  of  brick,  are  well  built, 
but  the  streets  are  irregular.  It  contains  a  court-house, 
a  jail,  a  market-house,  ah  alms-house,  three  back*,  s 
custom-house,  a  grammar  school,  an  asylum  for  or* 
phans,  a  savings  bank,  a  museum,  an  athenaeum,  with 
a  library  of  5000  volumes,  four  insurance  offices,  end 
eleven  places  of  worship,  vis.  four  of  Congregation- 
alists,  two  of  Baptists,  one  for  Quakers,  one  for  Epu* 
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b»  eopalfans,  and  ont  for  Uhiversalists.    There  fa  a  hand* 
nine  common  often  acres  to  the  north  of  the  town, 
'     surrounded  with  a  puttie  walk,  and  planted  with  rows, 
**  of  trees.  *  Fort  Pickering  and  fort  Lee  stand  on  a  pen- 
insula below  the  town ;  and  there  is  a  lighthouse  on 
Baker's  Island. 

The  inhabitants  are  principally  employed  in  trade 
and  commerce.  The  vessels  engaged  in  the  East  In- 
dia trade  amount  to  53,  carrying  14,272  tons*  The 
•h'pping  belonging  to  Salem  amounted,  in  1816,  to 
34,451  tons.  There  is  here  an  East  India  marine 
bouse,  established  in  1801,  and  consisting  of  persons 
who  have  sailed  round  the  Cape  of  Good  Hope,  or 
Cape  Horn.  The  museum,  which  contains  many  ob- 
jects of  interest,  belongs  to  this  society.  The  mean 
temperature  of  Salem,  according  to  thirtv-three  years 
observations  by  Dr.  Holyoke,  is  48°.rj78  of  Fah- 
renheit, 11°  7o  lower  than  that  of  Paris,  which  is 
nearly  in  the  same  parallel  in  the  old  world.  Popula- 
tion 12,613.  West  Long.  70°  43'  37",  North  Lat. 
53°  33'  SO".  See  Warden's  Account  of  the  United 
Slates;  and  the  Memoirs  of  the  American  Academy, 
vol.  iv.  p.  386. 

SALERNO,  a  city  of  Naples,  and  the  capital  of  the 
province  of  Principato  Citra.  It  is  situated  in  a  plain  of 
limited  extent,  surrounded  with  6ne1y  cultivated  hills. 
The  town,  however,- is  far  from  agreeable,,  the  streets 
being  narrow  and  irregular,  and  the  houses  lofty, 
whim  give  it  a  gloomy  aspect.  *  The  streets  are  paved 
with  lava.  The  cathedral,  which  is  the  principal  build- 
ing, is  by  no  means  handsome.  In  front  of  it  there 
are  28  ancient  granite  columns,  with  Corinthian  capi- 
tals. Beside  a  number  of  pther  churches  and  convents, 
8a)erno  has  a  university,  the  medical  school  of  which 
has  some  celebrity.  It  is  also  the  see  of  an  archbishop. 
The  harbour,  which  is  good,  is  protected  by  a  mole, 
and  defended  by  a  castle  of  some  strength.-  Population 
about  10,000.  East  Long.  14°  $5',  North  Lat  40* 
4(X.  An  account  of  the  university  and  medical  school 
of  Salerno,  will  be  found  in  Friend's  History  of  Physic, 
part  ii. 

SALEYER,  or  Salayar,  an  island  in  the  eastern 
seas,  at  the  south  extremity  of  Celebes.  It  is  forty 
miles  long,  and  nearly  eight  broad.  It  is  mountainous 
and  woody,  and  produces  millet  and  cotton,  the  best 
of  which  is  made  into  coarse  cloth.  The  houses  are 
good,  and  the  inhabitants  are  carried  on  bamboo  chaira 
over  the  hills  ;  but  they  have  horses,  which  they  use  in 
the  plains.  Population  about  60,000.  East  Long. 
120*  55',  South  Lat.  5?  45'. 

SALIC  Law.    See  France,  Vol.  IX.  549,  col*  1. 

SALFORD.    See  Manchester,  Vol.  XIII.  p.  302. 

SALINS,  a  town  of  France  in  the  department  of 
the  Jura.  It  is  situated  on  the  small  river  Furieuse, 
and  is  tolerably  well  built,  and  defended  by  two  forts. 
A  considerable  trade  is  here  carried  on  in  wine  and 
brandy.  The  principal  export  of  the  place  is  salt.  In 
the  vicinity  is  found  black  marble,  alabaster,  and  quar- 
ries of  jasper ;  but  it  is  principally  celebrated  for  its 
salt  springs,  of  which  we  have  already  given  a  full  ac- 
count in  our  article  France,  Vol.  IX.  p.  69 1. 

SALISBURY,  a  city  of  England,  in  Wiltshire.  It 
is  situated  in  a  broad  valley  near  the  junction  of  three 
rivers,  the  Avon,  the  Nadder,  and  the  Willey,  the  wa- 
ters of  which  are  conducted  through  every  street  by 
means  of  small  brick  canals,  and  thus  not  only  promote 
health  and  cleanliness,  but  facilitate  many  of  the  pro- 
cesses, of  useful  industry.    The.  form  of  the  town  is 


that  of  an  oblong  square,  about  three-fourths  of  a  mile  Salinbury. 
each  wav,  if  Fisherton  is  included,  and  consists  of  five 
principal  streets,  running  parallel  to  each  other  from 
east  to  west,  and  intersected  at  right  angles  by  other 
five  streets,  so  that  the  spaces  between  the  streets  con* 
stitute  a  square,  which  is  occupied  by  a  series  of  houses, 
with  their  backs  looking  into  an  area  occupied  by  gar* 
dens,  offices,  &c.  Most  of  the  houses  are  built  of  brick, 
though  some  are  of  wood,  and  very  irregular.  The 
other  part  of  the  town,  called  the  Close,  which  is  near- 
ly half  a  mile  square,  contains  the  cathedral,  the  epis- 
copal palace,  and  the  college  of  matrons,  the  deanery, 
the  preliend's  houses,  and  several  handsome  private 
houses  held  principally  under  the  dean  and  chapter. 

The  cathedral,  founded  in  1219  by  Bishop  Poore. 
It  is  built  in  the  form  of  a  lanthorn,  and  consists  of  a 
nave,  with  two  side  aisles ;  a  bold  and  lofty  porch  ;  a 
large  transept,  with  an  eastern  aisle;  a  chapel  at  the 
east  end,  with  an  intermediate  vestibule,  or  double  aisle, 
terminating  the  choir ;  and  a  lofty  tower  and  spire, 
which  rise  from  the  intersection  of  the  great  transept. 
The  cloister,  chapter-house,  consistory  court,  and  ves- 
try, are  added  to  the  south  side  of  the  church.  The 
spire,  which  is  light  and  tapering,  rises  to  the  height 
of  404  feet  above  the  level  of  the  ground.  It  has  dtr 
clined  22§th  inches  from  the  perpendicular. 

The  interior  of  the  building  contains  many  interest- 
ing objects,  among  which  are  several  beautiful  .win- 
dows of  stained  glass,  and  various  splendid  and  hand* 
some  monuments. 

This  cathedral  has  lately  undergone  a  thorough  re- 
pair, and  forms  one  of  the  most  interesting  public 
buildings  in  Great  Britain.  It  is  said  to  have  as  many, 
doors  as  there  are  months,  as  many  windows  as  there 
are  days,  and  as  many  pillars  as  there  are  hours  in  the 
year. 

The  episcopal  palace,  which  is  hear  the  south  can. 
corner  of  the  cathedral,  is  a  large  and  irregular  build- 
ing, altered  and  enlarged  at  different  periods.  The 
college  of  Malvius  is  appropriated  for  the  reception  of 
ten  widows  of  clergymen  of  the  established  church. 
It  was  founded  by  Bishop  Ward,, who  endowed' it  with. 
L  200  per  annum. 

Beside  the  cathedral  there  are  three  parish  churches,. 
St.  Martin's,  consisting  of  a  nave,  two  aisles,  a  chancel 
and  a  tower;  St.  Thomas's,  which  is  a  large  structure,, 
with  a  spacious  nave,  two  side  aisles,  three  chancels,  a 
vestry  room  and  a  tower  at  its  south-west  angles,  and 
possessing  several  large  and  curious  monuments ;  and 
St.  Edmund's,  founded  in  1268. 

The  town- hall  or  council-house  stands  at  the  south- 
east corner  of  the  market  place,  and  contains  the  courts 
of  justice  for  the  assizes  and  quarter  sessions,  &c.  It  is 
built  of  brick,  with  the  angles,  &c.  of  stone,  and  has  a 
recess  with  a  portico  supported  by  four  Doric  columns. 
This  elegant  building  was  a  present  from  the  Earl  of 
Radnor  to  the  corporation. 

The  other  public  buildings  of  Salisbury  are  the  in- 
firmary, a  large  brick  building,  more  commodious  than 
elegant ;  the  county  jail  which  is  under  good  regula- 
tions; the  poultry  cross,  which  is  a  Gothic  structure, 
of  a  hexagonal  form ;  a  theatre  and  assembly,  and 
concert  room,  the  grammar  school;  Godolphins'  school, 
endowed  for  eight  young  ladies ;  the  bishop's  school, 
for  educating  and  clothing  twenty  boys  and  girls. 
The  river  is  crossed  by  three  bridges.  Fisherton  and 
Crane  bridges  are  of  stone,  and  consist  each  of  six 
arches,  connecting  the  city  with  the  suburbs  of  Fisher*- 
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top.  Harnham  bridge,  which  consists  of  ten  arches 
uniting  Salfsbury  with  the- suburb  of  East  Harnham, 
is  divided  into  two  ports  by  a  small  island.  "  The' 
principal  manufactures  of  Salisbury  are  cutlery  and 
steel  goods  (particularly  scissars,  knives  and  razors, ) 
fine  flannels,  woollen  serges,  kerseymeres,  figured 
woollens  for  waistcoats,  &c.  The  trade  of  the  city 
has  been  greatly  increased  since  the  formation  of  the 
Salisbury  canal,  which  communicates  with  the  port  of 
Southampton.  The  town  is  governed  by  a  mayor, 
high  steward,  recorder,  deputy-recorder,  twenty- four 
aldermen,  thirty  common  councillors,  and  a  town  clerk. 
The  corporation  of  fifty-six  persons  elect  the  two  mem- 
bers of  parliament.  Population  in  1821,  8763;  and 
number  of  houses  1 680.  West  long.  1°  47'.  north  lat. 
5 1°  4'.  See  Ledwich's  Anttquales  Sarisbur tenses,  1 777 ; 
Britton's  History,  $c.  of  the  Cathedral  Church  of  Salis- 
bury, 1815;  Dod s worth's  Historical  Account  of  the 
Episcopal  see  of  Salisbury,  1825  ;  and  the  'Beauties  of 
England  and  Wales,  vol  XV. 

SALLUST,  Caius  Crispus  Saliustiu9,  a  celebrat- 
ed Roman  historian,  was  born  at  Amitemum  about  the 
year  85,  B.  C.  He  was  educated  at  Rome,  but  in  his 
youth  he  was  notorious  for  his1  profligacy  and  licen- 
tiousness, and  he  had  squandered  away  his  patrimony 
when  he  had  scarcely  obtained  possession  of  it.  We 
are  informed  by  Marcus  Varro,  in  a  fragment  preserved 
by  Aulus  Gellius,  that  Sallust  was  caught  in  adultery 
with  the  wife  of  Milo,  who  was  the  daughter  of  Sylla. 
Milo  who  himself  made  the  discovery,  is  said  to  have 
scourged  him  severely,  and  to  have  detained  bim  till ' 
he  purchased  his  liberty  by  a  pecuniary  payment.  In 
the  year  60,  B.  C.  he  waa  made  questor,  and  in  52, 
B."C.  tribune  of  the  people.  As  questor,  he  was.  ad- 
mitted into  the  senate ;  but  in  the  year  50,  B.  C.  he 
was  expelled  by  the  censors  on  account  of  the  immora- 
lity of  his  conduct.  In  the  year  49  he  was  restored 
to  the  dignity  of  senator  by  Julius  Ceesar,  who  also 
appointed  him  questor ;  and  in  47,  B.  C.  he  was  made 
praetor,  and  sent  to  Numidia.  There  he  plundered  the 
province  by  the  most  exorbitant  exactions,  and  retired 
to  Rome  with  enormous  wealth,  with  which  he  pur- 
chased the  house  and  gardens  on  the  Quirinal  hill, 
which  still  bear  his  name.  We  are  informed  by  Euse- 
bius  that  he  married  Terentia,  the  divorced  wife  of 
Cicero,  and  that  he  died  at  the  age  of  fifty,  or  year  35, 
B.  C.  Besides  his  history  of  the  conspiracy  of  Cata- 
line  and  of  the  Jugurthine  wars,  Sallust  composed  a 
history  of  the  Roman  republic  from  the  death  of  Sylla 
to  Cataline's  conspiracy,  of  which  only  a  few  fragments 
remain,  and  also  some  orations. 

'  The  best  editions  of  his  works  are  those  of  Grono- 
vius,  Ludg.  Bat.  1690,  of  Wasse,  Cantab.  1710,  and 
of  Havercamp,  Amst  1762.  The  works  of  Sallust 
were  translated  by  Queen  Elizabeth  according  to  Cam- 
den, and  another  translation  has  appeared  in  folio,  by 
the  late  Infant  of  Spain.  One  of  the  best  translations 
of  Sallust  is  by  our  countryman  Henry  Stewart,  Esq. 
of  Allanton,  in  one  vol.  4to. 

SALMON  Fisheries.  See  Fisheries,  Vol.  IX. 
p.  363;  and  Ichthyology,  Vol.  XI.  p.  706. 

SALONICHI,  Saloniki,  anciently  Thessalonka, 
is  a  large  and  handsome  seaport  town  of  European 
Turkey  in  Macedon,  situated  at  the  north  end  of  a 
gulf  of  the  same  name.  The  town  is  built  on  the  de- 
clivity of  a  steep  hill,  and  is  encompassed  with  a  lofty 
atone  wall,  which  ascends  the  hill  with  a  triangular 
outline,  seven  miles  round,  and  terminates  in  a  seven- 
towered  fortress.    When  approached  from  the  sea,  the 


domes  and  minarets  of  the  mosques  hare  a  fine  sp.  &*i 
pearance,  embosomed  among  cypress  trees.  In  the  fj 
interior  the  town  is  irregular,  but  more  clean  and  H 
comfortable  than  other  Turkish  towns.  ^ 

*  The  principal  public  building  is  the  church  of  St 
Sophia,  which  has  a  mosque  that  resembles,  though  on 
a  diminished  scale,  that  of  St  Demetrius,  consisting 
of  one  church  erected  over  another,  containing  1000 
pillars  of  jasper,  &c. 

The  trade  of  the  place,  which  is  second  only  to  that 
of  Constantinople,  consists  in  cotton,  tobacco,  corn 
and  wool,  and  is  in  the  hands  of  Greeks,  Jews,  English, 
French,  Italians,  and  Dutch  merchants. 

One  of  the  most  interesting  objects  of  antiqoity  here 
are  the  remains  of  the  ancient  Hippodrome,  which  con* 
sist  of  a  fine  Corinthian  colonnade  of  five  pillars  su«* 
taining  an  entablature.  The  marble  alto-relievos,  in 
which  the  figures  are  as  large  as  life,  are  reckoned 
among  the  finest  specimens  of  sculpture,  and  are  ac- 
curately represented  in  Stewarts  atlas.  The  other 
objects  of  antiquity  are  the  rotunda,  on  the  model  of 
the  Pantheon  at  Rome,  and  two  triumphal  arches  of 
Augustus  and  Constanttus,  one  of  which  (called  by 
some  the  arch  of  Antoninus)  is  almost  entire,.  There 
are  various  blocks  of  marble  in  different  parts  of  the 
.-town,  which  are  used  as  cisterns.  Several  ancient 
fragments  with  inscriptions  have  been  found  without 
the  city.  Population  70,000.  East  long.  22°  56'. 
north  lat.  40°  40/ 

SALSETTE.  See  Civil  Architecture,  Vol.  VI, 
p.  576.  Judea,  Vol.  XII.  p.  64,  col.  2.  Elefhanta, 
Vol.  VIII.  p.  563. 

SALT,  a  name  which,  though  generally  applied  to 
all  crystallized  substances  that  are  easily  soluble  iq 
water,  and  even  to  those  which  are  not  soluble,  is  em- 
ployed in  common  life  to  designate  the  muriate  of  soda 
in  whatever  way  it  is  obtained.  As  the  various  che. 
mical  and  mineral  salts  have  been  already  fully  de- 
scribed in  our  articles  CHEMiSTftVand  Mineraloot, 
we  propose  at  present  to  give  an  account  of  the  mi« 
nufacture  of  muriate  of  soda,  for  the  purposes  of  do- 
mestic economy,  .and  pf  the  various  brine  springs  and 
mines,  &c.  of  rock  salt,  from  which  it  is  often  obtained. 

Salt  is  obtained  from  three  different  sources. 

1 .  From  sea  water,  by  evaporation,  either  by  menu 
of  the  heat  of  the  sun,  or  by  boiling. 

2.  From  natural  brine  springs,  salt  lakes  and  rirers, 
by  evaporation  or  boiling. 

3.  From  native  rock  salt  or  muriate  of  soda. 

1.  Manufacture  of.  Salt  from  Sea  Water. 

1.  By  the  heat  of  the  *im.— In  warm  countries  where  Fiw' 
the  rays  of  the  sun  possess  sufficient  heat  to  produce  *** 
a  rapid  evaporation,  salt  of  the  very  best  kina  is  ma- 
nufactured without  the  aid  of  any  artificial  heat  This 
manufacture  is  carried  on  to  a  great  extent  in  Fiance, 
Spain,  and  Portugal. 

In  the  south  of  France,  the  land  chosen  as  the  place 
of  manufacture  is  generally  clayey,  and  not  liable 
to  be  inundated.  It  is  then  surrounded  by  a  bank 
or  wall  having  inlets  next  the  sea,  which  may  be 
opened  or  shut  by  proper  sluices.  The  land  thus  en- 
closed, is  divided  into  compartments  of  from  SO  to 
100  acres.  When  the  water  has  evaporated  to  sneh  ■ 
degree  that  the  deposition  of  the  salt  nas  commenced, 
the  brine  is  pumped  out  of  the  compartments  on  s 
platform  divided  into  compartments  conducted  by  s 
common  gutter,  and  elevated  so  as  to  have  a  free  ex* 
posure  to  the  air.    As  the  evaporation  advances  not 
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brine  is  pumped  op  till  a  crust  of  salt  about  three 
fcS  inches  thick  has  been  deposited.  When  the  crust  hat 
become  hard,  it  is  broken  into  pieces  and  laid  up  in 
heaps  in  a  place  protected  from  rain.  A  fluid  called 
the  bittern,  from  its  coutatning  a  number  of  the  earthy 
bitter  salts,  drains  from  these  heaps  for  a  long  time,  and 
it  requires  three  years  exposure  to  drain  them  till  the 
sslt  is  esteemed  perfectly  good.  If  this  draining  has 
not  been  completely  effected,  the  aalt  will  deliquesce 
and  have  a  disagreeable  bitter  taste.  The  bittern  is  in 
some  places  collected  for  the  purpose  of  procuring 
from  it  sulphate  cf  magnesia,  and  other  substances 
containing  magnesia.  The  salt  procured  by  this  pro- 
cess has  been  called  Bay  Salt,  and  has  always  been  in 
great  request  for  preserving  animal  food.  For  farther 
information  on  the  subject,  see  our  article  France, 
Vol.  IX.  p.  6$1,  and  India,  Vol.  XII.  p.  94. 

£.  By  artificial  heat — The  preparation  of  salt  by  heat 
it  adopted  only  in  countries  where  fuel  can  be  had  at 
s  very  moderate  price,  or  where  the  sun's  heat  is  too 
weak  to  effect  the  evaporation  with  sufficient  rapidity. 

In  salt  worka  of  this  kind,  a  long  and  low  building 
tailed  a  saltern,  is  erected  near  the  shore.  It  is  divided 
into  two  parts,  one  called  the  fore-bouse  for  receiving 
the  fuel  and  covering  the  workmen  ;  the  other  the 
pan  or  boiling-house,  for  receiving  the  furnace  and 
■oiler.  There  are  two  openings  from  the  back  of  the 
furnaces  into  the  fore-house,  and  from  them  is  raised 
a  watt  to  prevent  the  ashes  from  flying  into  the  salt 
pans,  and  in  that  wall  is  a  door  forming  a  communi- 
cation between  the  two  houses.  The  pans,  which  are 
of  sn  oblong  form,  are  coma*  only  15  feet  long,  12  feet 
broad,  and  15  inches  deep.  They  consist  generally  of 
plates  of  wrought  iron  united  with  nails,  with  a  strong 
cement  in  the  joints.  The  bottom  of  the  pan  is  sua* 
tained  by  strong  iron  bars  placed  across  it  The  sides 
of  the  pan  are  sometimes  made  with  lead,  as  iron  is 
apt  to  oxidate.  Round  the  sides  of  the  pan  is  a  walk 
five  or  six  feet  broad,  from  which  the  workmen  draw 
oat  the  salt.  The  roofs  of  the  salterns  are  fastened  with 
pegs  of  wood,  as  iron  nails  would  moulder  away  in  a 
few  months.  ' 

Near  to  the  saltern  is  a  cistern  either  of  wood,  brick, 
or  clay,  and  covered  with  a  shed.  This  cistern  is 
placed  at  such  a  height  that  the  water  can  run  out  of 
it  into  the  pans.  Into  that  cistern  the  sea  water  is 
raised  by  pumping  machinery  from  a  well  into  which 
the  water  is  conveyed  by  a  pipe  from  a  pool  or  lump 
formed  in  the  sand. 

When  the  sea  water  in  the  cistern  has  settled  and 
deposited  its  mud  and  sand,  it  flows  into  the  salt  pan, 
beneath  which,  aa  soon  as  it  is  full,  a  strong  fire  is 
lighted  in  the  furnace.  When  the  water  is  lukewarm, 
it  is  in  some  places  clarified  by  mixing  the  white  of 
three  or  four  eggs,  with  two  or  three  gallons  of  sea 
water,  and  pouring  the  mixture  into  the  salt  pan.  The 
blood  of  sheep  or  oxen  being  sometimes  used  for  the 
same  purpose. 

As  the  water  approaches  to  the  boiling  beat,  the 
frothy  scum  or  scratch  which  appears  on  its  surface  is 
collected  into  four  small  pans  called  scratch  pans,  one 
of  which  is  at  each  corner  of  the  boiler.  The  water 
now  becomes  perfectly  clear,  and  after  four  hours  boil- 
ing, crystals  are  seen  forming  on  its  surface.  The  pun 
is  oow  filled  to  the  top  with  fresh  sea  water  from  the 
cistern  ;  the  eggs  or  bullock's  blood  being  used  as  be- 
fore, and  the  black  scum  removed  into  the  scratch 
puis  which  have  been  previously  emptied  of  their 
white  powder,*  sort  of  calcareous  earth  which  they  con- 
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tained.  This  second  filling  of  the  pah  is  boiled  down  like  **h- 
the  first,  and  the  pan  is  filled  a  third  and  a  fourth  time,  *****f  ** 
and  boiled  in  the  same  manner  till  the  crystals  begin 
to  shoot  At  this  period  of  the  fourth  boil  ng,  the  fire 
is  allowed  to  become  low,  so  that  the  brine  only  re* 
mains,  in  which  state  it  is  kept  for  ten  or  twelve 
hours,  while  the  salt  is  granulating  or  foiling  in  grains 
or  small  crystals  to  the  bottom  of  the  pan.  When  the 
water  is  nearly  drawn  off  by  evaporation,  the  salty 
which  is  nearly  in  a  dry  state  at  the  bottom  of  the 
pan,  is  raked  together  into  one  or  two  heaps  tilt 
the  brine  drains  from  it,  when  it  is  conveyed  in  bar- 
rows to  the  store- house.  In  some  salt  works  the  pans 
are  filled  up  seven  times  in  place  of  four,  with  fresh 
tea  water,  in  which  case  the  salt  is  drawn  out  only 
once  every  two  days  in  place  of  every  day,  as  in  the 
common  method.  From  a  pan  of  1300  gallons  front 
15  to  20  bushels  of  salt  of  561bs.  each,  are  obtained 
every  day.  In  the  store-house  the  salt  is  laid  into 
drabser  wooden  trepghs,  with  shelving  bottoms,  and* 
a  sliding  board  at  the  lower  end,  so  as  to  allow  the 
brine  to  run  off.  In  three  or  four  days  the  salt  is  ge- 
nerally quite  dry.  i 

2.  Manufacture  of  Salt  from  Brine  Springs. 

The  method  of  manufacturing  salt  from  brine  springs  Manufac- 
differs  verv  little  from  that  of  manufacturing  it  from ture  of  **1 
sea  water.  In  our  article  on  Cheshire,  Vol.  VI.  p.  167.  *•?  brinc 
we  have  given  a  brief  account  of  the  method  and  ov,*p^,,l8," 
the  brine  springs  in  that  county;   and   in  our  arti- 
cle France,  we  have  described  the  methods  used  at 
Satins. 

The  following  account  of  the  American  brine  springs  Brine 
which  we  have  abridged  from  Dr.  Rensselaer's  Essay  *P**&ia 
w  Salt,  recently  published,  will  be  interesting  to  the Amerka* 
reader. 

"  Illinois  abounds  with  salt.  The  most  important  Illinois, 
work  is  near  Shawneetown,  where  there  are  now  seven 
furnaces  in  operation  to  extract  salt  from  the  water  of 
three  wells,  which  used  to  flow  on  the  surface  at  the 
rate  of  sixteen  gallons  per  minute.  These  Works,  which 
have  produced  200,000  bushels  in  a  year,  at  present 
yield  150,000  bushels,  worth  about  70  cents  on  the 
spot.  Two  hundred  and  fifty  gallons  of  brine  yield 
50lbs.  of  salt  Near  one  of  the  wells  is  a  basin-shaped 
cavity  of  about  400  feet  in  circumference,  the  soil  in 
and  about  which  is  intimately  blended  with  fragments' 
of  earthenware.  In  the  centre  of  it  a  well  has  been 
sunk,  which  affords  a  more  concentrated  brine,  lit) 
gallons  yielding  501bs.  of  salt  In  digging  this  well, 
the  first  fourteen  feet  were  a  slight  earth,  mixed  with 
ashes  and  fragments  of  earthenware ;  the  remaining 
fourteen  were  through  a  bed  of  day,  deeply  coloured 
with  oxide  of  iron,  and  containing  fragments  of-  pot- 
tery. The  day  baa  something  of  the  appearance  of 
having  been  subjected  to  the  action  of  fire.  In  a  drain, 
which  seems  to  have  answered  the  purpose  of  carrying 
away  superabundant  water,  ia  a  layer  of  charcoal,  six 
inches  deep,  and  four  feet  below  the  surface.  The* 
atones  in  the  vicinity  seemed  as  if  they  had  been? 
burnt 

I  should  mention  that  charcoal  is  found  above  all 
the  salt  mines  and  brine  springs  of  the  Carpathian  for* 
mation. 

Four  miles  west  of  this  point  is  another  well,  60  ftet 
deep  i  in  digging,  the  workmen  struck, 

1.  A  bed  of  tenacious  blue  clay,  20  feet  thick,  at  the 
bottom  of  which  is  a  small  spring  of  salt  water. 

2.  A  bed  of  similar  clay  25  feet  thick,  and, 
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3.  A  quicksand  bed  of  10  feet,  at  the  bottom  of 
which  is  a  large  vein  of  salt  water. 

Bones  of  the  mammoth  and  other  animals  were  found 
in  both  the  clay  and  sand. 

The  original  reservation  at  these  salines  comprised 
92,160  acres  of  woodland,  and  was  transferred  by  the 
United  States  to  the  state  of  Illinois,  which  now  de- 
rives from  its  different  salines  an  annual  revenue  of 
about  10,000  dollars. 

In  Missouri,  Boon's  Lick,  long  known,  furnishes  the 
wants  of  the  neighbouring  settlements.  Several  fur* 
usees  are  erected  for  the  evaporation  of  a  weak  brine ; 
450. gallons  of  which,  yield  a  bushel  of  salt.  Eighty 
bushels  are  made  daily,  and  require  three  cords  of 
wood.  Compact  limestone  is  the  prevailing  rock  ;  but 
coal  beds  and  strata  of  sandstone  abound  in  the  vici- 
nity. 

.  Lock h art's  salt  works,  on  the  Saline  River,  yield 
600  bushels  of  salt  per  week.  The  diggings,  so  often 
mentioned  as  existing  here,  seem  to  have  been  pro* 
duced  by  wild  cattle,  resorting  hither  in  Urge  herds, 
and  licking  the  ground  for  the  sake  of  the  salt  con- 
tained in  it.  Four  miles  further  north,  on  the  Saline 
Fork  of  Le  Mine  River,  is  another  establishment, 
where  180  gallons  of  brine  produce  a  bushel  of  salt. 
One  hundred  bushels  are  manufactured  per  week,  and 
eight  men  are  employed  in  the  works. 

There,  are  several  small  works  for  the  manufacture 
of  salt  in  other  parts  of  this  state. 

.In  Arkansas,  independent  of  the  saline  incrustations, 
there  are  many  valuable  salt  springs.  On  the  Grand, 
or  Neosho  river,  50  miles  above  its  junction  with  the 
Arkansas,  in  an  alluvial  basin,  are  valuable  salt  water 
springs,  quite  pellucid,  issuing  copiously  from  the  sur- 
face in  various  directions.:  One  of  the  springs  emits 
fetid  bubbles  of  sulphuretted  hydrogen  gas.  The  only 
well  dug  for  salt  water  is  about  five  feet  deep;  eighty 
gallons  of  brine  produce  a  bushel  of  salt,  and  120 
bushels  are  manufactured  weekly.  The  water  is  said 
to  be  so  strong,  that  after,  the  second  boiling  it  is  not 
necessary  to  remove  the  lye.  The  salt  is  pure  white 
on  the  first  boiling,  and  is  said  to  contain  none  but 
volatile  impurities.  The  well  is  in  dark- coloured  lime- 
atone,  containing  shells.  No  marine  plants  appear  in 
the  vicinity. 

On  the  Illinois,  a  few  miles. above  its  junction  with 
the  Arkansas,  are  Bean's  salt  springs.  They  are  simi- 
lar to,  and  scarcely  less  productive  than  those  on  Grand 
River.  In  digging. his  wells,  the  workmen  struck, 
about  two  feet  from  the  surface,  a  stratum  of  charcoal, 
which  affords  conjectures,  at  least,  that  this  locality 
has  been  known  and  worked  by  the  aborigines. 

On  the  Wachitta  are  springs  yielding  a  large  pro- 
portion of  the  muriate  of  soda  ;  but  I  am  not  prepared 
to  say  exactly  how  many  bushels  are  manufactured 
yearly ;  the  quantity  has  been  estimated  at  50,000  bu- 
shels. 

.  Most  of  the  streams  north  of  the  Arkansas  are  said 
to  possess  salt,  which  might  be  wrought  with  profit  ; 
on  the  north  side  of  the  Arkansas  the  salines  are  con- 
nected with  the  coal  formation ;  on  the  south  they  oc- 
cur in  red  clay. 

.  In  Ohio  are  many  salt  wells ;  that  of  Zanesville,  on  the 
Muskingum,  is  213  feet  deep,  and  furnishes  80  bushels 
of. salt  daily  ;  95  gallons  of  brine  give  a  bushel,  worth 
on  the  spot  1  dol.  50  cents.  In  Jackson,  on  the  Scioto, 
and  on  the  Hockhocking,  are  several  salt  springs ;  in 
one  a  shaft  has  been  sunk  300  feet ;  but  the  brine  has 
proved  weak,  requiring  213  gallons  to  the  bushel. 


There  are  many  other  springs  in  this  state,  tome  of 
which  are  very  valuable. 

In<  Kentucky  the  salines  of  the  Little  Sandy  River* 
are  the  most  productive,  yielding  annually  about 
10,000  bushels.  The  waters,  like  those  of  Kenhawi, 
&c.  hold  in  solution,  besides  the  muriate  of  soda,  the 
sulphate  of  soda,  sulphate  of  lime,  and  a  small  portion 
of  the  sulphate  of  magnesia.  Limestone  and  samlstoot 
are  the  only  rocks  found  in  the  vicinity.  Tne  brine 
at  May's  lick  issues  from  alluvial  argillaceous  toil 
There  are  other  salines,  yielding  about  10,000  bushels. 

In  Virginia  are  several  valuable  salines;  the  m«:Vc| 
important  are  in  Wythe  county,  and  on  the  Grand 
Kenbawa  River.  The  latter  has  a  very  strong  brine, 
$5  gallons  yielding  a  bushel  of  salt.  The  whole  pro* 
duce  of  this  work  is  30,000  bushels  yearly.  The  rocki 
in  the  vicinity  are  secondary,  and  connected  with  lime, 
variegated  sandstone,  and  bituminous  shale.  All  the 
salt  of  (his  state  is  connected  with  gypsum. 

In  Pennsylvania  the  works  on  the  Conemaogh Creek '■ 
produce  upwards  of  100  bushels  a  day,  which  sells  at"" 
nearly  two  dollars  per  bushel.  After  various  attempts 
f»»r  28  years,  and  sinking  a  shaft  to  the  depth  of  373 
feet,  the  greater  part  of  the  way  through  solid  rock,  1 
good  supply  of  brine  has  been  procured  in  Susque* 
hanna  county,  where  excellent  salt  has  been  manu- 
factured from  it.  Preparations  are  making  to  carry 
on 'the  manufacture  in  an  extensive  manner. 

New- York  possesses  inexhaustible  sources  of  wealthNet 
in  her  brine  springs,  extending  through  the  counties 
ofOnondago,  Cayuga,  Seneca, 'Ontario,  Niagara,  Ge- 
nessee,  Tom  kins,  Wayne,  and  some  small  unwrooght 
ones  in  Oneida.  The  most  important  now  worked  ir 
those  of  On  on  dago,  of  Montezuma,  (Cayuga  county) 
and  Galen,  (Wayne  county  ) 

The  Onondago,  or  Salt  Lake,  as  it  is  frequently 
termed  in  its  vicinity,  is  six  miles  long  and  twomila 
broad  ;  it  is  supplied  by  the  Onondago  and  Otisco 
Creeks,  and  emptied  by  the  Otsego  River  into  Like 
Ontario.  The  lake,  with  its  vale,  ia  surrounded  by 
hills  of  limestone  containing  organic  remains.  Abun- 
dance of  gypsum  has  also  been  found  associated  with 
the  salt,  in  the  same  manner  as  has  been  observed  in 
Europe. 

The  most  easterly  point  at  which  salt  springs  ha* 
been  observed  in  New- York  is  about  twenty- five  mile* 
west  of  Utica ;  forty  miles  farther  west  are  the  alt 
springs  of  Onondaga  The  most  westerly  point  it 
which  they  have  been  as  yet  discovered  is  at  Saint 
Kitherines,  in  Canada. 

The  country  or  valley  of  the  Onondago  is  several 
feet  below  the  level  of  the  adjacent  plains,  and  as- 
sists of  an  indurated  red  and  green  clay,  with  their  in- 
termediate varieties.  The  springs  rise  to  the  surface 
on  the  borders  of  the  lake,  and  even  far  up  the  creek 
supplying  it  with  water.  On  the  borders  of  this  creek, 
springs  of  fresh  and  salt  water  rise  within  a  fen  feet, 
and,  in  some  instances,  within  a  Tew  inches  of  etcb 
other.  The  quantity  of  salt  held  in  solution  varies 
greatly  in  different  springs,  even  in  those  that  are  coo* 
tiguous.  The  strength  of  the  brine  is  influenced  by 
the  temperature  of  the  season*  During  the  last  suo* 
mer,  which  was  there  a  remarkably  dry  season,  the 
springs  continued  to  discharge  their  usual  quantity  ■ 
water,  but  it  was  weaker  than  had  been  before  observ- 
ed. Many  of  them  are  deserted  on  finding  others  of 
a  stronger  brine.  The  strength  of  these  spring*  * 
comparatively  very  great,  as.  will  be  seen  by  the  iol* 
lowing  list  of  brines,  and  their  products ; 


SALT. 


531 


At  NVitacket  350  gs.  of  sea  water  gi?e  •  bushel  of  salt. 

Boon's  Lick,  (Miss.)  450  gallons  of  brine  do.  do. 

Coneroaugh,  (Pen.)  300  do.  -  •  do.  do. 

Saawneetown.  (Mi.)  2H0  do.  -  -  do.  do. 

Jackson,  (Ohio)  813  do.  -  '  -  do.  do. 

Lockhart's,  (Miss.)  180  do.  -  -  do.  do. 

Shawneetown  (2d  t.)  123  do.  do.  do. 

St.  Katherines  (U.  C.)  120  do.  -  -  do.  do. 

Zanesville,  (Ohio)  95  do.  -  -  Ao.  do. 

Kenhawa,  (Virg.)  95  do.  -  -  do.  do. 

Grand  River,  (Ark.)  80  do.  -  -  do.  do. 

Illinois  River,  (do.)  80  do.  -  -  do.  do. 

Salioa,  (New- York)  45  do.  -  -  do.  do. 

The  brine  of  Onondago  has  never  been  accurately 
analysed.  The  following  statement  made  some  years 
ago  by  Dr.  Noyes,  of  Hamilton  College,  has  never 
been  published.  It  is  to  be  considered  rather  as  an 
approximation.  He  estimates  40  gallons,  or  S55lbs. 
avoirdupois  of  brine  to  produce  561bs.  of  saline  ex- 
tracts; of  which  is/ 

lb.  oz. 
Fore  muriate  of  soda,  -  -  61    00 

Carb.  of  lime  coloured  by  oxide  of  iron,         0      64 
Sulphate  of  lime,  -  -  2      4 

Muriate  of  lime,  -  -  -         I    124 

Muriate  of  magnesia,  perhaps 

It  is  to  be  remarked,  that  in  this  statement  is  not 
mentioned  sulphate  of  soda,  which  is  most  probably 
present  in  very  considerable  quantity. 

The  salt  springs  and  the  surrounding  country  belong 
to  the  state ;  but  permission  is  given  to  any  person, 
under  certain  limitations,  to  erect  works  and  extract 
salt,  upon  paying  into  the  treasury  a  duty  of  J2£  cents 
per  bushel  of  56lbs.  The  leasing  of  the  salt  lots  has 
been  regulated  by  the  legislature. 

Under  the  head  of  Onondago  are  usually  comprised 
three  villages,  and  their  works,  vis. 

Salina,  where  there  are  60  furnaces  or  blocks. 
Liferpool,  SO  do. 

Geddesburgb,  .    13  do. 

Total  83 

averaging  each  fourteen  kettles,  and  each  of  them  cal- 
culated to  produce  forty  bushels  a  day,  amounting  to 
3320  bushels,  or  664  barrels,  at  the  rate  of  more  than 
1,000,000  bushels  annually ;  which  has  a  ready  sale 
on  the  spot  at  from  1  dol.  75  cts.  to  1  dol.  81  cts.  per 
barrel ;  making  one  day's  manufacture  1 162  dollars. 

When  the  western  canal  is  opened,  it  is  supposed 
the  salt  from  these  works  can  be  afforded  at  Albany, 
at  374  cents  per  bushel.  While  the  canal  was  only 
partially  opened,  there  were  cleared  at  Syracuse,  from 
April  18th  to  September  11th,  34,793  barrels,  or 
173  990  bushels  of  salt. 

The  quantity  of  salt  inspected  at  these  works,  during 
the  year  ending  August  6th,  1823,  viz. 

Revenue. 
Aug.  7,  to  Nov.  5, 1822. 145,626.  at  121  cts.  per  bush.  18,203  25  dol 
Nor/ 6,     May  20, 1823, 300.862,    do.         do.        37.607  75 
Msy  21,  Aug.  5,  159,975,    do.         do.         19,996  89 

Total,     606,463'  -    75,807  89  dol. 

The  revenue  from  these  works  is  yearly  augmenting. 
In  1800  the  quantity  of  salt  manufactured  amounted 
to  42,754  bushels.  In  1814  the  superintendant  re- 
ported 295,215  bushels  of  salt  manufactured  and  in* 
■pected  at  the  works  of  Onondago.  The  state  duty 
was  three  cents  per  bushel,  and  the  nett  profit,  after 


paying  all  expenses,  was  7303  dollars  87  cents,  to  the 
government,  of  which  5200  dollars  was  expended  upon 
road*. 

The  springs  now  used  are  all  situate  on  the  marshy 
edge  of  the  lake.  The  one  first  worked  is  said  to  have 
been  at  Green's  Point,  between  Liverpool  and  Salina. 
A  strong  wooden  curb  is  settled  down  from  six  to  ten 
feet,  and,  until  recently,  the  water  was  pumped  out 
by  hand.  The  principal  source  whence  all  the  works 
are  now  supplied,  is  termed  the  Horse  Spring,  and  is 
furnished  with  a  powerful  forcing  pump,  raising  the 
water  seventy  feet  above  the  lake,  and  giving  120,000 
gallons  per  twenty-four  hours.  The  brine  is  conveyed 
by  wooden  pipes  to  the  distance  of  two  miles,  supplying 
the  villages  of  Geddcsburgh  and  Syracuse.  The  sup- 
ply of  water,  and,  of  course,  the  works,  may  be  increa- 
sed indefinitely.  The  forcing  pump  belongs  to  indivi- 
duals, who  receive  X wo  mills  per  bushels  on  all  salt 
manufactured  at  the  works. 

There  are  three  kinds  of  salt  manufactured  at  these 
villages  ;  the  common  fine,  the  rectified  fine,  and  the 
coarse  salt.  The  common  fine  is  made  in  the  greatest 
quantity.  The  process  employed  seems  to  be  very 
slovenly,  and  until  lately  many  complaints  were  made 
of  its  quality.  Legislative  interference  has  abolished 
the  causes  of  these  murmurings,  and  introduced  a  bet- 
ter system  of  manufacture.  The  method  now  employ- 
ed does  not  differ  materially  from  that  used  in  other 
countries.  From  twelve  to  sixteen  kettles,  holding 
from  ninety  to  one  hundred  gallons  each,  are  firmly  set 
in  brick  work  over  a  furnace.  The  form,  and  size 
might  be  materially  improved:  they  are  certainly  much 
deeper  than  necessary.  The  foreign  substances,  (or 
bittern,  as  it  is  technically  called,)  is  first  extracted, 
and  then  the  salt.  The  only  mode  they  appear  to  pos- 
sess of  determining  when  the  bittern  is  extricated  from 
the  brine,  seems  to  be  by  observing  how  much  of  the 
water  is  evaporated.  They  then  dip  it  out,  and  by  ob- 
serving a  certain  point  to  which  the  brine  is  boiled 
away,  commence  taking  out  the  salt,  which  is  thrown 
into  a  basket,  suffered  to  drain  for  a  few  minutes,  and 
is  then  fit  tor  use.  It  may  be  readily  imagined,  from 
this  rude  process,  that  the  salt  cannot  be  very  pure.  It 
contains  much  muriate  of  Lime,  which  adds  to  its  white- 
ness, while  its  destroys  its  purity.  It  is  thereby  ren- 
dered in  a  great  measure  unfit  for  its  most  important 
use,  t.  e.  preserving  provisions,  It  is  estimated  that 
each  kettle  will  produce  five  bushels  every  twenty-four 
hours,  requiring  two  cords  of  wood  for  the  furnace  dur- 
ing that  time. 

The  refined,  or  rectified  salt,  is  made  in  small  quan- 
tities here ;  it  is  intended  for  the  table,  and  comes  to 
this  market  in  small  boxes  and  baskets  of  from  £  to 
Slbs.  each.     It  is  equal  to  the  finest  imported. 

The  manufacture  of  coarse  salt  has  lately  been  com* 
menced  at  Syracuse,  in  the  vicinity  of  the  other  works. 
It  is  produced  by  solar  evaporation  alone.  The  brine 
is  poured  into  large  shallow  vats,  furnished  with  co- 
vers to  protect  them  from  the  rain.  The  marsh  mud 
and  bittern  being  precipitated,  the  brine  receives  the 
technical  name  of  pickle,  which  is  drawn  off  into  vats, 
and  the  deposit  formed.  The  precise  point  at  which 
the  brine  is  converted  into  pickle,  is  determined  by  the 
appearance  of  cubical  crystals  of  salt  floating  on  the 
surface.  Very  little  has  as  yet  been  manufactured ; 
but  the  proprietors  are  now  erecting  works,  where  it  is 
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*  It  is  a  remarkable  fact  ascertained  by  M .  Herrmann,  that  the  composition  of  brine  springs  changes  considerably.  In  1798,  the  brine 
from  Halle,  in  Prussia,  contained  muriate  of  lime  and  muriate  of  magnesia  in  the  proportion  of  7  to  1  j  but  recently  the  muriate  of  mag- 
B*ia  wu  nearly  double  the  muriate  of  lime.  In  1794,  a  certain  quantity  of  the  brine  of  Scbonebeck  contained  6000  cwt.  of  sulphate  of 
*d»;  bat  in  182%  the  same  quantity  of  brine  contained  37,600  cwt.    Sec  Dr.  Brewstet'i  Edinburgh  Journal  qf  Science,  voL  i.  p.  384. 
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5^'w  intcndecI  t0  Foduoe  annually  100,000  bushels;  and  veins,  produced  about  twenty  ounces  to  the  nSan   I 

m^ymm0   from  the  known  enterprise  of  the  gtntlemen  most  large-  Another  well  was  sunk  on  the  east  side  of  thence  ~ 

ly  concerned,  there  is  no  probability  of  a  miscalcula-  and  the  great  fountain  was  found  at  the  depth  of  eigty 

t,on-  .                    ,  .   ..  *        «».         *  fce^-    T*le  geological  appearances  were  like  those  in 

It  is  the  general  belief  at  Satina,  that  great  masses  the  first  well.  "  Another  well  is  partly  completed  in 

of  salt  exist,  and  may  be  discovered  near  to  the  sur-  this  place;  it  is  now  sunk  to  about  the  depth  of  fiftr 

lace;  and  the  legislature  have  granted  certain  flowers  feet,  and  the  geological  appearances  are  nueh  the  sane 

to  persons  searching  for  the  mineral,  securing  to  them  as  in  the  other  wells,  except  that  the  upper  vein  of 

faertain  valuable  privileges  on  the  successful  terrains-  water  is  more  abundant  than  in  the  other  wells,  sod 

tion  of  their  search.     With  the  aid  of  such  strong  sti-  the  sand  deeper. 

miihiB,  added  to  the  usual  hope  of  gain,  we  may  hope  The  foreign  jnattejr  is  essentially  'the  same  as  at  St 

that  fossil  salt  will  be  discovered,  as  it  doubtless  does  linn, 

exist  in  the  vicinity,  although  perhaps  at  a  considerable  The  strength  of  the  water  now  used  from  our  wells 

depth.     Unless  it  should  prove  very  pure,  however,  it  compared  with  that  of  Salina,  is  about  as  nine  to  twelte! 

would  be  necesssry  to  redissolve  it  to  obtain  the  salt  of  The  amount  manufactured  at  these  works  last  ye« 

commerce.     In  which  case  it  is  at  least  problematical  was  between  16  and  20,000  bushels,  1000  of  which 

if  it  would  add  much  to  the  value  of  the  manufacture,  was  made  by  solar  evaporation.     No  kettles  are  aid, 

From  the  springs  in  the  town  of  Salina,  (including  but  large  pans  of  wrought  iron,  which  were  made  in 

the  villages  of  Salina,  Syracuse,  Liverpool,  and  Ged-  Liverpool,  England.     Only  six  of  these  were  in  ope. 

desburgh,)  it  is  calculated  that  at  least  three  millions  ration  last  year;  more  have  heretofore  been  in  opera, 

of  bushels  could  be  made  annually,  should  the  demand  tion.    Twelve  or  fourteen  will  be  in  operation  next 

justify  it,  yielding  the  state  a  yearly  revenue  of  375,000  year, 

dollar*.  No  rock  salt  has  ever  been  found  here. 

Monteimna,  in  the  county  of  Cayuga,  embraces  salt  Tho  hills  and  Tidgei  run  almost  due  north  and  sooth, 

springs  of  great  value.    The  works  are  owned  by  a  and  the  soil  ia  generally  gravelly,  the  pebbles  beinr 

company  engaged  in  the  manufacture  of  refined  or  rec-  round  and  smooth. 

tifiedsalt    The  following  Table  shows  the  quantity  in  1810,  the  county  of  Cayuga  furnished  ned* 

of  salt  made,  the  revenue  to  the  state,  and  the  ex-  60,000  bushels  oF  salt.    How  much  is  made  at  present 

Pense:  I  have  not  been  able  to  ascertain. 

tapccted,  from                    Buahek.       Revenue,  at  7^2  per  ant.  In  the  County  of  Wayne,  the  town  of  Galen  OSIIBi 

.       .     ^     „                           _      Doi.  cu.  "     DoLcu.  factured  about  150  bushels  daily  in   1810,  making  in 

Aug.  1  to  Oct.  31,  1822,              3332      41G  SO            31  23  ftV*rncrp  nf  ahmtt    *n  Ann    «,»...K*      Tk— J  ••»  «»*,,! 

'fwfsi.  mm.  *» .!»..  ai.  mm .  mhii    AM  os           ar  i a  avmge  of  about  50,000  yearly.     There  are  streral 


Dol.  CU. 

Dol.  CU. 

41 G  50 

31  23 

628  93 

47  16 

400  93 

30  06 

340  75 

25  55 

Oc<. 31, 1822,  to  Jan.  31,  1823,  50314     628  93  47  16  7+iZB    1  '  Ji lu        •         •    t   ''         V 

J.n.  31  to  April  SO,  1823,  SS074    400  93  30  06  other  valuable  salt  spring,  m  tins  county. 

.April  30  to  July  31, 1883,  8726     340  75  85  55  Oenesee  county  contains  several  valuable  salmw: 

■         — but  they  are  not  extensively  wrought,  yielding  only  i 

f  14,297    1787  11         134  00  few  thousand  bushels  a  year. 

The  salt  water  used  at  Montezuma,  was  obtained  by       Seneca  county  enjoys  fine  salt  springs  in  Woloott 

the  Indians  by  digging  small  holes  in  the  ground  a  foot  and  the  neighbouring  towns ;  but  they  are  not  prodoc 

or  two  in  depth,  in  the  marsh  at  the  foot  of  the  ridge  tiye  *t  present.     - 

upon  which  the  village  now  stands.    The  water  came        The  salt  springs  in  the  counties  of  Ontario,  Niagm, 

through  small  strata  of  quicksand.    Afterwards  wells  Tompkins,  and  Oneida,  have  not  been  used  thus  far  is 

were  sunk  by  the  whites  to  various  depths,  from  four*  the  production  of  salt.    They  are  individually  of  grett 

teen  to  fifty  feet,  from  which  water  of  the  same  quality  worth  to  the  proprietors  and  to  the  state,  and  will  son 

with  that  which  was  first  discovered  was  taken  in  auffi-  be  made  productive. 

cient  quantities  to  make  considerable  salt.     The  wa«        The  strength  of  our  salt  springs  is,  upon  an  ivertgr, 

ter,  however,  was  weak,  yielding  about  eight  ounces  greater  than  those  in  Europe,. though  it  is  a  nutter  of 

to  the  gallon.  no  practical  moment  at  the  present  day.     It  should  be 

.    About  1 807,  General  John  Swartwout  began  to  ma-  remembered,   however,    that  many    European  brine 

nuiacture  salt  from  salt  water,  discovered  in  a  branch  springs  have  been  estimated  too  highly.     It  has  been 

of  the  Seneca  River,  since  called  Salt  Creek,  at  the  repeatedly  said,  for  instance,  that  the  brine  spring!  of 

depth  of  about  eight  or  twelve  feet  from  the  surface.  Barton  and  North wich,  in  England,  yield  six  ounce! 

Jhis  water  was  of  a  quality  like  that  first  used  ;  the  of  salt  to  the  pound  of  brine,  or  more  than  one-fourth 

fresh,  water  was  partially  excluded  by  means  of  a  curb,  part  pure  salt.     Now,  experiment  proves,  according  to 

fn  the  year  1310,  under  the  direction  of  the  Cayuga  the  minute  investigations  of  the  Bishop  of  Landaff.tbd 

Manufacturing  Company,  a  well  was  sunk  on  the  west  this  cannot  be  true ;  for  allowing  that  sixteen  ouoca 

side  of  the  ridge  of  ground  upon  which  the  village  now  of  water  can  bold  six  ounces  of  salt  in  solution,  ami  w 

stands,  to  the  depth  of  something  more  than  one  hun-  more,  it  follows  that  no  brine  spring  can  yield  *» 

dred  feet     In  sinking  this  well  three  separate  springs  ounces  of  salt  from  a.  pint  of  brine,  because  sisters 

of  water  were  discovered :  the  first,  like  that  which  ounces  of  water  with  six  ounces  of  salt  would  be  s  a- 

had  been  previously  used,  about  ten  feet  from  the  sur-  tUrated  brine  of  twenty-two  ounces :  therefore,  if  twes- 

face.    Then  succeeded  a  stratum  of  fine  blue  clay,  five  ty-two  ounces  of  brine  yield  six  ounces  of  salt,  *i*teen 

or  six  feet  in  depth ;  then  a  stratum  of  hard  pan,  with  ounces  of  brine  can  yield  only  four  and  fbur-elevtfltte 

occasionally  some  gravel,  about  thirty-five  feet  in  depth ;  ounces  of  salt.     So  that  the  strongest  brine  can  yield 

then  a  thin  stratum  of  quicksand,  containing  a  little  very  little  more  than  one-fourth  part  its  weight  of  nk 

weak  brine,  having  about  ten  ounces  to  the  gallon  ;  Cheshire  salt  brine  gives  twenty-two  per  cent;  in** 

then  succeeded  thin  irregular  strata  of  sand  and  clay,  remarkable  case  it  gave  twenty-five  per  cent;  sod 

with  some  water,  until  they  reached  to  the  distance  of  once  twenty-six  per  cent  of  salt 
a  hundred  feet,  where  they  found  the  great  fountain        In  Switzerland,  from  thirteen  to  fourteen  per  oeflt- 

of  water,  which  came  in  through  a  body  of  quicksand,  is  the  usual  strength  of  the  salt  brine  springs,   h 

This  water,  when  pare  and  unmixed  with  the  upper  France,  eleven  per  cent  is  the  average. 
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Most,  or  perhaps?  all  oor  brine  springs  are  original  or 
primary  source*.    Source*  are  of  two  Kinds  : 

1.  Those  which  rise  immediately  over  the  bed  im- 

1>regnating  the  water,  or* from  a  stratum  immediate- 
y  connected  with  it,  though  perhaps  at  some  distance 
from  the  fossil. 

2.  Those  which  rise  from  a  collection  of  salt  water 
nude  in  a  stratum  not  immediately  connected  With  the 
impregnating  mineral. 

It  is  not  essential  that  a  spring  should  rise  immedi- 
ately oyer  a  mineral  charging  its  waters ;  because,  after 
being  impregnated!  it  may  4ow  over  an  impervious 
stratum,  as  grauwacke,  for  example,  and  rise  at  a  very 
considerable  distance  pure  and  valuable  brine ;  it  is 
still  a  primary  source.  But  a  body  of  water  flowing 
over  salt,  or  any  other  mineral,  and  ooaing  through 
different  strata,  until  it  reaches  one  that  it  cannot  per- 
colate, and  then  it  follows  it  till,  from  some  cause,  (in 
what  manner  it  matters  not,)  it  rises  today,  is  a  se- 
condary source ;  because  it  neither  rises  over  the  mi- 
neral, or  any  stratum  immediately-  connected  with  it. 

In  mountainous  countries,  particularly,  this  is  a  sub- 
ject of  much  importance,  as  the  hopes  of  success  are 
founded  upon  permanent  sources,  which  the  secondary 
never  are,  being  liable  to  be  diverted  from  their  pre- 
sent channels  by  slight  obstacles,  and  to  rise  in  other 
places.  Some  of  .the  salines  in  Switzerland  are  worked 
on  this  principle  of  sources,  and  it  often  happens  that  a 
rein  of  water  is  intercepted,  and  leaves  the  brine  spring 
dry. 

At  Halle,  in  Germany,  and  at  many  other  places, 
mines  are  worked  by  catting  parallel  galleries  in  the 
parent  rock,  and  forming  dykes,  to  turn  water  into 
them,  where  it  remains  until  saturated.  It  is  then 
drawn  off  and  evaporated.  In  most  cases  judgment 
and  experience  are  necessary  in  drawing  water  from 
•rsJt'pits,  whether  natural  or  artificial,  where  it  reposes 
immediately  on  the  salt.  As  the  stratum  of  saturated 
water  next  the  salt  has  an  increased  specific  gravity, 
and  will  remain  at  the  bottom,  preventing  the  great 
volume  of  water  from  coming  in  contact  with  the  mi- 
neral to  be  saturated  in  its  turn,  it  is  necessary  to- keep 
the  water  in  motion.  Experience  has  proved  the  great 
utility  of  this  expedient,  which  will  saturate  the  water 
in  a  much  more  expeditious  and  effectual  manner  than 
by  allowing  it  to  remain  at  rest." 

3*  Rock  Sail  Mines. 

Native  rock  -salt,  or  fossil  salt,  is  found  in  most  coun- 
tries of  Europe,  and  also  in  every  quarter  of  the  globe. 

The  ancients  seem  to  have  been  acquainted  with 
rock  salt  It  U  probable  that  the  columns  of  fossil  glass, 
in  whiebUerodotns informs  us  the  Abyssinians  enclosed 
their  mummies,  were  masses  of  rock  salt  which  existed 
in  the  country.  Herodotus  likewise  informs  us,  that 
the  Lybiana  built  their  houses  wkh  it ;  and  Pliny  states 
that  the  Arabians  did  the  same,  cementing  the  whole 
by  sprinkling  water  upon  k. 

la  England,  beds  of  from  twenty  to  thirty  yards 
thick  are  found  in  Cheshire,  and  which  we  have  gene- 
AUy  described/under  that  article,  Vol  VI.  p.  167. 

in  France,  native  rock  salt  has  been  recently  (in 
U19)  discovered  at  Vic,  in  the  department  of  Jtfeuithe, 
*nd  also  in  the  department  of  the  Vosges,  associated 
with  gypsum,  day,  and  sandstone.  At  Yio  there  were 
•ix  distinct  strata  of  very  fine  rock  salt  from  three  to 
fourteen  inches,  and  at  a  depth  of  from  65  to  104 


metres.    Such,  however,  is  trie  condition  of  France,      &>)& 
that  no  use  has  yet  been  made  of  this  mineral  trea- 
sure.* 

Spain  possesses  the  celebrated  rock  salt  mountain  at  Spain. 
Cordova,  in  Catalonia,  and  it  is  'said  it  has  also  been 
lately  discovered  in  the  Pyrenees.'  At  Cordova,  about 
eight- tenths  of  the  mountain,  which  is  300  feet  high, 
consists  of  rock  salt  The  surface  of  the  mountain  is 
destitute  of  vegetation,  and  the  mountain  itself  is  com- 
posed of  vertical  and  generally  parallel  beds  of  thick 
salt,  clay  and  gypsum  alternating  with  each  other.  The 
salt  is  sometimes  transparent,  but  most  frequently  H 
occurs  in  translucent  masses,  consisting  of  small  grey- 
ish white,  or  reddish  granular  concretions.  The  country 
around  this  mountain  consists  of  micaceous  sandstone, 
argillaceous  slate,  and  compact  limestone. 

This  formation  seems  to  be  an  independent  one,  in 
a  valley  a  league  in  circumference,  the  surface  of  which 
is  covered  with  vegetable  soil.  At  one  end  oi'  it  is  a 
promontory  of  red  salt  660  feet  high,  without  crevices, 
chasms,  or  strata.  It  is  said  to  be  about  a  league  in 
circumference,  and  equal  in  height  to  the  surrounding 
mountains. 

At  La  Mancha,  fn  Spain,  there  is  a  similar  mass  of 
salt  210  feet  in  diameter,  which  is  mixed  with  and  co- 
vered by  sulphate  of  lime,  including  crystals  of  red 
quartz. 

Near  the  river  Ebro,  there  is  a  chain  of  hills  stretch*- 
ing  from  east  to  west,  and  consisting  of  salt,  sulphate 
of  lime,  and  limestone. 

In  Germany  there  are  many  masses  of  rock  salt,  Germany, 
namely,  in  Upper  Austria,  Stvria,  Bavaria, t  Wortem* 
berg,  Salzburg,  and  the  Tyrol.  The  salt  mines  Of  the 
Tyrol  are  situated  in  a  mountain,  and  they  are  wrought 
by  excavating  galleries,  and  introducing  fresh  water, 
which  is  allowed  to  remain  till  it  is  saturated^ 

In  Hungary  and  Poland,  there  seems  to  be  an  in*.  Hungary 
mense  deposite  of  rock  salt  otv  both  sides  of  the  Carpa-  and  Po  and. 
thian  mountains.  An  account  of  the  Hungarian  masses 
will  be  found  under  our  article  Hungary,  Vol.  XI. 

{>.  357,  and  of  those  of  Wielitska,  near  Cracow,  in  Po- 
and,  under  our  article  Poland,  Vol.  XVI.  p.  785. 

Near  Ockna,  in  Moldavia,  there  is  a  mountain  of 
rock  salt,  which  in  many  places  is  not  even  covered 
with  the  soil. 

'  In  Tsarisyrvania,  the  bottom  and  sides  of  die  valley 
of  Paraid,  consist  of  solid  salt  exposed  to  view,  and  it. 
rises  in  several  precipices  to  the  height  of  more  than 
200  feet. 

In  Italy  rock  salt  is  found  at  Altamonte,  in  Calabria. 

In  Caramania,  in  Asiatic  Turkey,  the  rock  salt  is  so  Turkey.. 
•hard,  and  the  air-  so  dry,  that,  we  are  informed  by 
Chardin,  it  ia  employed  in  the  construction  of  build- 
ings. 

The  whole  island  of  Ormuz,  in  the  Persian  Gulf, 
4s  said/ to  be  *  solid  mass  of  fossil  salt. 

'     In  Caubul,  the  rock  salt-  rises  in  a  cliff  more  than  Oaubul;. 
100  feet  above  the  river.     It  is  hard,  transparent,  and 
almost  pure,  and  the  road  is  out  through  it.    In  some 
places  it  is  streaked  of  a  blood  red  colour,  like  the 
earth  in  the  neighbourhood: 

In  Africa,  rock  salt  is  abundantly  distributed*     It  is  Afr 
found  in  Tunis  and  Algiers,  and  in  the  mountains 
which  bound*  the  desert  of  Lybia  on  the  north,  is  an 
immense  plain  covered- with  common  salt. 

Near  Jibbel  Had-deffa,  in  Tunis,  there  is  an  entire 
mountain  of  salt,  situated  at  the  eastern  extremity  o£ 
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salt,        the  lake  of  St.  Mark.    The  salt  is  of  a  reddish  or  pur-  process  of  evaporation  be  conducted  very  slowly,  tie    i 
W^W  pie  colour,  and  is  as  hard  as  stone.     A  portion  of  it  is  crystals  are  nearly  pure.     In  some  places  the  process  w* 
washed  down  by  the  dews,  and  becomes  as  white  as  is  conducted  so  well,  as  at  Lymington,  in  England, 
snow,  losing  the  sharp  bitterness  of  the  parent  rock.  where  it  takes  twelve  days,  that  from  the  roost  impure, 
In  the  mountains  of  LevoUiah  and  Miniss,  the  salt  or  mother  water,  it  still  contains  only  twelve  parts  in 
is  of  a  grey  biui?h  colour,  and  very  agreeable  to  the  the  1000,  or  little  more  than  one  per  cent,  of  import* 
palate.     The  salt  from  the  lake  of  St.  Mark  is  of  the  ties.     If,  then,  the  desiccation  of  lakes,  or  basins  filled 
same  quality,  and  the  principal  stratum  of  it  resembles  with  salt  water,  be  very  slow,  as  it  mast  be  when  the 
a  tesselated  pavement,  composed  of  various  small  cubes  process  is  to  be  finished  by  natural  evaporation,  tin 
of  common  salt.  muriate  of  soda  would  be  crystallized  before  the  other 
On  both  sides  of  the  Atlas  mountains  it  occurs  in  salts,  which  being  more  deliquescent,  might  be  seps> 
great  quantities.  M.  Hornemann  discovered  a  plain  on  rated  and  washed  away.     In  the  same  way,  the  gyp. 
a  limestone  range,  which  consisted  of  a  mass  of  rock  sum  that  usually  accompanies  salt  might  be  deposited, 
salt,  extending  so  far  in  length  that  no  eye  could  reach  and  being  nearly  insoluble  would  remain. 
its  termination,  and  at  the  same  time  several  miles  in        That  lakes  of  salt  and  fresh  water  have  once  covered 
width.     In  Abyssinia,  there  is  a  plain  of  salt  four  days  much  land,  is  not  to  be  doubted  in  the  face  of  so  may 
journey  across.  incontrovertible  facts  as  can  be  brought  forward.  Our 
saU  form1.      ;^e  American  •■!*  formation,  according  to  Dr.  Van  own  day  offers  proofs  of  the  changes  that  are  constant* 
lion.        "   Rensselaer,  extends  over  the  continent  from  the  A  lie-  ly  taking  place  on  the  earth's  surface,  by  thedesicc* 
ghany  mountains,  to  the  North  Pacific,  between  31° and  tion  of  lakes,  in  whatever  manner  accomplished.   Our 
45°  of  north  latitude.      In  this  immense  tract  rock  own  country,  with  our  immense  lakes  or  inland  seas, 
6alt  has  been  occasionally  found  ;  but  the  extent  of  the  will  one  day .  exhibit  a  different  picture  to  theejeof 
formation  is  inferred  from  the  brine  springs.  the  geographer,  the  painter,  and  the  geologist,  fan 
In  California,  rock  salt  is  found  in  large  quantities.  what  it  offers  at  present.     If,  as  may  readily  be  tup- 
On  the  plains  east  of  the  Rocky  Mountains,  it  is  posed,  a  vast  lake  once  covered  that  portion  of  our 
found  in  incrustations  covering  lands  of  some  extent.  country  to  the  west  of  the  Alleghany  mountains,  aad 
The   immediate    valley    of  the  Canadian  river  is  which  was  eventually  drawn  off  by  the  outlets  cut  by 
■bounded  by  precipices  of  red  sand  rock,  forming  the  the  St.  Lawrence  and  the  Hudson,  through  the  Higk 
river  Bluffs.   In  the  valley  between  these,  incrustations  lands  of  Montreal  and  New  York,  we  have  anidea 
of  nearly  pure  salt  is  found  covering  the  surface  to  a  upon  a  grand  scale  of  what  will,  at  some  future  dav,  be 
great  extent  like  thin  ice,  and  giving  it  the  appearance  the  effect  of  draining  our  northern  lakes.     The  falls  of 
of  a  coating  of  snow  when  seen  at  a  distance.  Niagara,  gradually  receding  to  the  outlet  of  Erie,  will 
In   South  America  the  sale  mines  are  numerous,  eventually  discharge  the  waters  of  the  great  lake  ud 
There  are  many  in   Peru  situated  at  the  height  of  its  tributary  streams  into  Ontario,  to  dash  rapidly  down 
10,000  feet,  and  some  of  them  are  near  Potosi,  where  the  St.  Lawrence  to  the  Atlantic,  or  to  be  distributed 
the  salt  is  usually  of  a  violet  colour,  and  occurring  in  slowly  as  from  a  reservoir. 

hard,  solid,  and  continuous  rocks.     It  also  occurs  in        The  bed  of  Erie  will  then  form  an  extensive  plan 
Mexico,  Chili,  New  Granada,  &c.     It  is  found  in  ira-  or  valley,  bounded  by  the  distant  hills,  and  watered 
mense  blocks  in  the  muriatiferous  clay,  lying  above  by  a  small  lake  or  river,  which  will  give  passage  tothe 
jandstone,  at  Punta  Araya,  on  the  Cordilleras;  and  at  St.  Clair  arid  Huron,  and  form  a  piolonged  channel  a) 
the  bottom  of  the  lake  Pennon  Blanco,in  Mexico,  there  the  river  Detroit.     Here  the  geologists  of  future  pe- 
ls a  bed  of  clay  containing  about  thirteen  per  cent,  of  riods  will  find  a  fresh  water  formation  in  successive 
rock  salt.    The  salt  lake  of  Pennon  Blanco  yields  an-  strata  upon  the  limestone  bed.     These  strata  will  pro- 
nually  250,000  fanegas  of  unpurified  salt  of  400  lbs.  bably  be  a  coarse  sandstone  with  argillaceous  marl, 
each.  containing  fresh  water  shells ;  among  others,  some  of 
In  North  America,  salt  does  hot  seem  to  have  been  the  Uniones,  so  well  described  by  Mr.  Barnes.    These 
found  in  the  state  of  rock.     It  is  found,  however,  in  in-  will   be  sedimentary  fresh  water  formations,  prodo- 
crustations  of  considerable  thickness  and  solidity  on  ced  almost  entirely  by  mechanical  means,  i.  e.  the  d<- 
the  soil  of  plains  and  prairies  near  the  sources  of  the  position  of  earthy  matters,   coarse  or  fine,  envelop- 
Arkansas  river ;  and  at  Fort  Osage,  there  is  an  exten-  .ing  organised  bodies.     They   may  have  a  differest 
live  plain  280  miles  south-west  from  the  fort,  .which,  structure  from   other  fresh  water   formations.    Tbe 
in  dry  and  hot  weather,  is  covered  with  an  incrustation  layers  may  be  distinct  and  numerous,  with  a  coarse 
-of  clear  white  salt,  from  two  to  six  inches  thick.     This  sandy  grain,  having  the  usual  perforations  to  manifest 
saline  is  about  thirty  miles  in  circumference,  and.  is  in  the  extrication  of  gas  from  the  limestone  beneath.  It 
jnany  places  covered  with  drift  wood.  may  be  similar  to  the  fresh  water  formations  of  Part 
Having  thus  given  an  account  of  the  principal  loca-  and  Rome;  or  may  resemble  the  molasse  of  S  witter- 
li ties  of  rock  salt,  we  shall  conclude  this  part  of  the  land. 

subject  with  some  observations  on  the  origin  of  this  But  we  need  not  look  either  into  ancient  record*, 
mineral,  for  which  we  have  been  indebted  to  Dr.  Van  or  into  futurity,  to  know  that  both  salt  and  fresh  wa* 
Rensselaer.  ter  lakes  have  covered  much  of  the  earth ;  and  that 
"  As  to  the  origin  of  rock  salt,  the  most  satisfactory  they  have,  and  do,  and,  from  analogy,  will  form  de- 
hypothesis  is  the  supposition  of  its  being  deposited  posits  of  soils  and  minerals.  Salt  lakes  still  exist 
from  sea ;  or  by  the  desiccation  of  salt  lakes  formerly  in  many  places.  The  zout  pans,  in  the  south  « 
covering  our  present  continents.  The  objection  that  Africa,  are  salt  lakes  furnishing  that  country  with 
the  composition  of  rock  salt  is  more  pure  than  that  salt.  Some  of  them  are  more  famous  than  others ;  bat 
from  the  sea  water,  which  contains  also  sulphate  and  all  are  situate  on  a  plain,  at  a  considerable  elevation 
muriate  of  magnesia,  sulphate  and  muriate  of  lime,  and  above  the  sea,  none  being  less  than  one  hundreds* 
sulphate  of  soda,  is  invalidated  by  the  recollection  that  above  it.  A  brief  account  of  one  will  suffice  for  toe 
whatever  impurities  may  exist  in  sea  water,  still,  if  the  rest.    The  greatest  part  of  the  bottom  of  thelsieu 
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covered  with  one  continued  body  of  salt,  like  a  sheet 
of  ice,  the  crystals  so  united  as  to  form  one  solid  body 
as  hard  as  rock.  The  shore  is  similar  to  the  sandy 
beach  of  the  sea  coast,  covered  with  sandstone  and 
quartzose  pebbles.  At  this  beach  begins  a  thin  crust 
of  salt,  increasing  in  thickness  and  solidity  as  it  ad* 
varices  to  the  middle  of  the  lake.  Near  its  margin,, 
where  it  is  four  or  five  inches  thick,  the  salt  is  taken 
out  with  pick-axes,  and  is  fit  for  use.  The  thickness 
of  this  bed  at  the  middle  has  never  been  ascertained)  as* 
the  waters  do  not  subside.  In  endeavouring  to  account 
for  the  accumulation  of  pure  crystallized  salt  at  the 
bottom  of  this  lake,  it  might  be  considered  an  explana- 
tion sufficiently  satisfactory  to  say,  the  waters  on  the 
sooth  coast  of  Africa  contain  a  high  proportion  of  salt 
During  the  strong  south-east  winds  of  summer,  the  sea 
spray  is  carried  a  great  distance  into  the  country,  in 
the  shape  of  thick  mist.  The  powerful  and  combined 
effects  of  the  dry  wind  and  sun  carry  on  a  rapid  evapo- 
ration of  the  aqueous  part  of  the  mist,  and,  of  course, 
a  disengagement  of  the  saline  particles,  which  fall  on 
the  ground  and  the  foliage  of  the  shrubbery.  When 
the  rains  commence,  they  are  dissolved  and  carried  in 
solution  to  the  salt  pan,  towards  which  the  country  on 
ever)  side  inclines. 

The  quantity  of  salt  thus  taken  from  the  sea,  and 
borne  into  the  country,  is  so  very  great,  that  at  the  dis- 
tance of  many  miles  from  the  co.JSt,  the  air  is  percepti- 
bly saline  when  walking  against  it.  The  atmosphere  is. 
obscure,  and  objects  at  a  short  distance  are  not  seen. 
These  winds  last  for  nearly  two-thirds  of  the  whole 
year,  and '  it  is  easy  to  conceive,  that  in  the  lapse  of 
ages  an  immense  accumulation  of  salt  can  thus  be 
formed.  This  lake  is  in  red  sandstone,  and  the  salt  is 
in  some  places  tinged  with  the  red  colour  of  the  oxide 
of  iron. 

In  Mexico,  the  salt  lake  of  Pennon  Blanco,  already 
noticed,  yields  annually  250,000  fanegas  of  unpurified 
salt  of  400  lbs.  each,  making  an  aggregate  of  about 
1,785,714  bushels. 

Turks  Islands  are  celebrated  for  salt  ponds,  which 
in  some  years  have  yielded  more  than  30,000  tons  of 
salt  for  exportation. 

The  occurrence  of  rock  salt  deep  under  the  surface 
of  the  earth,  or  high  above  the  level  of  the  sea,  forms 
no  objection  to  its  being  a  deposit  from  water,  since 
all  geologists  allow,  and  undoubted  facts  prove,  that 
the  ocean  once  covered  all  the  continents  now  known. ' 
Whether  the  earth  has  been  elevated  above  the  sea,  or 
the  sea  depressed  beneath  the  level  of  the  earth,  the 
▼alleys  must  have  been  filled  with  salt  water,  which, 
upon  evaporation,  deposited  salt.  At  Cardona,  and 
other  places,  it  seems  to  have  been  deposited  in  the 
red  sandstone,  or  rather  to  be  enveloped  by  it.  Some 
of  these  valleys  occur  at  great  elevation :  thus  the  one 
in  which  is  deposited  the  salt  mine  of  Tyrol  is  5000 
feet  above  the  level  of  the  sea.     In  the  deserts  of  Peru 

• 

is  one  10,000  feet,  according  to  Ulloa,  above  the  sea. 
Others  again  are  at  various  depths  beneath  the  sur- 
face ;  thus,  one  in  England  is  735  feet  deep,  being  420 
feet  beneath  the  level  of  the  ocean. 

The  difficulty  which  has  been  supposed  to  exist  in 
accounting  for  the  formation  of  strata  under  which  rock 
•alt  is  found,  is  in  a  great  measure  obviated  by  the  or- 


ganic remains  round  in  them  ;  proving  that  each  stra*  Salt- 
turn  was  once  the  uppermost  and  last  formed  on  the 
globe,  and  was  in  turn  covered  by  others  at  different 
and  distant  periods.  '  In  the  same  way  there  are  many 
strata  occasionally  covering  coal .  and  beds  of  shale, 
abounding  in  vegetable  impressions. 

The  situation  of  salt  in  beds  or  springs  at  the  foot  of 
mountain  chains,  as  already  mentioned,  may  in  some 
measure  tend  to  illustrate  its  formation,  as  it  is  proba- 
ble that  they  (the  mountain  chains)  were  once  the 
boundaries  of  inland  seas  or  lakes,  when  our  continents 
and  oceans  bore  a  different  relative  position  from  what 
they  now  exhibit."*   . 

4.  On  the  Uses  of  Salt. 

The  uses  of  salt  are .  numerous  and  important.    It  is  Uses  of 
used  in  the  following  articles  of  manufacture.  salt. 

"  Sal  ammoniac,  says  Dr.  Van  Rensselaer,  or  mu- 
riate of  ammonia,  is  made  in  abundance  from  common 
salt,  which  contains  51  per  cent,  of  muriatic  acid. 

The  manufacture  of  thisv  article  was  abandoned  in 
England,  in  consequence  of  the  heavy  duty  Of  ,£30  per 
ton  laid  on  salt.  In  consequence,  however,  of  bittern 
from  the  salt  works  being  allowed  iu  Scotland  for  the 
manufacture,  the  price  has  been  reduced  nearly,  one 
half,  and  before  the  duty  was  taken  off,  was-  sold  at 
£  J  20  per  ton. 

.  In  the  manufacture  of  glass,  salt  is  largely  employ* 
ed;  soda,  which  is  procured  from  common  salt,,  is  used 
for  plate  glass ;  potash  for  flint  glass,  and  common  .salt* 
mixed  wi-h  kelp,  for  crown-glass. 

Oxy-muriate  of  lime,  and  other  oxy-muriatic  salts 
employed  in  bleaching,  are  made  from  salt,  and  con* 
sume  a  large  quantity  of  it  in  the  manufacture/ 

Spirit  of  salt,  or  muriatic  acid,  requires  large  quanti- 
ties of  salt.  Mr.  Parkes  consumed  twenty  tons,  pearly 
in  the  production  of  it ;  and  at  least  1000  tuns  are  used 
for  this  purpose  in  England  every  year.  It  is  used  in 
a  variety  of  processes  in  dyeing  and  calico  printing. 

Glauber's  salt  is  made  from  what  remains  in  the  stills 
after  the  distillation  of  muriatic  acid..  This  residuum 
was  formerly  thrown  away,  until  a  person  employed  it 
in  making  Glauber's  salt. 

Epsom  salt  is  produced  from  salt,  or  the  evapora- 
tion of  sea  water.  The  brine,  which  yields  100  tons  of 
salt,  gives  from  four  to  five  tons  of  this  valuable  article. 
Dr.  Henry,  has  discovered  a  process  of  preparing  it 
from  magnesian  limestone,  and  has  reduced  the  price 
one  half.  It  can  be  made  however  still-cheaper  from  sea 
water.  Magnesia  is  made  from  salt  brine,  or  sea  water. 

Crystallized  soda  is  also  made  from  common  salt;, 
and  a*  the  duty  is  taken  off  salt,  the  importation  of 
American  or  Russian  pot  and  pearl  ashes  m^y  be  su- 
perseded, and  10,000  tons  may  be  used  annually  in 
Great  Britain.  Several  hundred  tons  are  used -in  wash- 
ing alone. 

Barilla  of  an  excellent  quality  is  made  from  sak. 
In  the  manufacture  of  hard  soap,  salt  is  a  necessary  in- 
gredient 

Corrosive  sublimate  is  always  made  from  common 
salt.  It  is  not  only  a  medicine,  but  is  used  extensive- 
ly in  calico  printing,  and  in  other  arts.  .  Salt  is  always 
used  in  making  corrosive  sublimate :  every  6  lbs*  of 


Some  curious  discoveries  respecting  the  consolidation  of  sand  by  the  fumes  of  salt  or  of  brine,  have  very  recently  been  made  by  Sir 
•Junta  Hall,  Bart.  A  copious  abstract  of  his  very  curious  paper  oa  this  subject,  will  be  sound  in  Dx*  Burster's  Journal  of  Science,  vol.  ia. 
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quicksilver  require  12  lb*,  of  salt;  and  in  making  ca- 
lomel, every  9lba.  of  quicksilver  require  16 lbs.  of  cor* 
rosive  sublimate.  a 

Patent  yellow  is  also  prepared  from  common  salt. 

In  the  fisheries,  in  asking  provisions  for  the  sea  set* 
vice,  and  for  exportation,  salt  is  largely  employed.  For 
.these  purposes,  however,  it  should  contain  no  muriate 
of  magnesia,  which  deliquesces  and  dissolves  the  salt. 
It  is  always  present  when  salt  is  made  by  a  rapid  eva- 
poration. 

Butchers,  morocco  dressers,  and  skinners,  employ  it 
in  large  quantities. 

Housekeepers  employ  salt  in  quantities,  ofwhich.no 
accurateestimate  can  be  made.  By  inquiring  of  the  best 
bakers  in  this  city,  (New  York)  I  find  that  upon  an  aver- 
age throughout  the  year,  Sjlbs.  of  salt  are  required  for 
two-  barrels  of  ftour,or  half  a  pound  of  salt  to  every  bushel 
of  flour.  Hence  it  may  be  presumed,  that  every  adult 
consumes  an  ounce  of  salt  per  week,  or  three  and  a 
quarter  pounds  per  annum  in  bread  only.  Thus,  then, 
ten  millions  of  people  (our  population)  consume  yearly 
m  bread  32,500,000  lbs.  or  14,500  tons,  or  580,360 
bushels  of  salt.  In  England  double  this  quantity  would 
be  consumed,  since  there  a  pound  of  aalt  is  used  to* 
every  bushel  of  flour. 

farmers  use  great  quantities  in  making  butter  and 
-cheese,  and  for  steeping  wheat  to  prevent  smut ;  for 
which  purpose  it  proved  the  best  in  a  trial  of  four- 
teen substances,  simple  and  compound.  Bishop  Wat- 
son says,  that  in  Northwich  alone  3000  tons  of  salt  were 
annually  sold  to  the  farmers  of  that  district. 

In  glazing  earthen  ware  much  salt  is  consumed,  and 
it  is  far  preferable  to  the  preparations  of  lead,  which 
are  liable  to  be  dissolved  by  vinegar,  and  eaten.  In 
England  the  manufacturers  of  earthen  ware  sometimes 
used  to  pay  one-twelfth  of  the  real  amount  of  their  sales 
for  salt. 

Salt  is  likewise  employed  by  iron  founders  in  me- 
tallic cements,  and  in  rendering  bar  iron  very  mal- 
leable. It  is  used  by  whitesmiths  and  cutlers  in  case- 
hardening,  in  tempering  files,  and  some  other  edge 
tools  ;  mixed  with  other  substances  for  reducing  me- 
tallic ores,  assaying  minerals,  and  rendering  metals 
fusible,  by  the  refinerB  of  silver,  and  to  prevent  the 
oxidizement  of  some  metals.  It  is  used  to  moderate 
the  flame  of  combustible  bodies ;  and  is  extensively 
employed  by  the  philosophical  and  manufacturing 
chemist,  and  by  the  druggist  for  a  variety  of  pharma- 
ceutical purposes. 

In  horticulture,  salt  it  much  used,  particularly  in 
England,  where  its  merits  are  better  appreciated  than 
with  us.  It  prevents  the  depredations  of  insects  on 
fruit  trees,  and  when  properly  applied,  protects  them 
from  the  honey  dew.  Persons  ambitious-  of  having 
good  cyder  orchards  are  advised  to  dig  a  small  trench 
a  few  yards  from  each  tree,  and  place  within  it  a  few 
pounds  of  salt,  which,  by  the  rains,  &c  is  gradually 
conveyed  to  the  roots,  and  produces  the  most  desirable 

effects. 

In  agriculture,  I  regret  to  say,  salt  has  not  met  the 
attention  k  merits  in  this  country.  In  after  years, 
perhaps,  when  soil  becomes  more  valuable,  we  too 
may  be  driven,  as  they  now  are  in  many  parts  of  Eu- 
rope, to  seek  means  of  rendering  bad  land  productive, 
and  literally  leave  no  stone  unturned  that  can  tend  to 
accomplish  the  object. 

In  Europe  much  has  been  said  and  written  to  prove 
and  to  disprove  the  utility  of  salt  as  a  manure.  With- 
out entering  at  all  into  their  ideas  of  the  modus  ope- 


randi, we  may  judge  from  the  effects  of  experiment 
I  may  say,  however,  that  it  has4  been  supposed  bene-  " 
ficial  in  small  quantities,  by  its  tendency  to  promote 
putrefaction ;  and  injarious  in  large  proportion,  be- 
esuse  it  then  exerts  its  antiseptic  powers.  It  has  been 
supposed  of  benefit  by  destroying  snails,  grubf,  and 
other  animals  in  the  ground. 

It  is  observed  by  Dr.  Darwin,  that  as  it  is  a  stimulus 
which  possesses  no  nourishment,  but  may  excite  the 
vegetable  absorbent  vessels  into  greater  action  than 
usual,  it  may,  in  a  certain  quantity,  increase  their 
growth,  by  taking  up  more  nonrfehment  in  a  given 
time,  and  performing  their  circulations  and  secretion? 
with  greater  energy.  In  a  greater  quantity  its  stimu* 
lus  may  be  so  great  as  to  act  as  an  immediate  poison 
on  vegetables,  and  destroy  the  motions  of  the  veiseii 
by  exhausting  their  irritability. 

The  reports  of  experimenters  on  the  use  of  salt,  u 
a  manure,  have  been  as  different  as  the  soils  on  which 
their  trials  were  made ;  owing,  in  some  measure,  to 
causes  which  can  never  be  foreseen  or  controlled,  and 
on  which  agricultural  experiment  so  generally  depeixk 
•  In  soils  of  ferruginous  sand,  brought  to  a  proper  cue. 
sistence  by  mud,  or  clay,  or  marl,  salt  has  been  found 
to  exert  effects  superior  to  eight  out  of  ten  of  the  bet 
manures.  A  quantity  of  ground  was  prepared,  asd 
divided  into  beds  of  forty  yards  in  length,  bj  one  in 
breadth.    The  beds  were  then  sowed  and  manured  br 

the  following  substances,  in  the  quantities  mentioned: 

< . 
1.  No  manure. 
S.  Salt,  half  a  peck. 
3   Lime,  one  bushel. 

4.  Soot,  one  peck. 

5.  Wood  ashes,  two  pecks*  | 

6.  Saw  dust,  three  bushels. 
7-  Malt  dust,  two  pecks. 

8.  Peat,  three  bushel*. 

9.  Decayed  leaves,  three  bushels.  | 

10.  Fresh  dung,  three  bushels. 

11.  Chandler's  graves,  9  lbs. 

With  the  exception  of  chandler's  graves,  salt  vasde*  | 
cidedly  the  best  of  those  used.  ,  On  a  trial  of  coo- 
pounds,  the  combination  of  salt  and  soot  was  the  ueit 
The  substances  were  mixed  in  the  following  order, 
an  J  the  same  quantity  of  each  employed  as  when  a*d 
singly ; 

1.  Salt  and  lime. 

2.  Salt,  lime,  and  sulphuric  acid. 

3.  Salt,  lime,  and  peat. 

4.  Salt,  lime,  and  dung. 

5.  Salt,  lime,  gypsum,  and  peat. 

6.  Salt  and  soot. 
7'  Salt  and  wood  ashes. 
8.  Salt  and  saw  dust. 
9-  Salt  and  malt  dust. 

10.  Salt  and  peat. 

11.  Salt,  peat,  aud  bone  dust. 

12.  Salt  and  decayed  leaves. 

13.  Salt  and  pearl  ashes. 

14.  Salt  and  chandler's  graves. 

Perhaps  this  superiority  may  be  accounted  for  ty 
the  quality  of  saline  substances  to  attract  moisture frov 
the  air  ;  for  those  beds  where  salt  had  been  used  V0* 
visibly  and  palpably  moister  than  the  rest,  erefl  '« 
weeks  after  the  salt  had  been  applied ;  and  the  ap- 
pearance continued  until  rain  fell,  when,  of  »«**» 
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the  distinction  cased.    In  aevetel  inrtannrs  the  crop   ttMstra  several  paper*  shawmf  the  great  advan-      Salt." 
of  the  land  failed*  altogether,  except  on  the  put  where    tag**  resulting  from  the  use  of  sah  as  a  manure,  in 
salt  was  applied.  .         .  -     improving  land,  and  increasing  the  Bomber  at?  cattle. 

It  is.  to  be  remarked  that  these  observation*  apply  Jt  is  there  aaaerted  that  mere  than  the  usual  quantity 
particularly  to  what  are  called  femiginoe»eaa4yeoi|a4  of  Working  oattle  on  a  farm  give*  a  doable  advantage, 
to  that  they  are  adapted,  In  a  good  measure,  to  some  by  doing  the  work-  in  season,  and  enriching  more  land 
part  of  our  salt  formation ;  and  much  of  the  land  lyings  by  their  additional  manure.  The  difficulty  of  main- 
between  the  Council  Bluffs,  and  the  Roeky  Mountains,  taining  this  additional  number  of  cattle  without  in* 
a  band  running  parallel  te-the  -river  Platte,  ie~eueh,  creasing  -the  expense,  is  obviated  by  the  use  of  salt, 
perhaps,  as  after  ages  may  improve  by  the  use  of  the  To  prove  which  it  is  advanced  : 
salt  abounding  in  the  rivers  in  that  region.  It  will  1.  That  sak  given  with  the  food  of  cattle  augments 
be  long  before  the  poptrlatioir  of  that  section  of  the    its  nourishment 

union  will  be  suAcientfy  numerous  to-  make  it  neces-  2.  That  in  proportion  to  the  quantity  of  salt  eaten 
sary  to  think  of  it  It  will  be  at  a  period  when  all  by  .cattle,  the  effects  of  the.augmentation  are  perceived. 
our  national  resources  are  brought  into  action.  3..  That  no  ill  ceoaequences  follow  its  use,  even  when 

In  Hindoatan  and  China  all  the  land  on  die  coast    given  without  stint. 
is  regularly  treated  with  sea.  water,  end]  they  depend        These  propositions  are  supported  by  Unquestionable 
solely  on  this  management  for  the  increase  and  good-    evidence,  and  the  trials  of  very  many  persons.         * 
ness  of  their  rice  crops.    In  Poland  salt*  ia  extensively  v     'Crau*  in  the  jurisdiction  of  Aries,  in  the  county  of 
used  tn  the  tillage  of  land.  Provence,  France,  has.  an  extent  of  six  leagues  by 

Many  valuable  communications  on  the  use  of  salt,  ea  three,  the  whole  surface  of  which  is  covered  with  small 
amaniire,  have-been  made  to  the  British  Board  of  Agri-  '  rough  stones,  and  not  a  tree  or  bush  is  to  be  seen  up- 
culture.  T  mayvbe  allowed  to  mention'  two  -further  on  the  whole  district,  except  a  very  few  scattered  on 
experiments  made  on  this  subject  the  border ;  yet  on  this  apparently  barren  spot,  by 

To  show  the  effects  and  advantages  of  salt  properly  the  free  use  of  salt,  more  numerous  flocks  of  sheep 
applied  to  vegetables,  the  .gardener  of  Lord  ft  Man>  ere  bred  and  reared  than  upon  any  other  common  of 
ners-made  the  following  experiment,  m  an  .extreme  equal  extent  in  the  kingdom ;  and  what  is  not  lees  re* 
dry  summer,  upon  a  bare  piece  of  paatUM  land,  cast  of  marhehle,  the  eheep  ace  healthier,  hardier,  and  endure 
which  the  cattle  were  all  .taken  for  want  of  grass.  lie  the  severity  of  the  winter  with  less  loss;  though  they 
marked  off  four  places,  each  of  which  was -watered  for  have  fewer  sheep  cotes  for  covering,  than  those  fed 
nine  successive  nights,  in  the  following  manner :  the  and  bred  in  more  luxuriant  pastures,  and  that  have 
first  with  one  gallon  of  spring  water;  the  .seoend  with  jhe  advantage  of  convenient  shelter.  Add  to  this, 
a  gallon  of  the  same  water*  containing  an  ounce  of  that  the  .wool  .of  the  flocks  bred  and  brought  up  in 
common  salt;  the  third  with  the  seme  quantity  of  .the  Crau  is  net  only  the  finest,  but  bears  the  highest 
water,  and  two  ounces  of  salt;  and  -the  fourth  with  .price  of  any  in  France.  It  ia  concluded,  that  these 
the  same  quantity  of  .water,  and  three  ounces  of  aalt,  -surprising  effects  are  consequent  upon  the  unlimited 
which  gave  the  following  effects:  use  of  salt :  for  it  frequently  happens  that  the  Crau  ia 

The  grass  in.  the  second  place  grew  met*  abundant,  so  patched  op  in  summer,  that  the  animals  are  obliged 
and  of  a  darker  green  than  that  in  the  first ;  in  the  to  turn  up  the  very  stones  to  get  the  few  blades  of 
third  place  it  grew  only  by  .spots,  for  pent  of  it  wee  grata  that  grow  round  them,  and  yet  none  perish  for 
killed  where  the  greatest  quantity  of  water  All ;  and  want  of  food.  Allowing  every  excellence  than  can 
the  fourth  was  quite  brown  for  *  greater  compass  than  -possibly  be  supposed  inherent  in  the  herbage,  yet  the 
the  third :  by  which  it  appears  that  am  ounce  of  ealt  quantity  of  it  is  so  small,  that  without  the  abundant 
ins  gallon  of  water  had  a  better  effect  then  the  water  use  of  sab,  a  fourth  part  of  the  sheep  kept  in  the  Crau 
done ;  and  that  three  ounce*  of  salt  mined  in  a  gallon    could  not  subsist  on  it 

of  watea  was  more  than  the  grass  could  immediately  The  second  proposition  can  be  proved  by  en  expe- 
Kceive ;  but  the  fourth  place,  in  the  ensuing  spring,  riment,  which  every  former  can  make,  simply  by  giving 
was  the  most  fertile  of  them  all  aalt  to  one  half  of  his  cattle,  and  none  to  the  other 

The  other  experiment  I  shall  notice  ia  related  by  Dr.  half:  in  lees  than  a  month  there  will  be  a  perceptible 
Holland,  well  known  by  his  agricultural  survey  of  difference  in  the  appearance  of  the  animals,  in  the 
Cheshire.  sleekness  of  their  coat*}  in  their  growth,  and  in  their 

After  draining  a  piece  of  sour  rushy  ground  about  strength  and  firsnneat  of  labour ;  and  these  effects  will 
the  middle  of  October,  he  ordered  some  refuse  salt  be  produced,  by  little  more  than  half  their  usual  food. 
to  be  spread  upon  a  part  of  the  land,  at  the  rate  of  eight  The  third  proposition  is  supported  by  the  practice 
bushels  te  the  acre^and  in  another  part  sixteen  bushels.  .  in  Aries,  where  the  cattle  have  as  much  salt  as  they  can 
In  a  short  time  the  vegetation  disappeared  totally,  and  eat,  and  none  are  so  healthy,  or  thrive  so  fast,  as  those 
Airing  the  month  of  April  following  not  a  blade  of   that  eat  most  of  it 

gr*8*  was  to  be  seen.  Jin  the  latter  .end  of  the  month  In  Spain,  where  the  finest  wool  in  the  world  is  pro- 
of May  a  most  flourishing  crop  of  rich  grass  made  ita  duced,  large  quantities  of  salt  are  given  te  the  sheep1 ; 
tppetrsnce  on  that  part  where  the  eight  bushels  had  to  which  they  attribute,  in  a  great  measure,  the  fine- 
heen  laid.    In  the  month  of  July  the  other  portion    ness  of  she  wool. 

produced  a  still  stronger  crop ;  the  cattk  were  remark-        In  England  a  thoosandeheep  consume  at  the  rate  of 
**>ly  fond  ef  it ;.  and  during  the  whole  of  the  ensuing    a  ton  of  sak  annually.    It  ia  supposed  to  destroy  the 
winter,  (which  is  ten  or  twelve  years  aifice^and  to    faaciola  hepatica,  or  fluke  worm. 
&i*day,^e  land  retained,  and  ya^ejthibiUt  a  superior       It  has  long  been  a  practice  in  our  country  to  give 
Urdure  to  *he  neighbouring  closes.  -safe  to  hones,  and  to  milch  cows.    About  1,000,000 

fo  the  memoirs  of  ffee  goyal  Academy  of  sktencea    tons  are  given  to  animals  in  England." 
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We  shall  now  conclude  this  article  with  an  account 
of  the  results  obtained  by  Dr.  Henry  of  Manchester, 
from  an  accurate  analysis  of  various  kinds  of  foreign 
and  domestic  salt,  which  we  have  extracted  from  his 
interesting  paper  on  the  subject,  published  in  the  Phu 


losophical  Transactions  for  1810.    From  these  rendu 
it  will  be  seen,  that  foreign  salt,  in  favour  of  which  i 
prejudice  has  so  long  existed,  in  place  of  being  superur  N 
to  the  Cheshire  salt,  is  really  inferior  to  it  in  those  poim 
on  which  its  primary  quality  depends. 
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Besides  the  works  quoted  under  the  different  arti- 
cles referred  to  in  this  work,  the  following  books  may  be 
consulted. 

Ludolf,  Historic*  Elhiopica.  Brownrigg's  Art  of 
miking  Common  Salt*  1748.  Watson's  Chemical  Essays, 
voL  ii.  Fossombroni  on  Salt  Works,  in  the  Mem.  So- 
del.  Italian,  vol.  vii.  p.  57.  Lee  on  enclosing  a  Salt 
Marsh,  Transactions  of  the  Society  of  Arts ,  vol.  viii.  p. 
114.  Philosophical  Transactions,  No.  61.  and  413. 
Wraiall's  Memoirs  of  the  Courts  of  Berlin,  Dresden, 
Warsaw*  $c.  Leigh's  History  of  Lancashire.  Masson, 
PhiL  Trans,  vol.  Ixvi.  p.  297.  Dr.  Henry,  PhiL  Trans. 
1810.  Dr.  Rensselaer's  Essay  on  Salt,  New  York, 
1823;  and  Dr.  Brewster's  Edinburgh  Journal  of  Sci- 
ence, vol.  i.  p.  384;  and  vol.  iv. 

SALTNESS  of  the  Sba  in  different  Latitudes. 
See  Physical  Geography,  Vol.  XVI.  p.  519. 

SALTS,  Fbioobific.    See  Cold,  Vol.  VI.  p.  734. 

SALTASH,  a  borough  and  market  town  of  Eng- 
land, in  the  county  of  Cornwall,  is  situated  on  the  de- 
clivity of  a  steep  hill,  near  the  western  bank  of  the 
Taroar,  from  which  the  principal  street  ascends  with 
a  steep  ascent  Besides  this  there  are  other  two  streets, 
which  are  narrow  and  indifferently  built    The  houses, 
which  are  built  of  stone  Quarried  out  of  the  founda- 
tions, are  one  above  another  on  the  face  of  the  hill, 
on  the  summit  of  which  the  mayoralty  hall  and  the 
chapel  are  built.,    The  mayoralty  hall,  erected  above 
fifty  years  ago,  is  supported  by  pillars,  the  open  space 
.below  being  appropriated  for  the  accommodation  of 
the  market  people.    There  are  here  meeting-houses  for 
Baptists  and  Wesley  an  Methodists ;  and  a  small  free 
school,  said  to  have  been  founded  by  Queen  Elizabeth. 
The  ferry  over  the.  Tamar,  the  privilege  of  dredging 
for  oysters,  and  certain*  duties  payable  by  masters  of 
.ships,  produce  an  annual  revenue  of  about  £300  to  the 
corporation. 

The  village  of  St.  Stephen's,  where  the  church  of  the 
parish  to  which  Saltash  belongs  stands,  is  about  a  mile 
to  the  south-west  The  church  is  a  spacious  structure, 
with  a  lofty  tower  at  its  west  end.  In  the  vicinity  are 
the  remains  of  that  almost  unfrequented  fortress,  Tre- 
.  maton  castle.  The  inhabitants  of  Saltash  are  chiefly 
fishermen.  The  town  sends  two  members  to  parlia- 
ment    Population  about  1 J  50. 

SALTCOATS,  a  seaport; town  of  Scotland,  in  the 
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parishes  of  Ardrossan  and  Stevenston,  and  county  of 
Ayr,  situated  on  the  eastern  coast  of  the  Firth  of  Clyde. 
About  140  years  ago  it  consisted  only  of  a  few  house*; 
but  it  now  contains  several  streets,  with  excellent,  haul. 
some,  and  even  elegant  houses.  There  is  here  1  Relief 
meeting-house,  and  also  places  of  worship  for  Burgfe- 
ers  and  Antiburghers.  As  the  salt  water  is  here  re- 
markably pure,  from  there  being  no  rivulet  within 
five  miles  of  the  place,  Saltcoats  is  much  resorted  tofor 
sea-bathing.  The  harbour,  which  is  safe  and  commo- 
dious, has  good  quays  and  piers,  admits  vessels  of  100 
tons  fully  loaded,  and  can  contain  twenty  or  thirty  of 
them.  In  the  year  1819,  612  tons  of  salt  were  nude  at 
the  salt  pans  here.  In  the  same. year,  the  shipping!* 
longing  to  the  port  amounted  to  35  vessels,  nangttat 
by  234  sailors,  and  containing  3324  tons.  There  wa 
also  exported  14,346  tons  of  coal,  and  imported  204T 
quarters  of  grain.  Ship-building  was  formerly  carried 
on  here  to  a  considerable  extent;  but  at  present  little 
business  is  done  in  it.  There  is  here  a  chemical  wort 
for  making'  magnesia  and  epsom  salts.  Populitt* 
about  3413. 

SALVADOR,  St.  or  Bahia,  a  large  snd  wealthy 
city  of  Brazil,  situated  at  the  entrance  of  All  Stiofi 
Bay.  The  city  consists  of  two  parts,  one  built  00  lo» 
ground  near  the  shore,  and  consisting  of  streets  filled 
with  storehouses,  &c.  the  other  on  a  high  hill,  which  » 
inhabited  by  all  the  principal  people.  The  street!  at 
very  narrow,  ill-paved,  and  dirty,  especially  thebacM 
them,  which  are  the  receptacles  for  the  most  intoler- 
able filth.  The  principal  squares  are,  the  Royal  Sqn*f*> 
contiguous  to  the  palace,  and  the  square  of  the  Jesuit 
The  governor's  palace,  an  old  and  paltry  building,  oc- 
cupies one  side  of  the  Royal  Square  ;  and  the  minted 
public  offices  the  opposite  side.  The  court-house^ 
on  the  third  side,  and  the  senate  hall  and  the  prism 
occupy  the  fourth  side.  The  buildings  of  the  city  a* 
ill  constructed,  and  rapidly  decaying.  The  houses  bs« 
all  latticed  windows  and  balconies.  The  priiwip«JjP^* 
lie  buildings  are  the  churches.  The  cathedral,  *fiieb 
is  on  a  great  scale,  is  Hilling  into  decay.  The  eolfep» 
and  archiepiscopal.  palace  adjoining  to  it,  which  aj> 
finely  situated  on  the  summit  of  the  hill,  are  kept  n 
good  repair.  The  handsomest  structure  in  StSah» 
dor  is  the  great  church. of  the  ex-Jesuits,  1***? 
wholly  of  marble,  brought  over  from  Europe  st  s  p* 
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expence;  and  itoiriterior  decorations  correspond  with 
iti  external  magnificence.  The  rails  of  the  altar  are  of 
'  brass,  and  the  wood  work  ia  inlaid  with  tortoise  shell  ; 
and  the  chancel,  side  aisles,  altars,  and  recesses,  ere' 
covered  with  a  profusion  of  gildings,  paintings,  and 
images.  The  college  and  monastery  contiguous  to  the 
church,  have  been  recently  fitted  up  as  an  hospital. 
The  books  and  MSS.  belonging  to  the  college  are  heap* 
ed  together  in  a  very  neglected  state. 

The  Franciscan  church  and  monastery  are  very  large 
edifices.  The  monastery  is  two  stories  high,  and  the 
rooms  of  the  monks  open  into  corridors,  which  front 
a  spacious  quadrangular  court,  with  a  fountain  in  the 
centre,  the  walls  of  the  court  being  ornamented  with 
European  blue  tiles  in  compartments  containing  histo- 
rical compositions. 

Adjoining  these  buildings  is  another  for  the  bro- 
thers of  the  Franciscans,  who  may  prefer  a  secluded 
fife  in  their  old  age.  It  has  a  curious  stucco  front* 
sod  a  handsome  cemetery,  having  two  rows  of  arched 
Taults  three  tiers  deep,  each  vault  being  the  receptacle 
of  a  single  coffin.  The  vaults  are  white- washed,  and 
between  the  two  rows  is  a  broad  space  paved  with 
marble,  with  a  drapery  figure  of  religion  at  the  end  of 
it.  This  cemetery  is  kept  very  clean,  and  is  ventilated 
by  windows  in  the  roof. 

The  church  of  the  Carmelites  is  a  more  handsome,  as 
well  as  a  more  modern  building  than  that  of  the  Fran- 
ciscans, and  the  adjacent  monastery  is  unusually  rich. 
The  buildings  of  the  Benedictines  are  inferior  to  those 
described.  There  are  many  other  churches,  chapels, 
monasteries  arid  convents,  which,  though  worth  visit- 
ing, are  scarcely  worth  describing.  The  principal 
parish  churches  are  those  of  the  Concession,  Pillar,  and 
St  Peter  within  the  city,  and  those  of  St.  Antonio  and 
Victoria  without  the  city. 

The  prison,  which  stands  in  one  of  the  sides  of  the 
royal  square,  is  a  spacious  building.  In  the  dungeons 
in  its  lowest  division,  there  ia  a  passage  by  trap  doors 
from  a  grated  f oom  above.  In  the  first  story  there  is 
a  central  apartment  surrounded  with  a  number  of  dark 
cells,  about  six  feet  square,  which  have  no  windows, 
bat  are  furnished  with  a  heavy  chain  fastened  to  a 
rin£.  There  are  commonly  5200  persons  in  the  prison. 
Adjoining  to  it  is  a  small  hospital.  On  the  beach, 
there  are  a  custom-house,  a  dock-yard,  magazines  for 
stores  and  wharfs. 

The  city  ia  protected  by  several  forts,  the  principal 
of  which  is  that  of  Do  Mar,  built  on  a  rock  in*  the 
inner  bay  about  half  a  mile  from  the  shore.  It  mounts 
about  40  guns,  and  holds  a  garrison  of  50&  men* 

On  the  extreme  point  of  the  peninsula  is  the  ancient 
fort  and  lighthouse  of  St  Antonio,  Do  Barro,  and  the 
bay  near  the  bar  is.  defended  on  the  one  side  by  the 
small,  fort  of  Sta  Maria,  and  on  the  other  by  the  circu- 
lar battery  of  St  Dtiego.  At  the  end  of  the  city  to- 
wards the  sea  is  an  eighteen  gon  battery  in  pretty  good 
condition.  The  dock-yard  is  defended  by  the  bulwark 
battery  of  St.  Philips,  mounting  about  thirty  cannon. 
Besides  some  other  small  batteries,  the  city  is  protect- 
ed by  three  forts  on  the  land  side,  and  the  fortification 
of  St  Pedro.  There-  axe. about  5000  infantry  in  the 
city. 

Beside  the  governor's  dock-yard,  there  are  several 
private  ones,  where  many  merchant  vessels  are  built. 

The  principal  trade  of  St  Salvador*  which  is  very 
considerable,  consists  in.  linen,  clothe,  silk  and  thread 
stockings,  hats,  grain  and  flour,  wines,  bottles,  and 
bacon,  alL  o£  which  it  imports;  exporting  in  return, 


gold,  tobacco,  sugar,  Brazil  wood,  skins,  balsam  of  &lT*ats 
capivi,   ipecacuanha.     Population  about   100,000,    of  M  {I 
whom  about  50,000  are  whites,  30,000  mulattoes,  and  ^  ^ 

40,000  negroes.     West  long.  38°  S2'  30."  lat  1»°  58'  S. 

SALVAGES,  a  group  of  uninhabited  islands  or 
rocks,  lying  to  the  north  of  the  Canary  Islands,  and 
belonging  to  Portugal.  The  largest  is  about  three 
miles  in  circumference,  and  a  few  leagues  to  the  north* 
west  of  them  is  another  like  the  largest  needle  rock  ;  at 
the  west  extremity  of  the  Isle  of  Wight.  A  great  num- 
ber of  cormorants  and  sea-fowl  arc  caught  on  the  island 
by  the  inhabitants  of  the  Canary  Islands.  The  largest 
island  has  produced  in  one  year  forty  ton  of  the  dye, 
called  orchilla. 

According  to  Lieut.  Mudge,  who  surveyed  the  great. 
Salvage  island  in  1820,  along  wiih  Lieut  Vida),  it  ia 
of  volcanic  origin,  and  consists  principally  of  dark 
coloured  black  rock,  which  has  a  fixed  magnetic  po- 
larity. Even  the  dust  of  the  roads  and  of  the  floors  of 
the  cottages  may  be  gathered  up  like  steel  filings  by  a 
bar  magnet  A  plan  of  the  island  communicated  to 
Dr.  Brewster  by  Lieutenant  Mudge,  is  published  in 
the  Edinburgh  Philosophical  Journal,  vol  v.  p.  38 1. 
Position  of  Lieut  Mudge's  station  15*  56'  18"  west 
long,  and  SO?  27'  39"  north  lat. 

SALUZZO,  a  town  of  Piedmont,  and  the  capital 
of «  district  of  the  same  name,  is  situated  near  the 
source  of  the  Po,  at  the  foot  of  the  maritime  Alps.  It 
stands  on  a  hill  in  the  midst  of  a  plain,  and  thus  en- 
joys both  salubrious  airland  an  extensive  prospect.. 
The  town  is  tolerably  well  built,  and  besides  the  ca- 
thedral, contains  two  churches  and  several  religious 
houses.  The  ancient  palace  was  once  the  residence  of 
the  Marquis  of  Saluxzo.  Corn,  hemp,  fruit,  wine,  and. 
particularly  silk,  are  the  productions  of  the  place.  Po- 
pulation about  10,000. 

The  district  of  Saluzzo  belonging  to  the  king  of. 
Sardinia,  has  an  area  of  about  750  square  miles,  and. 
a  population  of  about  125,000.     It  is  bounded  by 
Dauphiny  on  one  side,  and  the  country  of  Nice,  and, 
the  valley  of  Lucerne  on  its  other  sides. 

SALZBURG,  a  city  of  Austria,  and  capital  of  the , 
principality  of  the  same  name,  is  situated  on  the  banks 
of  the  Salza,  between  three  mountains,  at  the  mouth, 
of  a  long  valley,  which  crosses  the  Rhoetian  Alps.  The, 
river  divides  the  city  into  two  parts,  which  communi- 
cate by  a  bridge.    The  town  ia  in*  general  well  built, 
but  the  streets  are  narrow  and  ill  built    It  has  Jong 
been  the  seat  of  air  archbishop,  and  contains  a  great 
number  of  churches  and  ecclesiastical  buildings.    The 
archiespiscopal  palace  is  a  large  and  magnificent  edi- 
fice.   In  front  of  it  is  a  beautiful  fountain,  and  op- 
posite to  it  is  a  fine  palace  called  the  Henebau,  in 
which  the  courts  are  held ;  and  also  the  meetings  of 
the  different  colleges.    It  contains  also  the  library  of 
the  archbishop.    The  palace  of  the  bishop  of  Chiemsee, 
the  chapter-house  and  the  apartments  for  the  canons 
are  elegant  buildings.     The  cathedral  of  St.  Rupert, 
built  in  the  Roman  style,  is  more  solid  than  elegant  Jt . 
was  consecrated  in  1628,  and  is  built  of  freestone  and . 
marble,  and  has  two  towers  in  front    It  has  five  or*  * 
gens,  and  a  grand  treasury.    The.  university  church, . 
consecrated  in  1707,.  is  a  good  building.    The  church . 
of  St  Peter  is  the  olttest  in  the  city,  and  near  it  is  a 
monastery  of  benedictine  monks,  which  possesses  a  . 
fine  library.     The  other  churches  of  Salzburg  are 
those  of  the  Franciscans,  the  Theatins,  the  Holy  Tri- 
nity, and  St  Sebastian.    The  cemetery  is  reckoned 
one  of  the  finestin  Europe,  and  contains  the  toon  ot 
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Sakburg.  the  celibated  Paracelsus.    Among  the  otfier  objects  tjoit  then  makes  a  tepid  stride,  the  heat'  eats  in  with  J 

of  interest  here  are  the  stables  on  the  aide  or  the  greet  intensity,  and  the  stances  sometSaees  pssses  alsug  j 

Moensberg,  and  the  three  galleries  excavated  out  of  the  values  fort  day,  end  produces  the  languor-void)  8 

the  .solid  rock  of  220  feet  long;  the  hospital  of  St.  characterises  it.    It  always  oocaaUma^t  sudden  tfcaw^ 

John,  the  portrait  of  Paracelsus,  painted  in  the  house  end  flood. 

in  which  he  died,  at  the  corner  of  the  street  Linz.        The  low  and  fertile  grounds  of  the  vefliesef  the 

The  new  gateway,  excavated  out  of  the  rock  in  the  $a)sa  produce  oats,  barley,  and  even  wheat,  which  if. 

Moensberg,  has  a  length  of  300  feet,  a  height  of  30,  ford  subsistence  to  breeds  of  valuable  cattle;  but  iti 

and  breadth  of  24  feet,  was  executed  under  the  direc-*  supplies  of  corn  are  derived  from  Bavaria.    The  pro- 

tion  of  the  bishop,  whose  bust  is  erected  here,  with  the  vince  also  possesses  extensive  pasturages;  and  the  hones 

appropriate  incription  of  Te  Saxa  loquunlur.  are  priced  for  their  beauty  and  hardiness  and  vigaar; 

'  The  university  of  Salzburg,  founded  in  1620,  by  but  Ha  principal  wealth  is  derived  from  its  mints  of 

Archbishop  Pans,  was  converted  in  1810  into  a  ly-  rock  salt  in  the  northern  districts,  and  from  the  gold, 

ceum  or  academy  of  theology  and  surgery.    Among  silver,  iron,  copper  and  lapia  caiasoinaria,  which  is  fossil 

the  other  literary  establishments  are  an  institution  for  in  the  southern  district. 

educating  country  schoolmasters,  and  two  public  li-        The  salt  works  of  Halleins  are  said  to  he  worth  abost 

brariet.    Belonging  to  individuals,  there  are  various  L.100,000  annually.    The  descent  ts>  the  nuncs  it  by 

•cabinets  of  minerals,  of  natural  history,  of  medals,  and  sliding  along  wooden  beams,  and  persona  leave  then 

of  paintings.    Many  of  the  most  valuable  books  and  by  a  gallery  or  borisontal  path  seated  on  a  bench  with 

MSS.  were  carried  off  by  the  French  in  the  revolution-  wheels  drawn  by  the  miners.    There  are  at  Hilton 

ary  war.  thirty- two  reservoirs,  each  of  which  contain*  shout 

Salzburg  is  well  fortified.     The  part  of  the  city  to  700,000  seaux.    The  cock  aaJt  of  various  colours » 

the  right  of  the  river  is  encircled  with  eight  bastions*  converted  into  the  finest  salt,  which  is  exchaaged  m 

and  the  part  on  the  left  side  with  three.    The  Moun-  Bavaria  for  corn.    The  illumination  of  the  salt  maw 

tain  Castle,  containing  the  principal  arsenal,  situated  has  a  superb  and  ^pg^*  effect 
beside  the  eighth  bastion,  is  very  strong  on  account  of       Most  of  the  metals  obtained  in  this  province  arc  o- 

its  lofty  situation.  ported  in  their  raw  state,  the  materials  being  oalr 

Salzburg  enjoys  the  most  romantic  situation  among  smelted  and  the  iron  being  exported  in  ban.   A  cos* 

finely  shaped  and  elevated  mountains,  and  the  view  of  siderable  quantity  of  steel  wad  brass,  however,  it  nude 

the  town  itself,  and  those  which  may  be  commanded  into  swords,  sabres,  bayonets*  musqueta,  emnse,  tad 

from  the  adjacent  heights,  particularly  the  top  of  the  mortars. 
Moenschberg,  are  among  the  finest  in  the  world.  Although  the  only  form  of  religion  tolerated  is  the 

Among  the  principal  objects  of  interest  in  the  vici-  Roman  Catholic,  yet  there  are  a  considerable  nsmber 

nity  of  Salzburg,  are  the  chateau  of  Helbrunn  and  its  of  Lutheran*,  nearly  3;  ,000  of  the  inhabitants  of  tfe* 

amphitheatre  of  rocks,  Gastein  and  its  golden  mines ;  persuasion  being  compelled  m  1733  to  avoid  the  per- 

which  yield  annually  100  marcs  of  pure  gold,  besides  secutions  to  which  they  were  exposed.     In  lg06  Sals- 

a  considerable  quantity  of  silver,  copper  and  lead;  burg  was  added  to  Austria.     In  1807  it  was  transfer- 

and  also  its  baths  and  fine  romantic  situation ;  Berch-  ed  to  Bavaria,   and  in  1817  it  was  restored  to  the 

tblsgaden,  already  described,  {see  Vol.111,  p.  462,)  Austrian  government,  who  ekew  from  it  an  annual  i* 

and  the  lake  of  BarthelemS,  and  the  salt  pits  of  Hallein,  venue  of  about  L.100,000.     Population  about  142,000- 
which  will  be  noticed  in  the  following  article.  .  SAMAR,  one  of  the  Philippine  Islands,  lies  on  the 

Salzburg  has  few  manufactures  except  hardware  south- east  side  of  Luzon.    It  is  about  140  miles  lonf. 

articles,     in  1818,  above  100  houses  were  destroyed  and  60  broad.    See  our  article  Philipnioe  Islam*, 

by  accidental  fire.     Population  15,000.     East  long.  15°  Vol.  XVI.  p.  449* 

V  35"  north  lat  47°  43'  10."    For  farther  information        SAM  A  RANG.  .  See  Java,  Vol,  XI.  p.  6fe& 
respecting  this  interesting  place,  see  Beschreibung  des       SAMARCAND,  a  celebrated  city  of  Asia  iaGfcrf 

Rauntund  Residenzsladt,  von  L.  Hubner.   Sala.  1792,  Bucharia.     It  is  situated  in  a  delightful  region  os  i 

2  vols.     Reise  durch  das  Erzstift  Salzburg,  zum  Unler-  small  river  called  SogriL    At  one  time  it  was  cos  of  tk 

richt  und  vergnvgen.     V.  Hubner.  nebst  Slunjlenzeigcr  finest  cities  of  the  east,  and  is  said  tofcate  had  s  pop* 

und  Slrassenkarle,  1796',  8vo.     Schultes,  Reise  durch  lation  of  150,000  in  A.D.  1400.    Although  it  basso* 

Salzburg  und  Berchlesgaden.  Vienne,  1804,  2  vols.  8vo.  declined  from  its  former  greatness,  it  4a  still  s  large 

'  SALZBURG,  is  a  province  of  Austria,  bounded  on  and  well  peopled  city,  with  many  gfand  stone  edifice. 

the  east  by  Styria,  on  the  south  by  Carinthia  and  the  and  strongly  fortified  with  earthen  bulwarks,    it  flip 

Tyrol,  and  on  the  north  and  west  by  the  kingdom  of  plies  Hindostan  and  great  part  of  Persia  with  md«a, 

Bavaria.      It  extends  about  100  miles  from  east  to  grapes,  apples,  pears;  and  the  silk  paper  which  ii  ■► 

west,  and  about  64  from  north  to  south ;  but  it  does  nufactured  here  is  highly  valued,  and  considered  the 

not  now  contain  more  than  about  £8,000  square  miles,  finest  in  Asia.    East  Long*  64*  &.  North  Lat  S&f  $* 

This  province  consists  principally  of  the  great  valley  23". 

watered  by  the  Salza,  and  partly  of  a  succession  of       SAMOIDES.    See  Polab  Reckons  in  this  fobs*, 

smaller  valleys,  with  their  intervening  mountainous  p»28. 

ranges,  in  the  southern  part  of  the  province  which       SAMOS,  an  island  in  the  Grecian  arcbipelsgo,  j* 

includes  a  portion  of  the  Noric  Alps.  The  country  has  the  coast  of  Asia  Minor,  from  which  it  is  separated  ty 

all  the  accompaniments  of  Alpine  scenery,  mountains,  a  channel  scarcely  half  a  league  wide,  called  Little  B» 

lakes,  glaciers,  avalanches,  and  hiss  a  more  severe.  di«  ga*.    It  is  about  twenty-fear  miles  long,  twelve  bw. 

mate  than  might  be  expected  in  such  a  latitude.     In  and  about  seventy  in  circuit.     Its  its- length  fcwhrttf- 

the  immediate  vicinity  of  Salzburg,  even  the  hills  are  rupted  by  Cape  JCelonmVa  narrow,  cape  which  project* 

covered  with  snow  before  October,  though  it  doee  not;  far  to  the  south,  and  is 'separated  by  theses  »wp*- 
lie  permanently  till  November.    The  winter  cpnlimjes .  tion*  catted  Samo-peuloor  Little  Semes.  On  the  ** 

in  the  south  from  November  to  AjiriL  and  frosts  and  side  of  .Samoa  lie  the  JBouroi*  Islands,  anciently  t* 

showers  continue  till  about  the  end  of  June.     Vegeta-  Corse*  Insula?,  which  are  divided  from  Stow*  ty ' 
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•  strait  about  two  leagues  wide,  celled  the  Greet  Bogas, 
in  which  tbtre  is  <good  anchorage,  and  which  is  much 
frequented  by  ships  from  Constantinople  to  Syria  and 
"  Egypt  Samoa  contains  two  ranges  of  lofty  mountain*, 
tolne  parte  of  which  are  rocky  and  bleak,  while  others 
are  covered  with  trees  and  display  much  picturesque 
and  beautifiil  scenery.  The  plains  which  lie  between 
these  ranges  are,  rich  and  well  cultivated,  and  produce 
in  abundance,  grain,  vines,  melons,  lentils,  French 
beans,  &c.  The  bread  is  made  of  equal  parte  of  wheat, 
barley,  and  white  millet  A  great  deal  of  pitch  is 
made  from  the  pine  trees.  The  honey  and  wax  of  Sa- 
moa are  m  great  request.  Cattle  are  taed  in  Samoa j 
but  the  goats  are  more  numerous  then  the  sheep, 
.  there  are  in  Samoa,  horses,  wild  boars, and  some  deer; 
psrtridfles,  woodcocks,  snipes,  thrushes,  wood  pigeons, 
turtle  doves,  wheat-ears,  &c. 

Among  the  natural  productions  of  the  island  are, 
lead,  silver,  and  some  say  gold,  iron,  corundum  or 
emery  stone,  white  marble,  and  abundance  of  ochre. 
The  muscadine  wines  of  Samoa  are  said  to  possess  the 
qualities  of  those  of  Cyprus,  when  properly  managed. 

The  principal  town  of  the  island  is  Vahti  on  the 
north  side  of  it,  which  has  a  large  and  commodious 
harbour.  About  two  leagues  from  Cora,  which  bears 
the  title  of  the  capital,  are  the  remains  of  the  ancient 
city  of  Samos.  The  walls  of  the  ancient  city  still  re- 
main, composed  externally  of  white  marble,  the  middle 
space  being  filled  up  with  small  stones.  Their  thick* 
ness  varies  from  ten  to  fifteen  feet,  and  they  are  cover- 
ed at  top  with  large  hewn  stones.  The  square  towers 
upon  them  are  not  above  fifteen  feet  high.  Here  are 
the  remains  of  a  theatre,  240  feet  wide,  and  having  the 
space  for  the  seats  eighty  feet  broad,  The  seats  were 
not  built  on  arches  but  on  the  sides  of  the  hill.  Seve- 
ral of  the  faces  and  pedestals  of  the  celebrated  temple 
of  Juno  still  remain  half  buried  in  the  ground,  and 
there  is  an  entire  shaft  still  remaining.  The  capitals 
appear  to  have  been  Doric  Or.  Pooock  saw  part  of  a 
large  statue  of  grey  marble  which  seemed  to  be  very 
fine,  but  it  had  neither  legs  nor  arms.  On  the  west 
side  of  the  town  are  to  be  seen,  the  ruins  of  several 
very  considerable  buildings. 

Samos  is  reckoned  the  noblest  island  in  the  archipe- 
lago. It  exports  about  22,000  castors  of  grapes,  about 
15,000  barrels  of  raisins,  and  wine  in  such  quantities 
that  the  duty  amounts  to  36,000  piastres.  The  other 
duties  amount  to  about  12,000. 

Although  the  island  is  under  the  power  of  a  gover- 
nor appointed  by  the  Porte,  who  pays  180  purses  for 
his  office,  yet  the  island  is  under  the  jurisdiction  of 
three  chiefs  chosen  annually,  elected  by  three  persons 
from  each  village  called  primates.  There  are  about 
eighteen  large  and  twenty  small  villages,  and  the  po- 
pulation of  the  island,  according  to  Mr.  Turner*  is  about 
60,000.    East  Long.  l&  50".    North  Lat.  »7°  43'. 

SAMSOON,  the  ancient  Amisus,  is  a  sea-port  town 
of  Asiatic  Turkey.  It  is  situated  near  the  west  end 
of  a  bay  of  the  Black  Sen,  about  lour  miles  long,  and 
embosomed  in  groves  of  olive  trees.  The  houses, 
which  are  of  wood  plastered  with  mud,  are  white- 
washed. It  is  surrounded  with  a  ruinous  wall,  and 
contains  five  mosques  with  minarets,  and  a  large  khan 
for  the  use  of  the  merchants  who  trade  with  Constan- 
tinople and  the  Black  Sea,  The  surrounding  villages 
are  inhabited  by  Christians.  The  inhabitants  of  the 
town,  who  axe  principally  Turks,  amount  to  2000. 

SANA,  a  city  of  Arabia  in  the  province  of  Yemen, 
situated  in  a  stony  valley,  a*d  surrounded  with  elevated 


bills.    lb  is  considered  one  of  the  handsomest  cities  in    -  Bands 
Asia.     It  iS  said  to  be  larger  than  Bristol;  but  less  po-        1 

Sulotis,  from  the  number  of  gardens  within  its  walls.  ^2?*I? 
'here  are  many  handsome  houses  built  of  stptie  and  of 
hrick,  and  numerous  mosques,  palaces,  and  public 
baths.  The  city  is  surrounded  with  a  strong  waU  of 
mudi  Many  different  species  of  graces  are  said  te  be 
cultivated  here,  and  there  is  a  great  exportation  of  rai- 
sins. An  interesting  account  of  Niebuhr's  visit  to 
Sana,  and  of  the  state  of  the  city  at  that  time,  will  be 
found  in  his  travels.  East  i-ong.  44°  g^  North  Lat 
15°  20'. 

SAN  DA,  a  small  island  of  Scotland  m  the  county  of 
Argyle,  and  on  the  coast  of  Kintyre.  It  is  about  a 
mile  and  a  half  long,  and  half  a  mile  broad.  Along 
with  the  islets  on  the  east  of  it,  it  forms  a  good  pastu- 
rage for  sheep.  Peterson's  Rock,  a  dangerous  sunken 
rock  about  a  mile  in  circuit,  lies  to  the  southeast  of 
Sanda*  The  ruins  of  an  old  Popish  chapel,  dedicated 
to  St.  Columba  still  exist  on  the  island, 

SANDEY.  See  Orkney  Islakds,  Vol.  XVL  pi 
8.  col.  2. 

SANDWICH,  a  borough  town  of  England  in  Kent* 
is  situated  on  the  river  Stour,  about  two  Miles  south 
from  Sandwich  haven.  The  town,  which  has  a  very 
ancient  aspect,  is  irregularly  built,  and  consists,  of 
streets  and  lanes  that  are  both  narrow  and  inconveni- 
ent. A  considerable  part  of  its  walla  still  remain,  but 
all  the  gates  have  been  taken  down  excepting  Fisher- 
gate,  which  opens  to  the  river.  The  principal  public 
edifices  are,,  the  three  parish  churches,  the  guild  or 
court  hall,  and  the  free  grammar,  school.  St.  Clement's 
church,  which  is  a  very  spacious  building,  has  a  mis- 
sive tower  rising  from  four  semicircular  arches  in  the 
centre  of  the  building.  It  contains  numerous  seput* 
chral  inscriptions*  St.  Peter's  church  possesses  several 
ancient  tombs  supporting  effigies*  St.  Mary's,  church 
is  a  large  building,  consisting  of  a  nave,  chancel*  end 
north,  aisles,  and  contains  many  sepulchral  monument* 

The  guild  ball,  built  in  1579*  has  the  court  hell  in 
its  lower  story,  and  the  council  chamber  in  its  upper 
one.  Besides  the  free  grammar  school,  there  is  here  8, 
charity  school  for  thirty  boys  and  thirty  girls*  There 
are  also  three  hospitals  for  aged  poor.  Sandwich  ia 
governed  by  a  mayor,  twelve  jurats,  twenty-tour  com* 
mon  councilmen,  a  steward,  recorder,  townclerk,  &c> 
It  sends  two  members  to.  Parliament,  who  are  chosen 
by  85tf  voters. 

Shipbuilding  and  ropemaking  are  carried  on. here  to' 
a  considerable  extent..  The  principal  exports  consist 
of  grain,  flax,  corn,  seeds,  hops,  wool,  malt,  apples,' 
pears;  leather,  oakbark,  ashes,  &c.  The  imports  are 
groceries,  furniture,  linen,  woollen,  and  ether  ahpp^ 
goods  from  London,  iron,  plank,  span,  timber*  lead ; 
coals,  salt,  wines,  spirits,  glass,  grindstones,  &c.  from. 
Wales,  Scotland,  Norway,  Sweden,  and  the  Baltic* 
Population  about  3000.  See  the  Beauties  of  England 
and  Wales,  Vol.  vii. 

SANDWICH  ISLANDS,  a  group*  of  islands  in 
the  Pacific  Ocean,  discovered  by  Captain  Cook  and 
Captain  King  in  1778,  and  so  named  in  honour  of  the 
Earl  of  Sandwich..  They  were  again  visited  by  Cap- 
tain King  in  1779,  and  afterwards  by  Vancouver, 
Meares,  Turnbull,  and  other  navigators.  The  following 
is  a  list  of  them,  with  their  position  and  population : 

EMtboqc,      poptfcl*,     FofiulJtMw.. 

r  North  Point  204*  T        2(T  IT'*) 

rwk.(^  )8aQth  Point  204  15        18  $H  LSiuifto 

°w*'liee'  lEsst  Point  205     6         1*  34  f  **MW 

(.Kaiaeakoa  Bsy    214    0  M9  9»> 


SAN 


542 


SAO 


*7h 

» 

SaftLanft 

North  Lat 

Population* 

(East  Point 

204°    4 

20  lo ; 

) 

^antorinl. 

Mowhec-J  South  Point 

*  03  48 

20  34 

165,000 

^^■N^^^. 

/                (  Weit  Point 

203  24 

20  54 

1 

Morokinnee 

203  33 

20  39 

Uninhabited, 

Tahoorowa 

903  27 

20  38 

• 

Kanai  South  Point 

203    8 

20  46 

20.000 

Alototoi  West  Point 

202  46 

21    18 

36,000 

Woahoo  Anchoring  Place 

202     9 

21   43 

60,000 

Atooi  Wymoa  Bay 

200  20 

21   57 

54,000 

Oneeheow  Anchoring  Place 

199  45 

21   50 

10,000 

Orechoua            -            • 

199  52 

22     2 

4,000 

Tahoora           -  • 

199  36 

21  43 

Uninhabited. 

is  derived  from  wine,  the  best  kind  of  which  is  oiled  s*j 
the  vino  unto,  which  is  preferred  to  the  best  Cypres!  i 
wine.  The  quantity  of  wine  annually  exported  »  *" 
reckoned  at  a  million  of  okes.  J* 

Santorini  and  the  adjacent  islets  are  of  volcanic  orf. 

gin.    After  emerging  from  the  bottom  of  the  tea,  it 

was  swallowed  up  in  the  year  237  B.  C.    The  poorest 

villages  are  merely  a  collection-of  caverns  cot  cot  of 

the  pumice  stone  with  which  the  island  is  slnott 

wholly  covered.    The  inhabitants  elect  their  own  mi- 

gistrates,  but  they  pay  a  tribute  of  L.  11.000  annually 

to  the  Porte.     Sonnini  makes  the  population  of  the 

The  manners  and  customs  of  the  Sandwich  islanders    island  9000,  and  Olivier  12,000.     East  Long.  2P  Stf. 

have  already  been  sufficiently  described  in  our  account    North  Lat.  36°  28'.     See  Sonnini's  Travek,  and  01i- 

of  the  principal  island  Owhyheb,  Vol.  XVI.  p.  *185.    vier's  Travels,  &c. 

SANG  I R,  an  island  in  the  eastern  seas,  about  sixty-  SANTOS,  a  seaport  town  of  Brazil  in  the  cap- 
three  milee  in  average  length,  and  twelve  in  breadth,  taincy  of  St.  Paul*?.  It  has  rather  an  unhealthy  shui« 
Taroona,  the  principal  town,  stands  about  the  middle  tion  on  a  river  or  lagoon  formed  of  various  mountain 
of  the  west  coast,  in  north  latitude  3°  28'  and  east  Ion-  streams  which  intersect  the  land  in  every  direction,  and 
gitude  125°  44'.  The  island  abounds  in  cocoa  nuts,  unite  a  little  above  the  town.  The  depth  of  the  river 
from  which  an  oil  is  expressed.  Spices  also  are  ex-  is  about  three  or  four  fathoms.  The  harbour,  which  ii 
ported  to  Magindanao.  Sangir  is  encircled  with  forty-  the  strait  between  the  island  of  St  Vincent  and  the 
aix  smaller  islands*  About  the  middle  of  a  ridge  of  mainland,  has  a  good  anchorage.  The  place  called  the 
high  mountains  in  the  south  end  of  the  island,  is  a  lof-  narrows  is  defended  by  two  forts.  The  river  is  nan 
ty  mountain  from  which  there  was  a  volcanic  eruption 
in  1 7 1 1  •     Population  about  12,000. 

SANQUHAR,  a  royal  burgh  of  Scotland  in  Dum- 
fries-shire, is  situated  or  the  river  Nith.  It  consists 
chiefly  of  a  single  street  about  a  mile  in  length.  At 
the  head  of  the  town  stands  the  council-house  with  a 
school- bouse  and  prison  connected  with  it.  This  ele- 
gant building,  designed  by  Mr.  Adam,  has  a  handsome 


gable  about  twenty  miles  up  to  Caberton.  A  great 
intercourse  is  carried  on  between  St  Paul's  and  the 
port,  several  hundred  mules  often  arriving  in  the  diy 
loaded  with  the  produce  of  the  country,  and  returning 
with  iron,  copper,  salt,  earthenware,  and  European 
manufactures.  Sugar,  coffee,  rum,  rice,  indigo,  man- 
dioca,  are  exported  to  Rio  Grande  and  the  Spanish  ter- 
ritory, from  which  in  return  they  receive  hides  and  ttl- 
spire,  and  was  presented  to  the  burgh  in  1734,  by  the    low  which  are  exported  to  Europe.    The  population, 


Duke  of  Queensberry.  About  half  a  mile  south-east 
of  this  stands  the  old  castle  of  Sanquhar,  once  a  build- 
ing of  considerable  size  and  extent.  Beside  the  parish 
church,  the  east  end  of  which  is  of  very  ancient  archi- 
tecture, there  are  places  of  worship  for  the  United  Se- 
cession Church,  and  for  the  Baptists.  Different 
branches  of  the  carpet  manufacture  are  carried  on  here, 
and  the  knitting' of  stockings  is  pursued  to  a  small  ex- 
tent This  burgh  unites  with  Dumfries,  Annan,  Kirk- 
cudbright, and  Lochmaben  in  sending  a  member  to 
Parliament.  It  is  governed  by  a  provost,  three  bailies, 
a*  dean  of  guild,  a  treasurer,  and  eleven  councillors. 
Population  about  2000. 

SANTA  Cruz.    See  Trnbriffb. 

SANTA  Cruz  db  la  Sibrra.  See  Buenos  Ayrbs, 
Vol.  IV.  p.  48. 

SANTA  Cruz,  or  Aoadibr.  See  Morocco,  Vol. 
XIV.  p.  723. 

SANTA  Fb  db  Bogota.  A  town  of  South  Ame- 
rica, and  the  principal  town  of  New  Granada,  a  divi- 


consisting  chiefly  of  merchants,  shopkeepers,  and  arti- 
ficers, amounts  to  about  7000.  West  Long.  46°.  21'. 
South  Lat.  23°  59$'  S. 

SAONA,  a  West  Indian  island,  situated  near  the 
south-east  end  of  St  Domingo,  at  the  diatance  of  only 
half  a  league  from  Pt  Pal  mi  11a.  It  is  about  twenty 
miles  long,  and  six  broad.  It  abounds  in  pigeons,  and 
in  various  terrestrial  and  aquatic  birds,  and  contain! 
also  many  wild  cattle.  It  was  discovered  by  Colum- 
bus in  1494.  The  Jesuits  had  formerly  several  settle- 
ments and  pasture  lands  upon  it  but  it  is  now  unin- 
habited.   West  Long.  690  42'.    North  Lat  18°  8'. 

SAONE  Upper,  one  of  the  eastern  department!  of 
France,  is  bounded  on  the  north  by  the  department  of 
the  Vosges,  on  the  east  by  that  of  the  Upper  Rhine,  on 
the  south  by  those  of  the  Doubs  and  Jura,  and  on  the 
west  by  those  of  the  Cote  d'Or  and  Upper  Marne.  It 
contains  about  2500  square  mile*,  and  is  about  twenty- 
six  French  leagues  long,  and  seventeen  broad.  Tbe 
surface  is  hilly,  and  some  branches  of  the  Vosges  moon* 


aion  of  Spanish  America.     It  is  situated  at  the  foot  of    tains  pass  across  it  4It  is  watered  by  the  Saone,  the 


a  steep  mountain  at  the  entrance  of  a  fine  and  exten- 
sive plain.  Population  about  40,000.  West  Long. 
60°  5'  and  North  Lat.  3°  58'.  See  Granada  New, 
Vol.  X.  p.  446. 

SANTIAGO.   See  Chili,  Vol.  VI.  p.  192  and  193. 

SANTIAGO.    See  Iago  St. 

8ANTORINI  or  St.  Irbnb,  anciently  Thera  and 
Calista,  ifl  a  rich  and  populous  island  in  the  Grecian 
archipelago.     It  is  about  eight  miles  long,  and  has  the 

form  of  a  crescent,  containing  within  it  the  islands  of    partment  of  the  Cote  d'Or,  on  the  east  by  that  of  tbe 
Thesaria  and  Aspronisi    The  principal  villages  in  the    Jura,  on  the  south  by  those  of  the  Ain  and  the  Rbooe 
island  are  Pyrgos,  Apanomeria,  Scauro,  Emborio,  and 
Acroteri,  besides  many  others  of  less  note.    The  prin- 
cipal productions  of  the  island  are  bailey,  cotton,  wax, 
figs,  and  almonds.  The  principal  revenue  of  the  island 


Oignon,  the  Drugeon,  and  the  Amance.  The  soil, 
though  stony,  is  fertile,  and  its  chief  productions  an 
corn,  hemp,  wine,  fruit,  wood,  salt,  iron,  and  coal,  the 
two  last  of  which  are  the  most  important  Vesoul  i«  the 
capital  of  the  department.  The  contributions  in  1805 
were  2,199,713  francs,  and  the  expence  of  the  state, 
215,983.     Population  312,000. 

SAONE  and  Loirb,  one  of  the  eastern  depart* 
menta  of  France,  is  bounded  on  the  north  by  the  de- 
partment of  the  Cote  d'Or,  on  the  east  by  that  of  the 
Jura,  on  the  south  by  those  of  the  Ain  and  the  Rhone 
and  Loire,  and  on  the  west  by  those  of  the  Allier  and 
the  Nievre.  It  contains  about  3500  square  miles,  end 
is  about  thirty-four  French  leagues  long,  and  twenty- 
four  broad.    It  is  covered  with  mountains,  hill*  aoa 
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forests  aspirated  by  wide  plains  and  vallies.  It  is 
watered  by  the  Saone,  the  Loire,  the  Arroux,  the 
Doubs,  and  the  Seitle.  It  enjoys  also  a  water  com- 
munication between  the  Mediterranean  and  the  Atlan- 
tic by  means  of  a  canal  which  joins  the  Saone  and 
Loire.    The  toil,  though  stony  and  sandy  in  some 

E laces,  ia  rich  and  fertile  in  others.  It  produces  corn, 
emp,  wines,  and  fruits ;  and  iron,  coal,  marble,  ala- 
baster, and  other  minerals  occur  in  the  hilly  districts. 
M^on,  the  wine  of  which  is  celebrated,  is  the  capital 
of  the  department  The  contributions,  in  1808,  were 
4,376,459  francs,  and  the  expencesof  the  state,  308,219 
franc?.     Population  447,565. 

SAP.    See  Botany,  Vol.  IV.  p.  52. 

SAPPARE.  See  Kyanitb  in  Mineralogy,  Index. 

SAPPHIRE.    See  Mineralogy,  Index. 

SAPPHO,  a  celebrated  Greek  poetess,  was  born  at 
Mitylene  in  Lesbos,  about  the  year  610  B.  G.  After 
she  had  lost  her  husband,  she  seems  to  have  addicted 
herself  to  poetry  and  to  licentiousness.  She  has  been 
is  mucji  condemned  for  her  sensualities  as  she  has  been 
famed  for  her  lyrical  effusions.  She  is  said  to  have 
thrown  herself  over  the  famous  precipice  of  Leucate, 
in  consequence  of  the  refusal  which  she  experienced 
from  the  beautiful  Phaon,  of  whom  she  was  greatly  en- 
amoured. An  ode  to  a  young  female,  and  a  hymn  to 
Venus,  are  the  only  productions  of  Sappho  which  have 


pulatton  about  42,600.    West  Long.  0°  48',  North  Lat    SatdSnia. 
41*44*.    A  full  account  of  the  celebrated  siege  which  .*  ' 

this  city  sustained  in  1803,  will  be  found  in  bur  article 
Britain,  Vol.  IV.  p.  694,  704.  See  Laborde's  Vim  of 
Spain  for  a  full  account  of  this  city  previous  to  the 
late  revolution  in  Spain. 

SARDINIA,  the  name  of  a  kingdom  in  the  south  of 
Europe,  including  the  island  of  Sardinia  in  the  Medi- 
terranean, from  which  it  derives  its  name,  Piedmont, 
Savoy,  the  territory  of  Genoa,  a  part  of  the  Milanese 
territory,  and  the  duchy  of  Montserrat 

The  following  Table  shows  the  extent  and  popula- 
tion of  these  different  states? 


Island  of  Sardinia 
Piedmont  and  Nice 


Extent  in 

square  Mifet.  Population. 

9,**0  680,000 

7,900  1,760*000 


Chief 


Cagliari 


Nice 
Turin 


Sifoy 3780 

Genoese  territory  2960 

Part  of  Milanese  territory  3310 
JDocbyef  Montaemt        000 


450,000 
634,000 
660,000 
186,000 


Popu- 
lation. 

35,000 

25,000 

19,000 

65,000 


Chambtnry  12,000 
Oenoa        76,000 


^*- 


27,500     4,000,000 


For  a  particular  account  of  these  territories,  see  Ge- 
noa, Nick,  Milan,  Sardinia,  and  Savoy. 
The  Sardinian  states  were  erected  into  a  kingdom  in 
descended  to  our  times.  She  is  said  to  have  formed  an  '  1720,  when  Amadeus  II.  assumed  the  royal  title.  Hav- 
academy  of  females,  who  excelled  in  music,  and  to  have  ing  taken  a  part  in  the  French  revolutionary  war,  the 
invented  the  mixolydian  mode.  king  of  Sardinia  was  compelled,  in  consequence  of  the 

SARACENS.    See  Abasia,  Vol.  II.  annexation  of  his  continental  states  to  France,  to  re- 

SARAGOSSA,  or  Zabagosa,  anciently  SaUuba  and 


Cccsar  Augusta,  an  ancient  and  large  city  of  Spain,  and 
the  capital  of  Arragon.  It  ia  situated  in  a  fertile  plain, 
on  the  south  bank  of  the  Ebro,  at  the  confluence  of  the 
rivers  Galego  and  Huerva,  the  former  of  which  flows 
through  Arragon  from  the  south,  and  the  latter  from 
the  north,  having  its  source  in  the  Pyrenees.  The 
Ebro,  which  is  here  navigable,  flows  between  the  city 


move  to  Sardinia.  The  liberation  of  Europe  in  1314, 
restored  the  Sardinian  monarchy;  and,  m  1815,  the 
congress  of  sovereigns  at  Vienna  added  to  it  the  terri- 
tory of  Genoa. 

The  revenue  of  this  kingdom  is  estimated  at  about 
million  and  a  half  sterling.  The  standing  army  is  near- 
ly 60,000,  and  the  national  militia  about  40,000. 

The  religion  of  the  king  and  of  ail  his  states  isCatho- 


and  its  suburbs,  and  is  crossed  by  two  bridges,  one  of  He ;  but  the  consent  of  the  king  is  necessary  to  the 

stone  of  seven  arches,  and  the  other  of  wood,  which  is  promulgation  of  any  papal  bull  or  mandate.    Courts  of 

reckoned  one  of  the  finest  in  Europe.      The  city  is  en-  justice  are  held  at  Turin,  Genoa,  Chamberry,  Nice,  Cag- 

circled  with  an  earthen  wall,  and  has  twelve  gates,  some  liari,  and  Sassari. .  See  Cagliabi,  Chamberrt,  Nice, 

of  which  are  old  ones  in  the  wall  of  Augustus.     With  and  Turin. 


the  exception  of  one  wide  street  called  Calle  Santa,  the 
streets  are  narrow,  crooked,  and  irregular.  The  houses, 
which  are  of  brick,  are  generally  old,  though  built  with 
tolerable  regularity. 

Ssragoasa  contains  seventeen  churches,  and  nearly 
,  forty  convents.  The  principal  public  buildings  are  the 
cathedral,  a  large  and  wide  Gothic  building ;  the  church 
of  Nuestra  Dona  .del  Pelar,  which  is  a  superb  building, 
with  a  fine  Gothic  altar  of  alabaster,  and  which  was 
celebrated  before  the  siege  of  1808  for  its  valuable  re- 
lics; the  leaning  tower,  resembling  that  of  Pisa ;  the 
Louis,  or  exchange ;  the  hotel  of  the  deputation ;  and 
the  house  of  Pity.  There  is  also  here  one  university, 
founded  in  .1474,  which  contained  .52000  students ;  and 
there  are  two  public  libraries.  Saragoasa  has  neither 
commerce  nor  manufactures,  and  hence  the  cky  is  re- 
markable for  its  dullness.  The  new  canal  of  Arragon,* 
which  passes  through  the  lands  in  its  vicinity,  though 


SARDINIA,  a  large  island  in  the  Mediterranean 
Sea,  belonging  to  the  king  of  Sardinia,  land  situated 
to  the  south  of  Corsica.  It  is  of  an  oblong  form,  about 
l6S  miles  long  from  north  to  south,  and  about  65  miles 
broad.  It  contains  about  9250  square  miles,  reckon- 
ing the  small  islands  upon  its  coast.  The  island  is 
divided  nearly  into  two  equal  parts,  viz.  Capo  di  Sas- 
sari, which  is  the  northern  half  of  the  island,  and 
Capo  di  Cagliari,  or  the  southern  half.  The  highest 
hills  are  in  the  north  part  of  the  island,  and  extend 
from  north  to  south.  The  loftiest  are  Limbara,  Villa- 
Nova,  Arizso,  and  Fonni,  which  are  commonly  capped 
with  snow.  The  principal  rivers  are  the  Oristano, 
which  runs  about  eighty  miles  from  east  to  west ;  and 
the  Flumendoso,  which  flows  in  the  opposite  direction, 
and  divides  the  island  into  two  portions.  There  are 
several  small  fresh  water  lakes  on  the  coast,  and  a  num- 
ber of  bays  of  the  sea  almost  encircled  by  the  land. 


it  has  been  of  immense  advantage  to  the  agriculture  of  The  principal  bays  in  the  south  are  those  of  Cagliari, 
the  country,  has  not  yet  contributed  to  excite  a  spirit  where  whole  fleets  may  lie  at  anchor  in  the  worst  wea- 
of  industry  and  enterprise  among  the  inhabitants.    Po-    ther,  and  of  Santa  Rosa;  those  on  the  west  coast  are 


*  See  Navigation  Inland,  Vol  XV.  p.  288. 
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Sv^inifi   Atgbcri  and*  Oristeno ;  while  Safari  is  the  only  one  '8n  The  tawn  carries  on  a  brisk  trade  with  Astraean  nd 

^j*"^  the  north.  Excepting  some  sandy  tracts  along  the  coast,  the  interior  of  Persia.    East  Long.  52°  58',  North  Lit 

'         the  toil  it  generally  fertile,  producing  wheat,  barky,  -A5°  85'. 

beans,  lentils,  and  wines.  Wheat  yields  a  return  of  from  SA  RIG  AN.    See  Ladronhs,  Vol.  XII .  p.  499. 

fifteen  to  twenty  titnes  the  seed,  and  several  erops  amuch  6  ARK,  Sb&k,  or  Cerq,  an  island  belonging  to  Eng. 

greater  increase.    The  wines  of  Sardinia  are  good,  that  land,  bat  situated  on  the  French  coast,  -within  liz  miles 

of  Naeco  heing  the  most  esteemed.    There  are  here  of  Guernsey.    It  is  about  three  miles  long,  and  at  sa 

groves  of  wild  olive  trees,  which  also  form  an  object  -average  one  mile  broad,    it  is  divided  into  die  great 

,    of  cultivation.    The  lofty  palm  tree  adorns  the  forests,  and  little  Sark,  which  are  united  by  a  bridge  £50  feet 

and  the  orange,  lemon,  mulberry,  pomegranate,  jujube  high,  along  which  there  is  a  narrow  toot  path.    Abost 

fig,  and  other  fruit  trees,  are  common.    The  interior  of  500  acres  of  the  island  are  cultivated,  and  produce  nott 

the  island  is  a  wild  desert,  covered  with  large  forests  of  kinds  of  grain,  apples,  of  which  cyderis  made,  turnip, 

oak,  cork,  and  chesnut  trees.                          •  carrots,  &c.   The  principal  manufacture  of  the  island  b 

The  wild  animals  of  Sardinia  are  horses,  deer,  sheep,  the  knitting  of  stockings,  gloves,  and  Guernsey  jack. 

boars,  wolves,  foxes  and; hares.    The  wild  horses  are  ets.  ' Several  small  vessels  are  employed  in  carrying 

abnnd  chiefly  in  the    districts  of  Bultei  and  Nurra;  on  a  trade  to  Bristol  and  tome  of  the  western  ports. 

hot  they  are  still  more  numerous  in  the  isle  of  St.  An-  In  1819  the  population  was  416,  the  number  of  homes 

tieo,  in  the  forest  of  Canais.    These  horses  are  very  68 ;  the  draught  oxen  48,  the  young  oattte  100,  the 

small,  bat  extremely  active  and  well  made.    The  wild  cows  ISO,  and  the  sheep  about  350.  West  Long.  2°  5?, 

aheap  are  found  in  tke  mountainous  regions,  and  some-  North  Lat  49°  SO'. 

times  cohabit  with  the  tame  ones.    The  rams  have  8  ARK  FOOT,  a  small  village  and  sea-port  town  of 

from  four  to  six  horns,  and  aretiumesous  and  ferocious.  Scotland,  in  Dumfries-shire,  is  situated  on  the  northern 

The  wastes  and  inoiassea  abound -with  wild  ducks.  shore  of  the  Solway  Firth.    The  harbour  admits  ie*. 

Among  the  mineral  productions  of  Sardinia  are  sil-  eels  of  about  120  tons  burden.  Near  this  village,  onths 

•  ver  and  lead.    The  principal  silver  -mines  are  those  of  farm  of  Gretna  Mains,  is  a  large  Drutdical  temple,  ow 

Gaspini,  Arbus,  and  Arsjentera ;  and  the  lead  occurs  in  of  the  stones  of  which  contains  118  cubical  feet,  and 

hills  of  argillaceous  schistos  and  limestone.    The  lead  weighs  twenty  tons.    See  the  SiaHitioal  Account  0/ 

mines  of  Iglesias  yield  from  sixty  to  eighty  pounds  in  Scotland,  vol.  ix. 

ShexwjL  The  value  of  the  mines  is  estimated  at  821,000  SARSAPARILLA.    See  Matmia  Msmet,  Vol. 

francs.    Pojcphy  ry  abounds  in  the  mountains  of  Nurra,  X 1 1 1,  p.  85  3. 

and  .granite  tsjound  principally  in  Galium.  Chalcedo-  S  ARTHE,.or  Sabtb,  one  of  the  departments  in  tot 

sues,  agates,  cornelians,  turquoises,  are  found  in  the  north-west  of  France,  it  hounded  on  the  nenh  by  tht 

northern  mountains.  department  of  the  Orne;  on  the  east  by  those  of  the 

The  climate  of  Sardinia  has  aninsular character,  pos-  £ure,  the  Cher,  and  the  Loire  and  Cher;  on  tb*  sooth 

sessing  a  lower  mean  temperature  than. that  ef  similar  by  the  Indre  and  Loire,  and  Maine  and  Loire ;  and  00 

parallels  on  the  continent.    In  the  summer  months  the  the- west  by  that  of  the  Mayerme.    Its  form  is  almost 

-heat  is  very  intense,  and  produces  local  insalubrity  in  circular,  and  its  area  is  about  2480  square  miles.  Then 

the  marshy  districts,  arising  partly  from  the  northern  are  several  hills  in  the  north-west  ef  the  department 

winds  being  obstructed  by  the  mountains  in  the  north  The  rivers  are  the  Sarthe,  the  Loire,  and  tee  rloine. 

of  the  island.  The  productions  of  the  soil,  which  is  of  a  thny  and  grt* 

Although  Sardinia  possesses  many  good  harbours,  veHy  character,  are  wheat,  rye,  barley,  flax,  wine,  sod 

jsuoh  as  those  of  Palmes,  Nova,  and  Cagliari,  yet  from  fruits.    Corn  is  imported ;  but  wine  and  fruits  are  ex* 

a  want  of  capital  as  well  as  enterprise,  and  from  the  ex-  ported  to  a  great  extent.    There  are  here  some  msrble 

treme  ignorance  of  the  people,  the  island  is  blessed  quarries  and  iron  mines.    The  chief  manufactures  are 

neither  with  trade  nor  manufactures.    A  few  coarse  hardware  goods,  paper,  woollens,  and  leather.   1st 

linen  and  woollen  goods  are  made  in  the  island.    The  contributions  in  1808  were  8,986,579  francs,  and  the 

.produce  of  the  hearing  and  coral  fisheries,  corn,  cattle,  expenses   of  its  administration  208,814  francs.  U 

and  salted  provisions,  hides,  skins,  fruits,  a  little  wine  Mans  is  the  capital  of  the  department.    PepvktioD 

*nd  brandy,  and  large  quantities  of  salt,  are  the  prtnoi-  887,166. 

pal  exports,' the  annual  value  of  which  has  been  esti-  SARTO,  Axdrsa  rat,  whose  real  name  was  Vav 

mated  by  Axani  at  8,000,000  livree.  The  imports  have  nucchi,  a  celebrated  pointer,  was  the  son  of  s  tailor, 

been  calculated  at  2,000,000  livres,  and  the  annual  re-  and  was  born  at  Florence  in  1488*    He  studied  the 

venue  at  ly69o;OS&  francs.  elements  of  hsa  profession  under  Giovanni  fiarile,  with 

The  religion  of  the  .island  is  Roman  Catholic,  and  whom  he /continued  three  years.  He  then  entered  the 
there  are  three  archbishop&and  six  bishops.  The  judges  school  of  Pietro  Coaimoy  where  'he  made  great  prep- 
are paid  by  an^allowance  for  each  sentence.  There  is  ojency  by  studying  the  works  of  Maaaccioand  II  Ghsr- 
a  university  at  Cagliari,  and  another  at  Qaesari.  Xhe  landejo,  and  the  cartoons  ef  Michael  AngeJo  sod 
upper  classes  apeak  good  Italian.  A  dialect  of  the  Spa-  Xeonaxdo  da  Vinci.  Hie  first  great  work  was  to  eie- 
juiah.isfspokeniu  some  places.  The. Sardinian  language  cute  for  She  ehureh  of .  the  Scalei,  4*  barefooted  Car- 
is  a  mixture  of  Italian,  Spanish,  Greek,  and  French.  . «  elites  at  Florence,*  series  of  pietarestrem  tbelifeof 
.The  population  of  Sardinia  in  1790  was  about  456,90ft.  St.  John  the  Baptist.  His  next  work  was  ten  picture! 
3y  amore.recent  return  itis.  nearly  680,000.  See  Ar-  for  the  church  of  the  Servi,  representing  the  life  of  & 
thur  Yjouog's  Juurney  in  J*ra*eep  vol.  ii.  and  Ca€M#iaju  Feiippo  Beniei,  which  ate  regarded  ae  among  his  best 
andSA&jaA&t.  production*. 

SABJ,  a  town  af  Persisvin  ,the  province  of  Masaa-  .     Upon  bis  return  from  Bome>  where  he  studied  the 

deran.     It  is  a  small  but  well  fortified  place,  encircled  works  of  Raphael,  he  painted  the  birth  of  the  Virgin, 

with  a  good  wall  and  a  deep  ditch.     In  the  time  of  the  descent  of  the  Hory  Ghost,  and  the  last  supper,  for 

Han  way  it  had  four  or  five  temples  of  the  ancient  Per-  the  monastery  of  the  Servi. 

sians,  built  of  solid  materials,  and  about  120  feet  high.  The/  reputation  ef  our  artist  was  now  so  great,  that 
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Francis  I.  commissioned  from  him  tht  picUi  re  of  the  dead 
Christ,  with  the  Virgin,  &c.  which  is  now  in  the  Louvre. 
Upon  the  invitation  of  that  monarch  lie  went  to  France, 
where  be  was  received  with  the  greatest  distinction, 
and  received  300  crowns  in  gold  for  a  •  portrait  of  the 
dauphin.  He  painted  many  pictures  for  the  French 
nobility;  and  for  Francis  I.  he  executed  the  picture  of 
Charity  now  in  the  Louvre.  While  he  was  engaged 
on  the  portrait  of  the  queen  mother,  he  was  urged  by 
his  wife  to  return  to  Florence.  The  king  not  only 
gave  bira  leave,  on  condition  that  he  would  return 
in  a  few  months  with  his  family,  and  settle  in  France, 
but  also  made  him  liberal  presents,  and  even  intrusted 
him  with  a  large  sum  of  money,  in-order  to  purchase 
statues  and  pictures  for  the  royal  collection.  Misled 
by  the  profligacy  of  his  wife,  he  forgot  his  engagement 
to  the  French  monarch,  and  squandered  away  the  mo- 
ney with  which  he  was  intrusted.  The  poverty  into 
which  he  thus  fell,  and  the  reproofs  of  his  own  con- 
science, brought  upon  him  the  greatest  distress,  and  he 
at  last  died  of  the  plague  in  the  year  1530,  in  the  42d 
year  of  his  age. 

-  The  most  celebrated  picture  of  Sarto  is  his  Madonna 
del  Sacco,  so  called  from  Joseph  reclining  on  a  sack  of 
grain.  It  is  considered  as  little  inferior  to  the  produc- 
tion of  Raphael.    See  Painting,  Vol.  XVI.  p.  238. 

SASSARl,  a  town  in  the  island  of  Sardinia.  It  is 
situated  on  an  elevated  plain,  and  is  well  built,  and  en- 
circled with  a  wall.  It  stands  on  the  river  Torre,  which 
farms  at  its  embouchure  the  harbour  called  Porta 
Torre,  about  nine  miles  below  the  town.  There  are  a 
great  number  of  churches  and  religious  houses  in  the 
town,  and  the  environs  of  it  are  adorned  with  shady 
walks  and  fountains,  one  of  which,  called  the  Fountain 
of  Rosella,  built  of  marble,  is  said  to  equal  the  most 
splendid  of  the  Roman  fountains.  The  university  was 
founded  in  1777*  -  There  are  some  inferior  seminaries ; 
but  education  is  not  in  general  request.  Population 
about  30,000,     East  Long.  8*  45',  North  Lat.  40°  48'. 

SATELLITES.  See  Astronomy,  Vol.  II.  p.  62$, 
644,  672.  685,  706. 

SATELLITE  Machine.  See  Planetary  Ma- 
chines, Vol.  XVI.  p.  626,  643. 

SATURN.    See  Astronomy,  Vol.  II.  p.  646,  672, 

711,  708. 

.  SAUMUR,  a  town  of  France,  and  principal  place 
of  -a  district  in  the  department  of  the  Maine  and 
Loire.  It  is  agreeably  situated  on  the  right  bank  of 
the  Loire,  which  here  encloses  an  island,  at  which  there 
are  two  stone  bridges.  One  of  them  from  the  southern 
bank  to  the  island  is  very  handsome,  and  consists  of 
twelve  elliptical  arches  sixty  feet  in  span.  The  prin- 
cipal street  which  follows  the  line  of  the  bridge,  con- 
tains the  theatre  and  several  other  handsome  edifices. 
There  are  several  squares  in  the  town.  The  castle, 
now  a  military  depot,  is  an  old  building  flanked  with 
towers,  and  stands  on  an  eminence  commanding  the 
town.  There  is  in  the  neighbourhood  a  bridge  called 
Pont  Foochard,  completed  in  1816,  on  a  river  parallel 
to  the  Loire,  and  having  three  arches  of  grest  span. 
Population  9585.  West  Longitude  0°  3",  North  Lati- 
tude 47°  15'. 

SAUNDERSON,  Nicholas,  a  remarkable  profes- 
sor of  mathematics,  was  born  at  Thurlston  near  Pen- 
niston  in  Yorkshire. in  1682.  When  he  was. only  a 
year  old"  he  lost  his  sight  from  the  small-pox ;  but 
having  evinced  at  an  early  age  very  great  abilities, 
his  father  who  possessed  a  very  small  estate,  and  held 
an  office  in  the  excise*  sent  him -to  the  free  schoal  of 
Penniston,  where  he  acquired  a  knowledge  of  Greek 
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and  Latin.  While  instructing  him  m  arithmetic,  his 
father  discovered  his- turn  for  mathematics,  and  he  in- 
troduced him  to  Richard  West,'  Esq.  who  undertook  to 

instruct  him  in  algebra  and  geometry. 

After  studying  a  short  time  at  the  dissenter's  aca. 
demy  at  Atter cliff  near  Sheffield,  he  took  up  his  residence 
in  Christ's  College,  Cambridge,  in  1707,  with  the  view 
of  being  admitted  a  member  of  that  house.  He  was  li- 
berally indulged  with  apartments  and  with  the  use  of 
the  library,  and  he  soon  began  a  series  of  lectures  on 
the  Universal  arithmetic,  the  Optics,  and  the  Prmcipia 
of  Sir  Isaac  Newton.  In  this  way  he  was  led  to  cor- 
respond with  Sir  Isaac  Newton  himself  on  some  of  the 
more  difficult  parts  of  his  writings.  Upon  the  ejection 
of  Mr.  Whiston  from  the  Lucasian  professorship  of  ma- 
thematics in  171  It  Mr.  Saunderson  obtained  from  the 
queen  a  mandamus  to  confer  upon  him  the  degree 
of  A.  M.  and  on  the  recommendation  of  Sir  Isaac 
Newton,  he  was  nominated  Mr.  Whiston's  successor. 
In  1723,  he  married  the  daughter  of  the  Rev.  Mr. 
Dickens,  rector  of  Coxworth,  by  whom  he  had  two 
children,  a  son  and  a  daughter;  and  in  1728,  when 
George  II.  visited  the  university,  Saunderson,  while 
attending  on  his  majesty  in  the  senate,  was,  by  the 
royal  mandate,  created  doctor  of  laws. 

Though  of  a  strong  constitution,  Mr.  Saunderson 
suffered  much  from  his  sedentary  habits,  and  he  was 
seized  with  a  numbness  in  his  limbs,  which  termina- 
ted in  a  mortification  in  his  foot,  of  which  he  died  on 
the  19th  April  173&  in  the  57th  year  of  his  age. 

Dr.  Saunderson  left  behind  him  a  "  System  of  Al- 
gebra," in  2  vols.  4to.  which  was  published  in  1 740, 
and  to  which  i*  prefixed  an  account  of  bis  life.  See 
our  article  Blind,  Vol.  III.  p.  600. 

SAVAGE,  Richard,  an  English  poet,  more  cele- 
brated for  his  vices  and  his  misfortunes  than  for  his 
talents ;  was  the  son  of  the  Countess  of  Macclesfield, 
and  Richard  Savage,  Earl  of  Rivers.  He  was  bom  in 
January  1697,  and  though  Lord  Rivers  took  upon  him- 
self the  care  of  the  boy,  yet  bis  mother,  who  seems  to 
have  cherished  for  him  the  most  unnatural  dislike, 
put  him  under  the  care  of  a  poor  woman,  who  undeti 
•  took  to  educate  him  as  her  own  child,  and  to  keep 
him  ignorant  of  the  circumstances  of  his  birth.  Al- 
though he  now  bore  the  name  of  his  nurse,  yet  Lady 
Macclesfield's  mother  paid  him  some  concealed  atten- 
tion, and  contrived  to  have  him  placed  at  the  school 
of  St.  Albans.  Lord  Rivers  was  at  that  time  «on  his 
death-bed,  and  having  expressed  his  resolution  to  leave 
Richard  £6000,  Lady  Macclesfield  frustrated  his  de- 
sign by  telling  him  that  he  was  dead.  Having  failed 
in  a  scheme  of  sending  this  unfortunate  youth  to  the 
plantations  in  North  America,  he  was  bound  appren- 
tice to  a -shoemaker.  The  death  of  his  supposed  mo- 
ther gave  him  an  opportunity  of  perusing  some  letters, 
which  disclosed  to  him  the  secrets  of  his  birth.  Quitting 
his  humble  profession,  he  sought  by  every  -means  in  his 
power  to  conciliate  the  affections  of  his  mother,  who 
had  now  married  Colonel  Brett;  but  she  spurned  him 
from  her  with  the  most  unnatural  harshness,  and  on 
one  occasion,  when  he  had  walked  into  her  house,  im- 
pelled by  a  resistless  curiosity  to  see  the  being  to  whom 
he  owed  his  existence,  he  was  immediately  turned  to 
the  door  under  the  pretence  that  he  sought  her  life. 

Being  now  destitute  of  every  means  of  support; 
Savage  turned  his  thoughts  towards  literature.  His 
first  compositions  were  a  poem  and  two  plays,  taker, 
from  Spanish  comedies,  and  entitled,  '*  Woman's 
Riddle,"  and  ">Love  in  a  Veil;"  but  he  gained' from 
them  no  other  advantage  than  the  acquaintance  of  fiir 
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Savage,  Richard  Steele  and  other  wits.  By  ridiculing  Sir 
JUchaxd.  Richard  Steele  behimUris  back,  he  lost  his  patronage, 
and  was  for  a  while  dependant  on  the  donations  of 
Mrs.  Oldfield  the  actress,  who,  though  she  supplied 
his  wants,  would  never  admit  him  into  her  house. 

Savage  now  resolved  upon  writing  a  tragedy,  but 
he  was  in  such  destitute  circumstances,  that  he  com* 
posed  it  in  the  streets,  and  wrote  what  he  composed 
on  scraps  of  paper  picked  up  from  the  ground,  and  with 
pen  and  ink  borrowed  from,  the  nearest  shop.  In 
that  way  he  wrote  the  tragedy  of  "  Sir  Thomas  Over* 
bury,"  which,  when  corrected  and  fitted  for  the  stage 
by  Aaron  Hill  and  Cibber,  was  acted  at  Drury-Lane  in 
1723.  This  piece  had  little  success,  though  he  him- 
self acted  the  part  of  Overbury ;  but  it  produced  him 
the  sum  of  £ 200. 

His  next  literary  undertaking  was  a  volume  of  "  Mis* 
oellaneous  Poems,"  to  which  he  prefixed  an  humorous 
account  of  the  usage  he  had  received  from  his  mo- 
ther. The  profits  of  this  little  work,  which  was 
published  by  subscription,  raised  our  author  above  ab- 
ject poverty ;  and  the  interest  excited  by  his  private 
history  brought  him  into  notoriety.  An  event,  how- 
ever, of  a  most  distressing  kind  now  occurred.  In 
one  of  his  drunken  rambles,  in  November  1727,  he 
quarrelled  with  a  party  who  were  just  quitting  the 
tavern  which  he  was  entering,  and  unfortunately  kill- 
ed one  of  them.  For  this  crime  he  was  tried,  con- 
victed, and  condemned  to  death.  His  friends  made 
great  exertions  to  save  his  life,  while  his  mother  ex- 
erted herself  as  strenuously  to  prevent  him  from  ob- 
taining mercy.  The  Countess  of  Hertford,  however, 
laid  the  whole  case  before  the  ueen,  and  succeeded  in 
obtaining  a  pardon. 

Justly  regarding  his  mother  as  his  most  implacable 
foe,  he  now  threatened  JLo  harass  her  with  satirical 
poems,  and  expose  her  conduct,  unless  she  allowed 
him  a  pension.  This  threat  was  successful.  Lord 
TyrcenneJ,  Lady  Macclesfield's  nephew,  took  our  au- 
thor under  bis  roof,  treated  him  as  his  equal,  and  gave 
him  an  allowance  of  £200  a- year.  Under  this  gleam 
of  sunshine,  Savage  was  courted  by  a  crowd  of  young 
aspirants  after  fame.  He  published  his  "  Temple  of 
Health  and  Mirth"  on  the  occasion  of  Lady  Tyrcon- 
nel's  recovery  from  a  severe  illness ;  and  he  composed 
the  "  Wanderer,"  a  moral  poem,  which  he  dedicated 
to  Lord  Tyrconnel,  in  terms  of  the  roost  overstrained 
panegyric.  In  this  prosperous  condition  Savage  did 
not  long  continue.  He  quarrelled  with  his  benefactor, 
and  again  threw  himself  upon  the  world. 

In  order  to  execute  his  former  threats  against  his 
mother,  he  wrote  a  poem,  entitled,  "  The  Bastard," 
which  had  an  extensive  sale.  This  poem  was  pub- 
lished at  Bath,  when  his  mother  was  resident  in  that 
place ;  and  it  is  said  that  many  persons  disgusted  at 
ner  treatment  of  the  author,  repeated  passages  of  it  in 
her  hearing,  and  drove  her  to  seek  for  shelter  among 
the  crowded  circles  of  the  metropolis. 

Impelled  by  poverty,  Savage  now  resolved  to  throw 
himself  upon  the  munificence  of  Queen  Caroline.  He 
published  a  poem  for  her  majesty's  birth- day,  entitled* 
the  "  Volunteer  Laureat,"  in  consideration  of  which, 
the  queen  gave  him  a  pension  of  £50  a-year.  This 
sum,  however,  was  a  6mall  pittance  for  a  person  of 
Savage's  prodigality*  The  moment  he  received  his 
pension,  he  secreted  himself  in  some  obscure  tavern, 
indulging  in  eating  and  drinking,  and  in  the  lowest 
sensuality,  •  till  the  expenditure  of  his  money  forced 
him  to  emerge  in  search  of  the  means  for  fresh  excesses. 

It  was  about  this  time  that  Dr.  Johnson  became  ac- 


quainted with  Savage ;  and,  captivated  with  bis 
ness  and  powers  of  conversation,  he  sometimes  ac- 
companied him  in  his  nocturnal  rambles  for  the  purpon 
of  studying  the  character  of  that  extraordinary  person. 

In  consequence  of  the  death  of  Queen  Caroline  is 
1738,  Savage  lost  his  pension,  and  was  entirely  thrown 
upon  the  beneficence  of  his  friends.  -  A  subscription 
Was  raised  in  order  to  enable  him  to  live  in  retirement 
in  Wales  on  a  pension  of  £50  per  annum,  £20  of 
which  was,  we  believe,  contributed  by  Mr.  Pope.  To 
this  plan  of  life  he  readily  agreed ;  and  in  1739  he 
set  out  in  the  Bristol  stage  coach  with  fifteen  guinea 
to  pay  his  expenses ;  but  in  place  of  travelling  to  hit 
destination,  he  lingered  on  the  road,  and  applied  to 
his  friends  for  a  fresh  remittance  to  enable  him  (0 
pursue  his  journey.  In  this  way  he  reached  Brij. 
tol,  from  which  he  proceeded  with  great  reluct. 
ance  to  Swansea,  where  he  remained  a  year  occupied 
in  writing  another  tragedy  on  the  story  of  Sir  Tbon&s 
Overbury.  Having  finished  this  play,  he  resolved  to 
return  to  London,  but  his  friend  Pope  proposed  that  it 
should  be  fitted  for  the  stage  by  Thomson  and  Mallet, 
and  that  the  profits  of  it  should  be  laid  out  in  the  pur* 
chase  of  an  annuity.  Savage  was  enraged  at  this  wo- 
posal ;  he  returned  to  Bristol  on  his  way  to  London, 
and  having  experienced  much  hospitality  and  kindness, 
he  remained  till  his  money  was  spent,  and  till  he  bad 
become  so  shabby  in  his  dress,  and  ao  disgusting  in 
his  personal  appearance,  that  nobody  would  admit 
him  to  their  house.  The  mistress  of  a  coffee-bow 
arrested  him  for  a  debt  of  eight  pounds,  and  being 
unable  to  find  bail  he  was  thrown  into  the  jail  of  Bn* 
tol.  Here  he  was  treated  with  the  greatest  kindoe* 
and  humanity  by  the  jailer,  who*  allowed  him  ever/ 
kind  of  indulgence;  and  he  composed  a  satire,  en* 
titled,  "  London  and  Bristol  delineated,"  in  which  ha 
treated  his  benefactors  in  the  last  of  these  cities  with 
the  basest  ingratitude. 

After  he  had  spent  about  six  months  in  the  prison, 
be  received  a  letter  from  Pope,,  accusing- him  of  the 
most  atrocious  ingratitude ;  but  we  are  not  informed 
of  the  particulars  of  this  accusation.  He  is  said,  how- 
ever, to  have  protested  his  innocence  of  the  charge, 
and  to  have  been  much  affected  by  the  perusal  of  the 
letter  which  contained  it.  In  a  few  days  after  he  vat 
seized  with  a  nervous  fever,  which  carried  him  off  on 
the  1st  of  August  1743,  in  the  46th  year  of  his  age. 

We  ate  almost  ashamed  at  having  occupied  our  page* 
with  any  notice  of  such  a  man  as  Richard  Savage.  So 
talents  of  any  brilliancy,  and  no  quality  of  any  value  i* 
deemed  the  utter  worthlessness  of  his  character.  His 
misfortunes,  though  owing  to  his  own  misconduct,  have 
received  a  sort  of  romantic  aspect  from  the  unnstsnl 
conduct  of  his  mother,  but  even  this  accidental  cir- 
cumstance would  not  have  saved  him  from  oblivkn* 
had  not  the  eloquence  of  Dr.  Johnson  thrown  an  ad* 
ventitious  interest  round  his  vices  and  his  sufleringf. 

SAVAGE  State.     See  Man. 

SAVOY,  anciently  Sabaudia,  is  now  one  ef  the  di- 
visions of  the  kingdom  of  Sardinia,  bounded  by  Pied- 
mont on  the  east,  by  France  on.  the  west,  and  by 
the  lake  of  Geneva  on  the  north.  It  is  about  ninety* 
four  miles  long  from  north  to  south,  and  its  aterage 
breadth  is  about  65  miles.  The  superficial  extent  m 
Savoy  is  about  3800  square  miles. 

This  district  consists  of  the  most  elevated  land  in  £*» 
rope,  embracing  the  interesting  and  highly  picture*^ 
and  sublime  scenery  to  the  south  of  the  lake  of  Ge- 
neva* We  have  already  given  most  copoof  sua 
minute  descriptions  of  this  part  of  Europe  in  •* 
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articles  Alps,  Blanc,  Monl,  and  Department,  Mont  meter  which,  1f  wc  except  Mr.  Daniell's  instrument,  is   Stusture. 

Cenis,  Cuamoumi,  Glaciebs.     The  principal  towns  the  best  that  has  ever  been  constructed.    An  account 

in  Savoy  are  Chambery,  the  capital,  which  has  al-  of  these  researches  were  published  in  1783,  in  his  Essai 

ready  been  described,  (See  Vol.  Vf.  p.  73)  Rumilly,  sur  r  Hygrometrie,  in  1  vol.  4to.* 

with  a  population  of  .3000,  and  Moustiers  and  St.  Jean        About  this  time  Saussure  became  so  much  occupied 

de  Maurienne,  with  2000  inhabitants  each.  with  his  own  studies,  that  he  resigned  his  chair  to  the 

Savoy  was  seized  by  the  French  in  1792;  but  in  late  M.  A.  Pictet  who  continued  to  discharge  its  duties 

1 8 1 5  it  was  restored  to  the  king  of  Sardinia.  with  the  highest  credit  and  success  till  his  death  in  1 825.  t 

SAUSSURE,  Horace  Benedict  de,  the  son  of  Ni-  Saussure  was  now  able  to  follow,  without  interruption, 
zholas  de  Saussure,  celebrated  for  his  agricultural  writ-  the  pursuits  to  which  he  was  so  much  attached,  and 
Ings,  was  born  at  Geneva  in  1740.  From  Conches,  was  enabled  to  publish,  in  1786,  the  second  volume  of 
where  his  father  resided,  about  half  a  league  from  Ge-  his  travels  among  the  Alps,  which  contains  an  account 
oeva,  young  Saussure  went  daily  to  Geneva  to  receive  of  Mont  Blanc  and  the  surrounding  mountains, 
the  rudiments  of  his  .education.  His  leisure  hours  .  Though  engrossed  with  his  philosophical  pursuits, 
were  spent  in  climbing  the  precipices  and  exploring  Saussure  took  a  great  interest  in  the  state  of  education 
►be  recesses  of  the  lofty  mountains  which  overhung  his  at  Geneva.  He  projected  a  new  system,  one  of  the 
dwelling,  and  he  was  thus  led  at  an  early  period  of  life  principal  objects  of  which  was  to  make  the  youth  ac- 
to  devote  himself  to  those  studies  which  necessarily  as*  quainted  with  Mathematics  and  the  natural  sciences  at 
fociated  themselves  with  his  early  habits.  His  pas-  an  early  period  of  life ;  but  though  this  plan  met  with 
>ion  for  natural  history  was  greatly  increased  by  his  much  approbation,  it  was  considered  to  be  an  innova- 
connexion  with  M.  Bonnet  who  married  his  aunt,  one  tion  too  hazardous  to  be  put  in  practice.  Saussure 
of  the  family  of  De  la  Rive,  and  who  was  at  that  time  had  the  merit  of  founding  the  Society  of  Arts  at  Gene- 
engaged  in  his  enquiries  concerning  the  action  of  the  va,  to  the  operation  of  which  Geneva  is  said  to  be 
upper  and  under  leaves  of  plants,  of  which  he  publish-  much  indebted  ibr  its  present  prosperity. 
ed  an  account  in  1754  in  his  Recherche*  sur  £  usage  des  In  the  year  1788,  Saussure  set  out  for  the  Alps  for 
Feuilies  dans  les  plan  its.  Young  Saussure  constantly  the  purpose  of  completing  some  of  the  researches 
took  a  keen  interest  in  these  researches,  but  he  pursu-  which  he  had  previously  commenced.  Along  with  his 
ed  the  subject  farther  than  his  relation,,  and  published  eldest  son  he  encamped  seventeen  days  on  the  Col  du 
mi  account  of  his  labours  in  his  Observations  on  the  Geant,  during  which  he  was  enabled  to  make  many  in- 
bark  and  leaves  of  plants.  teresting  observations  both  in  meteorology  and  geology. 

In  the  year  1762,  when  he  was  only  in  the  twenty-  When  his  native  citv  was  annexed  to  the  French  re- 
second  year  of  his  age,  he  was  appointed  professor  of  public,  Saussure  was  chosen  deputy  to  the  national  ay- 
philosophy  at  Geneva,  a  situation  which  he  held  for  sembly,  but  however  promising  these  events  appeared 
twenty-five  years.  During  the  intervals  between  his  to  men  of  sanguine  temperament  and  fond  of  change, 
ledum,  he  devoted  himself  to  the  examination  of  the  the  more  soberminded  foresaw  the  calamities  which 
mountains  of  Switzerland,  and  to  those  enquiries  re-  were  to  follow  in  their  train.  In  the  political  convul- 
ipecting  their  physical  geography  which  have  iromorta-  sions  which  ensued,  Saussure  lost  the  greatest  part  of 
Used  his  name.  So  early  as  17^9,  he  bad  visited  the  his  fortune;  and  what  was  a  greater  calamity  still,  he 
glaciers  of  Chamouni,  and  in  1779  ne  h*d  crossed  the  lost,  amid  the  storms  of  faction,  that  tranquillity  and 
principal  chains  of  the  Alps  about  fourteen  times  in  peace  of  mind  which  constitute  the  patrimony  of  a 
different  directions.  These  journeys  were  not  per-  philosopher.  His  health  was  rapidly  affected  by  the 
formed  in  the  slovenly  and  ignorant  manner  so  com-  distresses  which  he  experienced  in  common  with  his 
mon  among  geologists  in  modern  times.  Saussure  pre-  country,  and  in  1794,  a  severe  paralytic  affection  de- 
pared  himself  for  these  expeditions  by  study  as  well  as  prived  him  of  the  use  of  his  limbs.  His  mind,  how- 
by  judicious  arrangements.  He  equipped  himself  with  ever,  though  disturbed,  was  still  active,  and  sought  to 
accurate  instruments  of  every  kind.  He  invented  and  forget  its  afflictions  in  the  preparation  of  his  travels  for 
constructed  new  ones,  with  which  science  could  not  the  press,  the  two  last  volumes  of  which  appeared  in 
furnish  him  ;  and  while  he  attended  to  the  phenomena  179&  About  this  time  he  also  published  his  Observa* 
of  the  rocks  upon  which  he  trod — to  the  distribution  tions  on  the  Fusibility  of  Stones  by  means  of  the  Biotvpipe, 
and  altitude  of  the  mountain  masses  which  he  traver-  an  instrument,  the  value  of  which,  first  pointed  out  by 
led — to  the  phenomena  of  the  snow  and  the  ice  with  Gahn,  had  scarcely  been  recognised  in  the  south  of 
which  they  were  covered,  he  studied  with  equal  inte-  Europe.  The  health  of  Saussure  was  now  so  far  gone, 
rest  and  success  the  phenomena  of  the  blue  expanse  that  the  aid  of  the  ablest  physicians  could  give  him  no 
under  which  they  lay — the  electricity  and  humidity  of  relief.  His  powers  of  articulation  were  now  greatly 
the  atmosphere,  and  those  various  meteorological  phe-  affected.  His  mind  lost  its  vigour,  and  he  died  on  the 
nomena  which  since  his  time  only  have  occupied  so  22d  of  March  1799,  in  the  59th  year  of  his  age,  deeply 
much  of  the  attention  of  philosophers.  lamented  by  all  who  knew  him. 

In  the  year  1779,  Saussure  published  the  first  vo-        Saussure  left  behind  him  two  sons  and  a  daughter, 

hime  of  his  Voyages  dans  les  Alps,  which  contains  a  whose  education  he  superintended  with  the  greatest 

minute  description  of  the  neighbourhood  of  Geneva,  care.    His  eldest  son,  Theodore  de  Saussure,  is  well 

and  an  account  of  his  excursion  to  Chamouni.  known  by  his  talents,  and  his  chemical  researches. 

During  the  troubles  with  which  Geneva  was  agitated        Besides  his  hygrometer,  which  we  have  already 

in  1782,  Saussure  devoted  himself  to  a  series  of  re-  mentioned,  Saussure  invented  the  cyakomet^r,^  in- 

searches  connected  with  the  subject  of  Hygrometry.  vented  for  measuring  the  blue  colour  of  the  sky  ;  a 

In  order  to  carry  on  these,  he  invented  his  new  hygro-  biaphanometer,  ||  for  measuring  the  transparency  of 

"  An  account  of  Saussure'*  Hygrometer  and  of  his  principal  experiments,  will  be  found  in  our  article  HroBOMVTET,  VoL  XI* 

t  A  biographical  account  of  this  distinguished  individual  will  be  found  in  Dr.  Brewster's  Journal  of  Science,  No.  IX. 

t  See  Cyamom Etta,  VoL  VII.  p.  533.  y  See  DiaphaKometER,  Vol.  VII.  p.  727. 


SAW 


548 


SAW 


Saftfog 
Machinery. 


Common  saw- 
milL 

Plate 
cccclxxxii. 
Fig.  1. 


the  atmosphere,  and  an  electrometer*  for  measuring 
small  degrees  of  electricity.  An  account  of  his  expe- 
riment on  the  electricity  produced  by  evaporaton,t  on 
the. electricity  of  the  human  body,  and  on  the  electri- 
city of  the  atmosphere,  have  been  detailed  at  great 
length  in  our  article  Electricity,  Vol.  VIII.  p.  427, 
463,  479,  and  481. 

Although  the  principal  part  of  Saussure's  life  was 
devoted  to  the  examination  of  the  Alps/  yet  he  found 
leisure  to  pay  two  visits  to  France,  one  for  the  pur- 
pose of  studying  the  extinct  volcanoes  of  Auvergne, 
and  the  other  to  make  himself  acquainted  with  the 
practice  of  aerostation.     He  likewise  paid  a  visit  to 
England,  where  he  became  acquainted  with  Dr.  Fra- 
neker.    During  a  journey  to  Italy  he  visited  the  iron 
mines  of  Elba ;  he  measured  the  height  of  mount  Et- 
na, and  he  ascended  Vesuvius  in  company  with  our 
countryman  Sir  William  Hamilton.    Saussure  was  also 
fond  of  botanical  pursuits.    He  discovered  several  new 
species  of  lichens,  and  two  kinds  of  tremella  having  an 
oscillatory  motion ;  and  yet  no  genus  has  been  dedi- 
cated to  his  name.     In  our  articles  Alps,  Vol.  I.  and 
Chamouni,  Vol.   VI.  p.   732,  our  readers  will  find 
many  of  Saussure's  opinions  and  descriptions  of  scenery. 
SAWING  MACHINERY,  or  Saw-Mills,  is  the 
name  given  to  all  kinds  of  machines  used  for  cutting 
into  pieces  solid  bodies,  such  as  wood,  stone,  &c. 

Saw-mills  seem  to  have  been  erected  so  early  as 
1420  in  the  island  of  Madeira.  At  Breslau,  a  saw-mill 
was  erected  in  1427;  and  they  were  afterwards  ra- 
pidly introduced  into  different  parts  of  Europe. 

A  saw-mill,  driven  by  wind,  was  erected  at  Leith 
about  the  middle  of  last  century  ;  and  in  1767  or  1768, 
when  a  saw-mill  was  erected  at  Limehouse,  it  was 
demolished  by  the  mob. 

In  giving  an  account  of  sawing  machinery,  we  bhall 
first  describe  the  common  saw-mil),  which  has  been 
long  in  use.  This  machine  is  represented  in  Fig.  1. 
Plate  CCCCLXXXII.  No.  11.  where  BB  is  a  bucket 
wheel  about  18  feet  in  diameter,  and  having  about  40 
bucket?.  This  wheel  is  fixed  on  the  axle  A  A,  in 
which  there  is  also  placed  a  wheel  CC,  having  96*  teet!\ 
This  wheel  drives  a  pinion,  marked  2,  with  22  teeth, 
which  pinion  is  fixed  on  an  iron  axle,  having  a  coup- 
ling box  at  each  end,  that  turns  round  the  cranks  D,  D. 
The  vertical  pole  E  has  its  lower  end  put  on  the  crank, 
while  its  upper  end  moves  on  an  iron  bolt  at  F,  the 
lower  end  of  the  frame  G  G.  These  frames,  which 
contain  the  saws,  are  thus  made  to  move  up  and  down 
by  the  motion  of  the  crank.  The  pinion,  marked  2, 
may  give  motion  to  two,  three,  or  more  crank*,  and 
may  thus  drive  as  many  saws  with  their  frames.  A 
ratchet  wheel,  No.  3.  is  fixed,  as  shown  in  the  figure. 
Its  angular  teeth  are  laid  hold  of  by  the  end  K  of  the 
iron  hook  HK,  the  other  end  of  which  moves  on  a  bolt 
in  the  lever  HH.  The  end  of  this  lever  moves  on  a 
bolt  at  I,  and  the  other  rests  on  a  notch  in  the  frame 
GG,  so  that  it  rises  and  falls  with  the  frame.  When 
HH  is  raised  by  the  frame  GG,  the  catch  K  pulls  the 
wheel  round  towards  it,  and  the  catch  Z  falls  into  the 
teeth,  so  as  to  prevent  the  wheel  from  going  back- 
wards. Upon  the  axle  of  the  wheel  3  is  fixed  a  pinion 
4,  which  works  on  the  toothed  rack  of  the  frame  TT, 
which  carries  the  wood  to  be  sawed.  As  the  ratchet 
wheel,  No.  3.  therefore,  turns  round,  it  carries  the  frame 
T,T,which  carrying  the  wood  advances  on  its  rollers  S.S, 
along  the  fixed  frame  UU,  so  as  to  come  up  against  the 
saws  as  they  are  moved  up  and  down  by  the  crank 


DD.    *f  he  ordinary  apparatus  for  raising  the  slake  si 

and  letting  on  the  water,  is  shown  at  V  V ;   but  a  self.  *M 

regulating  one,  such  as  that  described  in  our  article  ^ 

Hydrodynamics,  Vol.  XL* p.  561,  is  uted  in  all  greit 

establishments.   By  pulling  the  rope  at  the  longer  end 

of  the  lever  M,  the  pinion  2  is  connected  with  the 

wheel  CC,  which  drives  it,  and,  by  pulling  the  rcpeR, 

they  are  separated  from  one  another.  In  order  to  roll  the 

frame  TT  backwards  when  it  is  empty,  the  pinion  5, 

with  21  teeth,  and  driven  by  the  wheel  CC,  hat  upon 

its  axle  a  sheave,  over  which  is  put  the  rope  PP,  which 

goes  over  the  sheave  O,  and  turns  it  round.   Upon  the 

axle  of  the  sheave  6,  is  fixed  the  pinion  7,  which  acts 

on  an  iron  rack  upon  the  frame  TT,  and  drives  it 

backward.     The  pinion  5  is  connected  with  the  wheel 

CC,  by  pulling  the  rope  at  the  lower  end  of  the  lever 

N ;  and  they  are  separated  from  each  other  by  pulling 

the  rope  O.     In  order  to  drag  the  logs  of  wood  in  tt 

the  door  Y,  there  is  fixed  upon  the  axle  9  *  "h**!  8, 

having  ratchet  teeth  on  its  rim,  into  which  the  catch 

10  enters;  and  as  this  catch  is  raised  by  the  lever  at 

the  upper  end  of  the  frame  GG,  it  pushes  round  the 

wheel  8,  which  is  prevented  from  moving  backwardj 

by  the  catch  No.  11.  falling  into  its  teeth.    The  rope 

9  Y  is,  therefore,  coiled  round  the  axis  9,  and  thus 

drags  the  logs  in  upon  the  frame  T  F.    The  catches 

10,  1 1  are  thrown  out  of  play  When  the  logs  are  laid 

upon  fie  frame. 

Very  great  improvements  have  been  made  on  a*  £4 
ing  machinery  by  that  celebrated  engineer,  Mr.  Bra-b* 
ne!.  In  our  article  on  Block  Machinery,  Vol.  111."31 
p.  608,  we  have  already  given  a  description  of  «.  *u 
veral  of  the  sawing  engines,  which  form  part  of  the 
machinery  for  manufacturing  blocks,  and  we  shall  now  1 
confine  ourselves  to  an  account  of  the  mo*t  important 
of  his  improvements. 

One  of  Mr.  Brunei's  saw-mills  was  constructed  by 
Mr.  Mauds!ay,  for  the  arsenal  at  Woolwich.  It  is 
driven  by  a  steam-engine;  and  the  whole  is  considered 
as  a  pattern  of  the  best,  as  well  as  the  most  elegant 
workmanship. 

In  this  machine  leather  belts  are  substituted  m^t 
properly  in  place  of  cog-wheels ;  and  in  order  to 
equalize  the  motion  of  the  cranks  in  the  most  perfect 
manner,  each  crank  has  a  fly-wheel  attached  to  it,  in- 
dependent of  the  great  fly-wheel  of  the  steam-engine- 

In  the  construction  of  the  saw-frames  Mr.  Brunei 
has  shown  much  ingenuity.  They  are  all  madeofircn, 
but  the  sides  are  left  hollow,  and  are  filled  up  with 
wood,  in  order  to  diminish  the  weight. 

As  it  is  of  essential  importance  that  the  sawi  be 
placed  parallel  to  each  other,  and  stretched  with  the 
very  same  degree  of  tension,  Mr.  Brunei  has  eflectttl 
this  in  the   following  ingenious  manner.    The  saw* 
are  fitted  into  the  frame,  so  that  they  can  be  quick!/ 
removed  and  replaced  by  sharp  ones.     Each  saw  h" 
a  piece  of  metal  rivetted  to  each  end  of  it,  and  formed 
like  hooks.     The  hook  in  the  lower  end  is  hooked  kt> 
a  suitable  recess  in  the  lower  cross  bar  of  the  sa»- 
frame,  anil  the  hook  at  the  upper  end  seizes  the  book 
of  a  shackle  or  link  which  hangs  upon  the  upper  cam 
bar,  and  has  wedges  through  it,  by  which  it  Cin  be 
drawn  tight  to  strain  the  saw.     As  there  is  nothing  to 
determine  the  paits  of  the  cross. bars,  where  the  bah* 
of  the  saws  may  hang,  the  saws  can  be  set  at  aoj  re- 
quired distance  from  each  other;  but  in  order  to  re* 
tain  them,  pieces  of  bard  wood  are  put  in  between  tbt 
blades  of  the  saws  at  the  upper  and  lower  ends ;  *^ 


•  SccElectricitv,  Vol.  VIII.  p.  <522. 

f  This  subject  has  been  recently  pursued  by  M.  BccquercL     Sec  Dr.  Brewster's  Journal  of  Science,  Vol  III.  p.  370. 
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fc  when  the  spices  are  thus  filled  up,  they  are  kept  tight 
pr«  by  screws  tapped  in  the  sides  of  the  saw-frames.  Each 
w  sa w  is  strained  in  succession  by  a  steel- yard,  construct- 
I  ed  as  follows.  A  strong  axis  goes  across  die  fixed 
frame  in  which  the  saw-frame  slides ;  and  above  the 
top  of  this  frame  from  one  side  of  this  axis  proceeds  a 
lever,  which  has  a  weight  fixed  at  the  end,  and  from 
the  opposite  side  of  the  axis  proceed  two  short  levers, 
which  are  connected  by  links  with  a  strong  cross  bar, 
situated  immediately  above  the  upper  cross  bar  of  the 
saw-frame,  when  it  has  reached  its  highest  elevation. 
Upon  the  steelyard  cross  bar  is  a  shackle  or  link, 
which  can  be  united  by  a  key  with  any  of  the  shac- 
kles on  the  upper  cross  bar  of  the  frame,  which  shac- 
kles, as  we  have  already  said,  are  united  by  their  books 
with  the  upper  end  of  their  corresponding  saws.  By 
this  means  the  lever  with  its  weight  becomes  a  steel- 
yard, by  which  any  one  of  the  saws  may  be  drawn 
up  with  a  given  force. 

In  order  to  apply  the  steelyard,  the  frame  is  raised 
to  its  greatest  height,  and  wedges  are  then  put  in  be- 
tween the  top  of  the  saw-frame  and  a  fixed  part  of 
the  stationary  frame,  so  that  the  saw-frame  may  be 
kept  fast  when  the  steelyard  is  applied.     The  sharp 
saws  are  now  put  into  the  saw-frame  by  hooking  them 
on  the  lower  cross  bar,  and  uniting  the  upper  hooks 
to  the  shackles  on  the  upper  cross  bar.     The  pieces  of 
wood  are  then  introduced  between  the  saws,  accord- 
ing to  the  size  of  the  wood,   and  they  are   bound 
fast  by  screws.      The  loaded  end  of  the  steelyard 
is  now  lifted  up  by  a  rope  going  over  a  pulley, 
so  as  to  allow  the  link  in  the  cross  bar  of  the  steel- 
yard to  be  united  with  the  shackle  of  one  of  its 
saws  by  its  keys.     The  steelyard  being  now  allowed 
to  descend,  it  stretches  the  saw  with  a  force  depend- 
ing upon  its  load.     The  wedge  of  the  6hackle  for  the 
saw  is  then  thrust  in  by  the  hand  as  far  as  possible,  so 
as  to  retain  the  saw  at  the  tension  given  to  it  by  the 
steelyard.     The  shackle  of  the  steelyard  is  then  dis- 
engaged from  the  saw.  and  removed  to  the  next,  which 
is  stretched  in  a  similar  manner. 

In  this  saw  roil),  there  is  a  contrivance  by  which 
each  faw  frame  is  allowed  to  retreat  a  small  quantity 
in  its  ascent,  in  order  that  the  teeth  of  the  saws  may 
keep  quite  clear  of  the  wood  when  they  ascend  and  do 
not  cut. 

Circular  saws,  or  saws  of  a  circular  form,  which  cut 
during  a  continuous  rotatory  motion,  have  been  used 
for  cutting  the  teeth  of  watch  and  clock  wheels  since 
the  time  of  Dr.  Hook.  They  have  been  long  used  in 
Holland  for  cutting  veneers,  and  they  are  said  to  have 
been  introduced  into  this  country  by  General  Bentham. 
Mr.  Taylor  of  Southampton,  and  Mr.  George  Smart, 
had  the  merit  of  introducing  them  very  early ;  but  we 
do  not  know  the  exact  dates. 

A  circular  saw  is  nothing  mere  than  a  circular  plate 
of  steel,  having  teeth  upon  its  circumference,  and 
made  to  revolve  upon  an  axis  with  great  rapidity,  by 
means  of  bands  or  straps.  The  saw  itself  may  move 
either  on  a  horizontal,  a  vertical,  or  an  inclined  plane ; 
and  as  the  timber  may  be  laid  upon  a  plane  inclined 
in  any  given  direction,  it  may  be  sawn  in  lines  mak- 
ing any  angle  whatever,  or  at  any  given  distance  from 
one  another.  When  the  saw  is  fixed  at  a  certain  angle 
and  at  a  given  distance  from  the  edge  of  the  frame, 
all  the  pieces  of  wood  may  be  cut  exactly  of  the  same 
size,  by  pressing  them  against  the  edge  as  the  saw  is 
cutting  them.  The  following  is  a  description  of  the 
circular  saws  at  Rothiemurchus  in  Inverness- shire. 

There  are  two  kinds  of  saws  made  use  of  in  the 
Ptothiemurchus  saw-mill,  circular  saws  and  upright 


ones.  A  circular  saw  is  a  thin  round  plate  of  steel;  Sawing 
toothed  on  the  circumference  fixed  on  a  revolving  axle.  Machinery* 
An  upright  saw  is  the  common  saw  made  nee  of  by  v-^v^^ 
sawyers,  fixed  in  a  frame  moving  vertically*  In  both 
cases,  the  log  to  be  sawn  is  fixed  to  a  frame,  which  isr 
moved  against  the  saw.  Each  of  these  constructions 
has  peculiar  advantages*  The  upright  saw,  it  is  evi-  ClTCul*r 
dent,  cuts  only  in  descending;  there  are  also  two 
points  in  every  stroke  at  which  it  is  stationary,  the 
one  when  it  is  at  its  height,  the  other  when  at  its 
lowest.  A  large  proportion  of  the  time  of  each  stroke 
is  thus  consumed  without  effect  A  circular  saw  cuts 
during  the  whole  of  its  revolution ;  and  it  is  found 
that  a  much  greater  velocity  can  be  given  to  a  circu- 
lar motion,  which  is  equal  and  constant,  than  to  an  up* 
right  one,  which  is  necessarily  unequal.  A  circular 
saw  is  thus  much  more  expeditious  than  an  upright 
one.  It  is,  however,  much  more  limited  in  its  appli- 
cation, as  it  can  only  work  in  wood  of  less  depth  than 
the  radius  of  the  saw.  The  size  of  wood  is  further 
controlled  by  the  thick  plates  of  metal  which  are  made 
use  of  to  fix  the  saw  on  its  axle.  These  Jlaunges,  as 
they  are  called,  it  is  found  by  experience,  require  to 
be  about  one-third  of  the  diameter  of  the  saw.  Be- 
sides this,  the  size  of  the  saw  itself  is  controlled  by 
the  thickness  required  to  give  the  plate  sufficient  stiff- 
ness. A  circular  saw,  too,  one-eighth  of  an  inch  thick, 
would  occasion  much  lots  in  saw  draft,  t n  this  mill  no 
,  saws  have  ever  been  used  above  three  feet  diameter. 
The  application  of  upright  saws  is  controlled  only 
by  the  length  of  stroke  given  to  the  saw  frame  and 
its  size ;  the  stiffness  of  trie  saw3  is  given  by  stretch- 
ing them  tightly  between  the  upper  and  lower  ends 
of  the  frame,  and  is  therefore  in  a  great  degree  inde- 
pendent of  the  actual  size  of  the  saw. 

The  intention  in  this  mill  is  to  saw  by  circular  saws, 
where  they  would  not  occasion  too  great  a  loss  in  saw 
draft ;  and  in  this  case  only,  to  saw  by  upright  ones. 

The  circular  saws  run  about  1000  turns  per  minute, 
and  will  cut  10  inches  deep  on  3-l6ths  of  an  inch  of 
saw  draft.  The  upright  saws  make  about  120  strokes 
per  minute,  and  will  run  on  father  less  saw  draf>. 

The  circular  saws  will  cut  a  12  foot  log  in  less  thsn 
a  minute ;  the  upright  saws  in  equally  fine  work, 
will  not  cut  above  15  inches  in  the  same  time. 

In  the  process  of  making  deals  with  circular  saws,  the 
first  operation  is  called  slabbing  ;  it  is  to  reduce  the 
tapering  round  log  into  a  plank  as  thick  as  the  deals  are 
intended  to  be  broad.  This  is  done  by  running  two 
saw-drafts  parallel  to  each  other  through  the  log,  which 
produces  a  flat-sided  round- edged  piece  of  timber  of 
equal  thickness,  but  tapering  in  breadth.  The  slabbed 
log  is  then  cut  into  deals  of  the  required  thickness,  by 
running  the  saw  through  it  as  often  as  is  necessary  at 
right  anglts  to  the  former  saw  drafts. 

In  ch is  mill  the  slabbing  is  performed  by  two  saws 
fixed  on  the  same  axle,  S,  S,  Figs;  2.  and  3.  the  dip- 
tanc6  between  which  regulates  the  thickness  of  the 
slabbed  log.  A  plank  or  batten  B,  so  narrow  as  to 
pass  freely  between  the  saws  when  at  the  least  requir- 
ed distance  from  one  another,  is  laid  parallel  to  the 
face  of  the  saws  in  the  centre  between  them.  A 
broader  plank  D,  E,  is  laid  parallel  to  this  batten  on 
the  outward  side  of  each  saw,  as  far  apart  as  to  pass 
the  saws  freely  when  at  the  greatest  required  distance 
from  one  another.  These  three  planks  are  connected 
together  by  cross  pieces  A,  C,  at  the  ends,  and  be- 
ing laid  on  rollers  R  parallel  to  the  axle  of  the  saw, 
form  a  table,  moveable  backwards  and  forwards, 
limited  in  fc\ther  range  by  the  connecting  cross-pieces 
coming  ag^nftX  the  saws.     This  travelling  table  is 
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Saying  moved  by  a  pinion  working  in  a  rack,  which  it  insert* 
Kachinerv.  ^  pn  the  under  side  of  one  of  the  broad  planks-  The 
power  is  raised  as  necessary,  by  a  smaller  pinion  work- 
ing on  the  larger,  and  put  in  motion  by  the  hand  of 
the  workman  by  means  of  a  winch  W.  On  the  farther 
end  of  the  batten  is  fixed  a  head-stock  H,  a  few  inches 
high ;  and  a  grapple  GJ,  turning  on  joints  at  J,  and 
having  a  cross-head  at  G,  into  which  three  teeth  are 
inserted,  G,  G,  G.  Fig.  4  shows  this  grapple  on  a 
larger  scale. 

Before  the  log  is  put  on,  the  travelling  table  is 
moved  back,  as  shown  in  Fig.  1,  2,  and  the  log  is  laid 
free  o£  the  saws  on  the  batten,  one  end  pressing  against 
the  head-stock,  and  the  grapple  teeth  driven  firmly 
into  it.  These  keep  the  log  steady  under  the  action 
of  the  saws.  The  workman  then  moves  the  travelling 
table  forward  against  the  saws,  till  they  have  run 
through  the  log  ;  he  then  returns  the  table  Co  the  po- 
sition shown  in  the  figures,  removes  the  slabbed  log 
and  outside  cuts,  and  is  ready  to  begin  to  a  fresh  log. 

The  distance  between  the  saws  can  be  indefinitely 
varied  between  the  width  of  the  batten,  which  is  the 
minimum,  and  the  space  between  the  side  planks, 
which  is  the  maximum. 

The  axle  DKE,  Figs.  5  and  6,  is  turned  accurately 
cylindrical,  and  the  (launches  A,  B,  C,  are  drilled 
through  in  the  centre,  so  as  to  allow  them  to  be  moved 
along  the  axle  and  no  more.  When  the  saw  is  placed 
at  the  desired  point,  a  key  is  driven  tightly  in  to  a 
taper  mortice  made  through  the  flaunches  at  K,  which 
prevents  the  saw  from  shifting  its  position.  The  saws 
can  also  be  changed  by  the  same  contrivance,  and 
it  is  adapted  to  all  the  circular  saws  in  this  milL 

The  next  operation  is,  converting  the  slabbed  log 
into  deal.  The  slabbed  log  is  laid  flat  on  the  side  B 
(Fig.  6'.)  of  the  travelling  table  ABCD,  the  end  of  it 
against  the  head-stock  H,  from  whose  face  a  few  sharp 
points  stick  out,  which  enter  the  end  of  the  log,  and 
keep  it  firm.  For  the  first  saw  draft  which  takes  off 
the  round  back,  the  log  is  set  by  the  eye.  The  travel- 
ling table  is  moved  forwards  as  before,  the  back  taken 
away,  and  the  table  returned  to  the  position  in  the  figure* 

On  the  side  D  of  the  travelling  frame  is  placed  a 
guide  G  a  few  inches  high,  moving  on  parallel  points, 
as  shown  in  the  figure,  so  as  in  every  situation  to  con- 
tinue parallel  to  the  saw.  This  guide  is  set  by  the 
hand  to  the  distance  from  the  saw,  equal  to  the  in* 
tended  thickness  of  the  deal,  and  kept  in  this  situation 
by  a  ram's-bead  nut,  as  it  is  termed,  screwed  down 
tight  on  one  of  its  points.  The  log  is  then  placed  with 
its  face  against  the  guide,  and  its  end  fixed  to  the 
head-stock  as  before.  The  table  is  moved  forwards, 
and  a  deal  of  equal  thickness  cut  off. 

The  way  in  which  the  saws  are  put  in  motion  is 
shown  by  Fig.  7. 

ABC  is  the  spur-wheel,  hung  on  the  same  axle  with 
the  water-wheel.  The  water-wheel  is  not  shown*  This 
apur-wheel  works  in  a  pinion  BDE,  on  the  same  axle 
with  which  are  hung  as  many  drums  as  there  are  saw 
axles  to  be  put  in  motion.  Only  one  is  shown  in  the 
figure,  GEH.  This  drum  turns  by  a  strap,  an  inter- 
mediate drum  IKLM,  which  by  another  Btrap  turns 
the  pulley  P  of  the  same  size,  placed  perpendicularly 
over  it,  on  the  axle  of  the  saw* 

The  intermediate  drum  is  hung  in  a  frame,  which  is 
raised  or  lowered  by  means  of  a  rack  and  pinion, 
worked  by  the  hand  in  the  mill  above.  The  use  of 
this  is  to  stop  any  of  the  saw  axles,  without  stopping 
the  machine ,-  and  the  contrivance  is  very  simple. 

When  the  intermediate  drum  is  raised  to  the  situs* 
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tion  t  k  Irn,  it  is  evident  the  strap  NCLMI  will  only 
touch  the  intermediate  drum  in  the  points  L  and  i,  and 
consequently  will  not  be  put  in  motion  by  it ;  and  the 
pulley  P,  together  with  the  saw  axle  on  which  it  is 
hung,  will  stop.  The  other  strap  GKLMH  suffers  so 
slight  an  alteration  in  tightness  by  the  motion  of  the 
intermediate  drum,  that  it  turn  it  as  before. 

Fig.  8  shows  the  intermediate  drum,  ita  frame,  sod 
rack.  The  shaded  part  of  the  figure  shows  toe  grooved 
posts  between  which  it  moves.  The  pinion  that  works 
in  the  rack  is  not  shown.  It  is  put  in  motion  by  s 
capstane  at  the  other  end  of  its  axle,  and  kept  in  the  de- 
sired situation  by  a  common  catch. 

Fig.  9  shows  a  contrivance  for  returning  the  travel. 
ling  table  by  the  machine,  which  is  more  expeditious 
than  the  hand.  AB  an  axle,  set  in  motion  by  a  strap  front 
the  principal  drum  axle  on  the  fast  pulley  F.  La  loose 
pulley  on  the  axle  AB,  round  w,hich  a  rope  is  wound, 
passing  over  the  roller  R,  at  the  end  of  the  frame  of 
the  travelling  table  T,  to  which  the  rope  is  fastened. 
The  loose  pulley,  when  out  of  gear,  as  shown  in  the  fi- 
gure, allows  the  rope  to  be  unwound  freely  as  the  table 
is  moved  forward.  When  it  is  to  be  put  in  gear,  it  if 
moved  by  the  levers  C,  D,  E,  G,  H  against  the  fast 
pulley,  which  carries  it  round  by  meana  of  the  iron 
knobs  shown  in  the  figure.  The  rope  is  then  turned 
round  the  pulley,  and  the  frame  dragged  back. 

An  improvement  in  the  mode  of  fitting  up  circular 
saws  was  made  by  Mr.  Maudslay.  When  the  piveH 
at  the  end  of  the  axle  were  conical,  or  when  there  were 
conical  hollows  on  the  end  of  the  axles  working  upon 
fixed  cones,  the  oil  was  always  carried  up  the  cone  bj 
the  centrifugal  force,  and  the  sharp  point  being  left 
without  oil,  soon  heated,  and  caused  the  metal  to  be- 
come soft.  In  order  to  avoid  this,  Mr.  Maudsltj 
made  his  saw  spindles  with  double  conical  sockets; 
and  the  oil  was  introduced  by  a  small  hole  into  the 
smallest  part  of  the  double  cones  where  they  join.  Bj 
this  means  the  centrifugal  force  draws  the  oil  into  the 
fitting. 

In  order  to  prevent  thin  circular  saws  from  bending, 
or  buckling  as  it  is  called,  they  are  confined  between 
two  flat  circular  plates  t  but  in  place  of  doing  this,  the 
bending  is  now  confined  to  a  more  narrow  ring  near 
the  rim  of  the  saw.  By  this  contrivance,  the  saw  re- 
volves with  such  truth  and  accuracy,  that  it  is  fit  for 
the  nicest  operations,  such  as  cutting  the  teeth  of  the 
finest  cones.  It  is  considered  advantageous  to  soften 
circular  saws  when  the  teeth  require  sharpening,  and 
to  temper  them  only  to  a  yellow  colour.  See  Dr. 
Brewster's  Journal  of  Science*  No.  II  J.  p.  151. 

SAXE,  Maurice,  a  celebrated  general,  was  bom  tt 
Goslar,  on  the  13th  Oct  1696,  and  was  the  natural  wo 
of  Frederick  II.  Elector  of  8axony,  and  King  of  Poland, 
and  of  the  Countess  of  Konigsmar,  a  Swedish  ladj, 
distinguished  by  her  beauty  and  accomplishments. 

His  passion  for  a  military  life  displayed  itself  at  s 
very  early  period,  and  it  was  with  the  greatest  difficul- 
ty that  he  could  be  taught  to  read  and  write.  At  the 
early  age  of  twelve,  he  served  in  the  allied  army  under 
the  Duke  of  Marlborough  and  Prince  Eugene.  la 
1708,  he  accompanied  the  same  troops  at  the  siege  of 
Lisle.  He  distinguished  himself  at  the  sieges  of  Tour- 
nay  and  Mons ;  and  at  the  memorable  battle  of  M*k 
plaquet,  and  on  various  occasions,  he  received  the  high* 
est  eulogiums  from  the  allied  generals.  In  17Hi0Dr 
young  warrior  accompanied  the  king  of  Poland  to  to* 
siege  of  Stralsund,  where  he  swam  across  the  river  in 
sight  of  the  enemy  with  a  pistol  in  his  hand.  In  con- 
sequence of  the  courage  which  he  displayed  on  that 
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occasion,  a  regiment  of  cavalry  was  raised  for  him,  at  of  Prague  by  assault  in  1741 ;  and  Egra  submitted  to      to, 
the  head  of  which  he  fought  against  the  Swedes  at  the  his  arms  a  few  days  after  the  trenches  were  opened.  In    *lnU' 
bloody  battle  of  Gadebusch,  where  he  had  a  horse  consequence  of  this  success,  Charles  VII.  wrote  a  letter  ^_  *n3^ 
killed  tinder  him,  after  he  had  thrice  rallied  his  regt-  of  thanks  to  the  Count  with  his  own  hand.                       ~  T  ~ 
ment,  and  led  them  on  to  the  charge.  When  the  King  of  France  invaded  Flanders  in  pet- 
When  thia  campaign  was  finished,  his  mother  pre-  son  in  1744,  and  had  obtained  the  most  signal  success, 
vailed  upon  him  to  marry  the  Countess  of  Loben,  a  lady  he  was  obliged  to  quit  the  scene  of  his  triumph,  in  or- 
of  wealth  and  beauty.    This  union,  however,  was  not  der  to  check  the  advance  of  Prince  Charles  of  Lorraine, 
a  happy  one,  and  was  dissolved  in  1781.     Their  only  who  had  entered  Alsace.    He  therefore  left  Marshal 
child  died  in  infancy ;  and  the  licentious  habits  of  Count  Saxe  to  watch  the  motions  of  the  enemy,  a  duty  in  which 
Saxe  unfitted  him  for  the  enjoyments  of  domestic  life,  he  displayed  the  most  consummate  generalship. 

In  the  war  against  the  Turks,  he  accompanied  Prince  In  1745,  though  in  very  bad  health,  he  gained  the 

Eugene  into  Hungary,  with  15,000  men.   He  was  pre-  celebrated  battle  of  Fontenoy,  of  which  we  have  already 

tent  at  the  siege  of  Belgrade,  and  at  another  battle  given  an  account  in  our  article  Britain,  Vol.  VI.  p.  627. 

gained  over  the  Turks;  and  on  his  return  to  Poland  In  the  campaign  of  1747  and  1748,  he  acquired  ad. 

In  1718,  he  was  decorated  with  the  golden  eagle.  ditional  honour.    On  the  11th  Oct.  1746,  the  King  of 

After  the  general  pacification  of  Europe,  he  took  up  France  sent  him  a  present  of  6  pieces  of  cannon ;  oh 

his  residence  in  France,  where  the  Duke  of  Orleans,  the  12th  Jan.  1747,  he  was  created  Marshal  of  the  French 

then  regent  of  the  kingdom,  honoured  him  with  a  bre-  armies;  and,  in  1748,  he  was  intrusted  with  the  com- 

vet  of  Marechal  de  Camp.     Resolved  to  devote  himself  mand  of  the  French  conquests  in  the  Netherlands, 

to  the  study  of  his  profession,  he  resumed  with  ardour  After  the  peace  of  Aix-la- Chapel le,  to  which  these 

his  mathematical  pursuits,  and  made  himself  master  of  victories  led,  Marshal  Saxe  retired  to  Chambord,  an 

the  various  improvements  in  military  tactics.     Having  estate  which  was  presented  to  him  by  the  King  of 

§ot  the  command  of  a  German  regiment  in  France,  he  France,  and  he  spent  his  leisure  hours  in  the  most 
rilled  them  in_  a  new  kind  of  exercise,  which  was  con-  agreeable  manner  in  the  society  of  philosophers,  men 
sidered  a  favourable  presage  of  his  future  greatness.  of  letters,  and  artists.  He  waa  induced  sometime 
When  the  dukedom  of  Courland  became  vacant  in  afterwards  to  pay  a  visit  to  the  King  of  Prussia,  bf 
1725,  the  states  of  Courland  chose  Marshal  Saxe  for  whom  he  was  received  with  the  highest  honours, 
their  sovereign ;  but  his  election  was  opposed  both  by  Exhausted  with  the  labours  of  a  military  life,  he  was 
Russia  and  Pojand.  Prince  Menxikoff,  the  Russian  carried  off  by  a  fever  on  the  30th  Nov.  1750,  in  the 
candidate,  sent  800  Russians  to  Mittau,  where  he  be-  54th  year  of  his  age.  Though  licentious  in  his  habit*, 
sieged  the  Marshal  in  his  palace  ;  but  such  was  the  in-  Marshal  Saxe  waa  firmly  attached  to  the  Lutheran  re- 
trepidity  with  which  he  defended  himself  with  only  ligion,  in  which  he  had  been  brought  up ;  and  when 
sixty  men,  that  the  Russians  were  obliged  to  abandon  the  Queen  of  France  heard  of  his  death,  she  expressed 
their  scheme  of  taking  him  prisoner.  Finding  it  in  her  regret  that  they  could  not  •«  say  a  single  de  pro- 
vain  to  contend  alone  with  such  powerful  enemies,  heap-  fundis  for  a  man,  who  had  made  them  sing  so  many 
plied  to  France  for  men  and  money.  The  celebrated  ac-  U  deums."  In  his  will,  dated  at  Paris,  March  1,  1748, 


inadequate 

was  therefore  obliged  to  quit  Courland,  and  return  to  balmed,  and  his  heart  deposited  in  a  silver  gilt  box. 

France.     The  Duchess  of  Courland,  who  afterwards  His  body  was  interred  in  the  Lutheran  church  of  Sfc 

sat  on  the  Russian  throne,  flattered  him  with  the  hopes  Thomas,  at  Strasburg*  on  the  8th  Feb.  1751,  and  the 

of  her  hand,  but  finding  herself  unable  to  fix  his  affec-  expences  of  his  funeral  defrayed  by  Louis  XV. 

tions,  then  under  the  dominion  of  Mademoiselle  de  Marshal  Saxe,  though  a  man  of  ordinary  stature,  was 

Couvreur,  she  abandoned  all  thoughts  of  the  match.  remarkable  for  great  strength  and  a  robust  constitution* 

In  the' interval  which  succeeded  these  disappoint-  Along  with  a  warlike  mien,  he  possessed  great  mildness 

menu,  Marshal  Saxe  again  devoted  himself  to  literary  of  expression.    He  was  affable  and  generous  even  to 

pursuits.    He  not  only  resumed  his  mathematical  stu-  excess.     In  his  last  illness  he  declared  that  "  his  life 

dies,  but  in  the  course  of  thirteen  nights,  during  the  in-  had  been  a  fine  dream ;"  and  be  expressed  much  pe- 

tervals  of  an  ague,  he  composed  his  «  Reveries ;"  a  nitence  for  the  licentiousness  of  his  life, 

work  containing  many  new  ideas  on  military  subjects.  The  best  edition  of  his  Reveries  appeared  at  Paris  in 

Upon  the  death  of  his  father,  the  king  of  Poland,  in  1757,  in  two  vols.  4to,  accompanied  with  several  en- 

1733,  the  talents  of  our  hero  were  again  called  into  ac-  graving**,  and  a  life  of  the  author.     For  a  full  account 

tiou.    From  a  partiality  for  the  French  service,  he  de-  of  the  biography  of  this  eminent  general,  see  his  life 

dined  the  command  of  the  Saxon  troops,  which  had  by  M.  d'Fspagnon,  in  2  vols.  ISmo.  and  Marechal  de 

been  offered  him  by  his  brother;  and  he  joined  the  Saxe's  Lettres  el  Memoires,  Paris  1796. 

Duke  de  Berwick's  army,  which  was  then  encamp-  SAXONY,  a  kingdom  in  the  north-east  of  Ger- 

«d  on  the  Rhine.  The  general,  who  was  at  this  moment  many,  bounded  on  the  north,  north-west,  and  north*, 

preparing  to  attack  the  enemy's  entrenchments  at  Et-  east  by   Prussia;    on  the    south  and   south-east  by 

linghen,  exclaimed,  on  the  Count's  arrival,  "  I  was  Austria.;  on  the  west  by  the  nrincipality  of  Reuse  and 

•bout  to  send  for  S000  men,  but  your  arrival  is  of  more  Saxe  Gotha ;  and  on  the  south-west  by  Bavaria.  The 

value  than  them."     This  compliment  was  not  mis.  dominions  of  the  Elector  of  Saxony  were  established  in^ 

placed.    At  the  head  of  a  regiment  of  grenadiers  he  to  a  kingdom  in  1807  by  Bonaparte,  who  enlarged 

Penetrated  the  enemy's  ranks,  and  decided  the  fate  of  it  by  the  addition  of  Prussian  Poland,  and  by  cohsider- 

fa  day.  At  the  siege  of  Philipsburg  he  exhibited  equal  able  portions  of  the  Austrian  state*.    Thia  additional 

'tlour ;  and  from  his  great  merits,  he  waa  raised  to  the  territory,  however,  waa  restored  to  Prussia  and  Aus- 

"tok  of  lieutenant-general  in  1734,  *"•  at  the  congreaa  of  Vienna,  when  the  kingdom  otT 

After  the  short  peace  of  1786,  a  new  war  was  caused  Saxony  waa  composed  as  it  is  at  present  of  the  follow^ 

ty  the  death  of  Charles  VL    Count  Sate  took  the  city  ing  divisions  t 
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1.  Circle  of  Meissen 

2.  Circle  of  Leipsic 

3.  Circle  of  Erzegebirge 

4.  Circle  of  Vofitlar.d 

5.  Circle  of  Lusaiia 


Extentta 
iquaro  Mites. 

1 600 

2175 

700 

1180 


No.  of  inhabitants, 
m  1817- 
300.000 

207,000 

460,000 

90,000 

170,000 


Capitals. 

Dresden. 

Jioipsic 

Freiberg. 

1'iauen. 

Bautzen. 


7115  1,227,000 

The  general  form  of  the  kingdom  of  Saxony  is  tri- 
angular, the  longest  side  of  which  is  on  the  frontiers  of 
Bohemia,  from  which  it  is  separated  by  a  long  range  of 
mountains  stretching  in  a  south-westerly  direction. 

The  surface  of  the  northern  part  of  Saxony  is  in  ge- 
neral of  a  level  or  gentle,  undulating  character;  but  in 
.the  south  it  rises  into  three  successive  ridges  of  moun- 
tains, called  the  Vorgeberg,  the  Mithelgeberg,  and  the 
*  Hochgeberg.  The  following  are  the  elevations  of  their 
most  lofty  summits : 

The  Fichtelbcrge  S730  feet  Lausche         .    2400  feet. 
Auersberg    .     .    2931  Hochweld     .     22£>9 

A  portion  of  the  mountainous  region  which  lies  be- 
tween Dresden  and  Bohemia,  has  received  the  appellation 
of  Saxon  Switzerland,  from  the  similarity  of  its  scenery 
to  that  of  the  Helvetian  Alps.  It  is  about  28  miles  long 
and  23  broad.  The  Elbe  forces  its  way  through  this 
elevated  region,  at  the  base  of  precipices  1000  feet  high. 
The  almost  impregnable  fortresses  of  Koenigstein,  Li- 
therstein,  and  Lillienstein,  situated  on  elevated  rocks, 
display  all  the  resources  of  modern  fortification. 

The  kingdom  is  about  140  miles  long,  its  maximum 
breadth  about  75  miles,  and  its  extent  in  English  acres 
is  about  2,6*20,000. 

The  principal  rivers  in  Saxony  are  the  Elbe,  the 
Black  and  White  Elster,  the  two  Muldas,and  the  Pleisse, 
all  of  which,  except  the  Elbe,  (see  Elbe,  Vol.  VIII. 
p.  407,)  have  their  sources  in  the  south  of  the  kingdom, 
but  are  not  navigable  within  its  limits. 

The  principal  agricultural  districts  in  Saxony  are  the 
circles  of  Meissen  and  Leipsic,  where  the  land  is  well 
cultivated,  and  produces  wheat,  barley,  oats,  and  other 
grains  in  abundance.  Tobacco,  hops,  flax,  anise  seed, 
woad,  &c.  are  also  raised ;  and  in  Meissen  some  wine 
is  made  in  favourable  situations.  In  the  southern  moun- 
tainous districts  there  are  extensive  forests,  which  yield 
good  timber  and  pitch,  but  which  are  maintained  prin- 
cipally for  the  purpose  of  supplying  the  miners  with 
fuel.  Coals,  which  are  found  in  several  places  of  the 
country,  and  turf,  are  used  by  the  people  in  various 
parts  for  domestic  fuel. 

Wool  has  long  been  one  of  the  staple  commodities  of 
Saxony,  great  attention  having  been  for  a  long  time  be- 
stowed on  the  breed  of  sheep,  and  Merino  lambs  hav- 
ing been  introduced  about  the  year  176*8. 
Minerals.        Saxony  has  long  been  celebrated  for  its  mineral  wa- 
ters, which  have  ,  been  found  principally  in  the  lofty 
range  of  the  Erzegebirge.     The  basis  of  this  range  is 
granite,  upon  which  rest  gneiss,  mica  and  clay  slate. 
Basalt  in   regular    columns  occur  in  various  parts. 
There  are  a  few  silver  mines  here.     Iron  is  found  in 
the  primitive  mountains,  and  copper  and  lead  in  the 
secondary  ones.     Arsenic,  cobalt,  tin,  cinnabar,  mer- 
cury, bismuth,  antimony,  &c.  are  also  found.    Among 
the  valuable  stones,  are  topazes,  amethysts,  chryso- 
lites, garnets,  tourmalines,  and  all  the  varieties  of  the 
/quartz  family,  such  as  agates,  cornelians,  &c.    The 
porcelain  earth  found  in  the  neighbourhood  of  Meisaen 
£ave  rise  to  the  celebrated  porcelain  manufactory  of 
Meissen,  which  we  have  already  described  in.  our  article 
Porcelain,  in  p.  102  of  this  volume. 

Saxony  has  long  possessed  extensive  manufactories 
of  woollen  goods ;  and  the  weaving  of  1  Tien  is  carried 
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•  on  to  a  great  extent.    At  Chemnitz,  Phuen,  &c  cou<h  $J 
spinning  is  extensively  carried  on.    Leipsic  contains 
some  silk  manufactures.     In  our  articles  Chemnitz,  * 
Dresden,  and  Leipsic,  will  be  found  an  account  of  w 
various  other  Saxon  manufactures. 

Freiberg  is  a  town  highly  interesting  for  its  insfj. 
tutions  and  manufactures  connected  with  the  riven  of 
the  district.  There  is  here  a  mining  academy,  of 
which  M.  Mohs  is  now  professor,  having  succeeded 
to  Werner.  Connected  with  that  institution,  there  is 
a  cabinet  of  minerals  and  of  natural  history.  There 
is  here  a  manufacture  of  false  lace,  carried  on  by  M. 
Thiele,  and  occupying  1000  persons.  The  103  mines 
wrought  in  the  canton  of  Freiberg  yielded  in  1749, 
49,714  marcs  of  coined  silver,  and  in  1800,  45,949. 

The  net  produce  of  all  the  Saxon  Erzegebirge  from 
1761  to  1801,  amounted  to  22,447,738  rix-dollan. 
The  house  of  Amalgamation  is  about  a  league  from 
Freiberg.  About  60,000  quintals  of  ore  yield  here 
from  28,000  to  30,000  marcs  of  silver,  and  there  are 
laid  up  annually  for  the  use  of  that  establishment 
10,000  voies  of  wood.  See  La  Description  detouskt 
Travaux  tant  £  amalgamation  que  de  fonder  ie  out  m* 
en  usjge  dans  Us  atteliers  de  Halsbruck  pres  de  Frtl. 
berg,  par  M.  Fragoso  de  Sigueiro.    Dresden,  1800. 

The  want  of  inland  communication  is  unfavourable 
to  the  trade  of  the  kingdom,  the  ordinary  method  of 
transport  being  by  waggon,  and  the  roads  being  in 
general  not  good.  The  principal  articles  of  export  are 
wool,  linen,  and  woollen  goods,  yarn,  tar,  and  minerals. 
The  chief  articles  imported  are  silk,  flax,  cotton,  coffee, 
sugar,  wine,  and  corn  in  plentiful  seasons. 

Although  the  royal  family  of  Saxony  are  Catholics, 
having  abjured  the  doctrines  of  the  Reformation  in 
1 697,  in  order  to  obtain  the  crown  of  Poland,  yet 
there  is  a  great  majority  of  Lutherans  in  the  popolt- 
tion.  The  Catholics  indeed  amount  only  to  40,000. 
Leipsic  is  now  the  only  university  seat  in  Saxon;. 
The  establishments  for  education  are  numerous,  and 
under  good  regulations,  and  the  lower  classes  are  in 
general  taught  reading  and  writing.  There  are  en* 
do  wed  classical  schools  at  Meissen,  Wurzen,Grimma,&c 

In  Saxony  the  sovereign  shares  the  legislative  power 
with  the  states.  The  states  consist  of  two  bouses,  the 
one  being  formed  of  the  bishops  and  nobility,  and  the 
other  of  landholders  and  deputies  from  towns.  There 
is  here  a  cabinet  council,  a  board  of  finance,  a  military 
court  of  appeal,  and  an  upper  ecclesiastical  Court 

The  revenue  of  Saxony  has  been  estimated  at  one 
million  and  a  quarter  sterling.  The  public  debt  is 
£3,7.00,000  sterling,  and  the  military  force  on  the  peace 
establishment  10,000. 

The  following  are  the  principal  towns  in  SaxoflJ. 
with  their  present  population, 

Dresden,  .        .        50,000  Schneeberg 

Leipsic,  .        .        33,000  Annabcrg, 

Chemnitz,  -            11,000  Hennendarf, 

Bautzen,  .        •         11,000  Eylau, 

Freiberg,  -            10,500  Zwickau, 

£ittau,        -  .          7,200  Dobeln, 

Plauen,  -         .         6,000  Ttchopa, 

Metaen,  •             6,000  Peru, 

Ebersbach,  -            5,000  Grimma, 

Mittweyda,  -           5,000 

The  history  of  Saxony  has  been  so  much  interwoven 
with  that  of  the  other  nations  of  Europe,  that  we  most 
refer  our  readers  for  a  farther  account  of  it  to  oar 
articles  Anglo-Saxons,  Austria,  Britain,  Ecclesi- 
astical History,  Fjianob,  &c. 
.  SA YPAN.    See  Ladbonss,  Vol.  XII.  p.  5» 
SCALES,    See  ABixJoutTjc,  Vol  II.  p.  m 
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>  SCALES.  See  Dbawikq  Instruments,  Vok  VIII, 
p.  142,  and  Navigation,  Vol.  XV.  p.  171,  172. 
SCALIGER,  Julius  Cesar,  a  celebrated  scholar, 
,  and  the  author  of  various  learned  works,  distinguished 
more  by  their  erudition  than  by  any  marks  of  genius. 
He  was  born  at  Verona  in  148 4-,  and  be  died  rn  1558, 
in  the  75th  year  of  his  age.  His  treatise  De  Arte 
Poetica,  which  appeared  in  1561,  and. his  philosophi- 
cal work  De  Causis  Lingum  Latin  ce,  which  was  pub* 
liahed  in  1540,  are  the  ablest  of  his  production*. 

SCALIGER,  Joseph  Justus,  the  son  of  the  subject 
of  the  preceding  article,  was  born  at  Agen  in  1540, 
and  died  at  Leyden  in  1609,  at  the  age  of  69.  He 
was  a  man  of  great  learning,  and  was  acquainted  with 
thirteen  languages.  His  principal  work  De  Emen- 
dation Temporum,  which  first  appeared  at  Paris  in 
1587,  contains  a  complete  system  of  chronology,  found* 
ed  on  fixed  principles*  His  Thesaurus  Temporum  is  a 
sort  of  supplement  to  that  work.  It  appeared  in  1658, 
in  2  vols,  folio.     Scaliger  invented  the  Julian  period. 

SCALPA,  a  small  isjand  of  the  Hebrides,  between 
the  Isle  of  Skye  and  the  mainland.  It  is  almost  a 
single  mountain,  the  base  of  which  is  about  five  miles 
long,  and  from  two  to  three  broad. 

SCAMMONY,  Sec  Chemistry,  Vol.  VI.  p.  128, 
and  Materia  Mbdica,  Vol.  XIII.  p.  555. 

SCANDINAVIA.  See  Denmark,  Norway,  and 
Sweden. 

SCAPOLITE.    See  Mineralogy  Index,  Vol.  XIV. 

SCARABEUS.     See  Entomology  Index,  Vol.  IX. 

SCARBA,  an  island  of  the  Hebrides,  lying  between 
Jura  and  Lunga.  It  is  of  a  circular  shape,  and  above 
three  and  a  half  miles  in  diameter,  resembling  a  single 
mountain,  which  rises  to  the  height  of  1500  feet.  A 
narrow  strait  divides  it  from  Lunga,  and  it  is  separat- 
ed from  Jura  by  the  famous  whirlpool  of  Corrybhre- 
accan,  which  we  have  already  fully  described  in  our 
account  of  Jura,  Vol  XII.  p.  400.  Scarba  contains 
about  fifty  inhabitants. 

SCARBOROUGH,  a  sea  port  and  market  town  of 
England,  in  the  North  Riding  of  Yorkshire.  The  town 
is  beautifully  situated  in  the  recess  of  a  fine  bay,  and 
rises  from  the  shore  in  the  form  of  an  amphitheatre. 
The  old  or  upper  town  consists  of  two  or  three  small 
Streets,  intersected  by  others  of  the  same  kind ;  and 
the  new  or  lower  town  contains  many  handsome  and 
well-built  houses,  several  of  which  are  appropriated  for 
lodging  houses.  The  new  buildings  on  the  cliff  have 
•  particularly  fine  situation,  with  a  fine  terrace  in  front 
raised  about  100  feet  above  the  .sands. 

Although  Scarborough  had  once  four  churches,  yet 
St  Mary's  is  now  the  only  church  in  the  town.  It  is 
a  large  and  spacious  building,  containing  several  marble 
monuments.  There  are  here  chapels  for  the  Baptists, 
Independents,  Quakers,  Methodists,  and  Roman  Ca- 
tholics. Scarborough  has  also  a  theatre  and  assembly- 
room,  which  in  summer  are  open  on  alternate  evenings. 
The  charitable  institutions  are  St  Thomas's  hospital 
foraged  and  infirm  persons ;  an  amicable  society,  which 
educates  and  clothes  70  boys  and  girls ;  a  seaman's 
hospital,  a  spinning  school,  and  a  school  on  the  Lan» 
casterian  principle. 

Scarborough  was  in  former  times  defended  by  an 
ancient  castle,  situated  on  a  stupendous  rock,  rising 
300  feet  above  the  level  of  the  sea,  which  washes  it 
on  the  north  and  south-east  sides  of  its  base.  The 
site  of  the  castle  occupies  about  fifteen  acres,  and  it  is 
entered  on  the  west  side,  which  is  lofty  and  precipit- 
ous, by  a  gateway,  within  which  are  the  remains  of  an 
outwork.    On  the  inside  of  this  is  a  bridge  over  a  deep 
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Southern  Purgatftre  Well. 
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Sulphate  of  magnesia, 
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Muriate  of  magnesia, 
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Carbonate  of  lime, 
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Carbonate  of  iron, 
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Sulphate  of  lime, 

5M 

Miniate  of  soda, 
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ditch,  which  leads  to  the  keep  tower,  which  is  a  lofty 
square  building,  with  an  embattled  parapet.  The 
walls  are  twelve  feet  thick.  A  great  deal  of  the  for* 
tress  has  fallen  to  ruins,  and  a  considerable  part  of  it 
was  taken  down  to  make  room  for  barracks  and  a  ba&» 
tery  of  twelve  pounders  for  the  defence  of  the  harbour. 

The  harbour  is  large,  commodious,  and  of  easy  ac- 
cess, and  admits  ships  of  large  burden.  It  is  protect- 
ed by  a  large  pier,  stretching  into  the  sea  with  a  long 
semicircular  sweep.  The  foundation  is.  60  feet  broad, 
the  top  42  feet,  and  the  height  40  feet.  Some  of  the 
stones  weighed  from  20  to  36  tons.  The  shipping  of 
this  port  is  estimated  at  30,000  tons.  The  principal 
exports  are  corn,  butter,  hams,  and  salt  fish  ;  and  its 
imports  are  coals,  timber,  deals,  hemp,  flat,  iron, 
brandy,  Geneva  wine,  groceries,  &c  The  drying  and 
pickling  of  cod  fish  occupies  a  great  number  of  hands. 
There  is  also  a  great  manufactory  of  sail  cloth  in  the 
town. 

Scarborough  owes  its  present  prosperity  chiefly  to 
the  mineral  spa  which  attracts  a  great  number  of  visi- 
tors. It  was  discovered  so  early  as  1620,  and  is  cele- 
brated for  its  cure  of  chronic  and  cutaneous  diseases. 
Toe  following  is  an  analysis  of  the  two  wells. 

North  or  Chalybeate  Well. 
Grains.  * 
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Carbonic  add  gas  in  a  gallon,  98  oz.  100  ox. 

The  corporation  consists  of  two  bailiffs,  two  coro> 
ners,  four  chamberlains,  and  thirty-six  common  coun- 
cillors. It  sends  two  members  to  parliament.  Popu- 
lation in  1821,  8533 ;  number  of  houses  1830.  "See 
Hinderwell's  Hut,  and  Anliq.  of  Scarborough,  4to. 
York,  1798  ;  Beauties  of  England  and  Wales,  vol.  xvi. 
347  ;  Phil.  Trans.  No.  85 ;  and  Elliot  on  Mineral  Wa- 
ter*, p.  187. 

SCEPTICS.     See  Academics  and  Metaphysics. 

SCHAFFHAUSEN,  a  town  of  Switzerland,  and 
capital  of  a  canton  of  the  same  name.  It  is  situated 
on  the  right  bank  of  the  Rhine,  near  the  frontiers  of 
Suabia.  The  streets  are  very  irregular,  and  though  the 
town  contains  many  well-built  houses,  it  is  by  no  means 
handsome.  Several  of  the  houses  which  are  generally 
four  stories  high,  are  painted  in  front  with  various 
figures ;  and  one  of  them  which  we  noticed,  was  com- 
pletely covered  with  male  and  female  figures.  The 
principal  public  edifices  and  establishments  are  the 
church  of  St.  John,  which  is  a  large  building,  with  side 
aisles  and  a  large  square  tower;  an  academy,  in  which 
there  are  seven  professors  and  several  assistants ;  the 
market  house,  the  hotel  de  ville,  the  public  library 
and  an  arsenal  built  on  a  hill  at  the  end  of  the  town. 
It  has  six  gates,  three  suburbs,  and  four  churchee. 
The  principal  manufactures  of  the  place  are  cotton, 
silk,  and  leather ;  and  there  are  several  saw-mills  near 
the  town.  A  considerable  transit  trade  has  been  long 
carried  on  here  on  account  of  the  obstruction  of  the 
navigation  of  the  Rhine  by  the  great  cataract  of  Lauffen, 
a  little  below  the  town.  Goods  brought  down  the  river 
are  consequently  either  carried  to  the  interior  or  to 
Uhinfelden,  where  the  Rhine  again  becomes  navigable. 
The  celebrated  wooden  bridge  of  Schaffhausen,  which 
was  burned  by  the  French  in  1799,  has  been  fully  de- 
scribed in  our  article  Bridge,  Vol.  IV.  p.  538,  and  re* 
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presented  in  Plates  LXXXIX  and  XC.    It  has  been  himself  at  its  advantages  for  his  son.    This  offer  em*  * 

replaced  by  a  plain  uncovered  wooden  bridge  345  feet  barrassed  tbem  exceedingly  ;  bat  notwithstanding  their  * 

long  and  21  wide,  with  two  stone  piers  in  the  middle,  previous  determination/  that  yonng  Schiller  should  bi  ~ 

The  falls  of  the  Rhine,  about  three  miles  below  educated  for  the  church,  he  was  enrolled  in  the  Stut* 

Schaffhausen,  Called  the  cataract  of  Lauffen,  from  an  gard  school  in  1773,  for  the  purpose  of  following  the 

old  chateau  situated  beside  the  cataract,  form  one  of  profession  of  the  law.     The  system  of  military  dnllinf 

the  most  magnificent  sights  to  be  seen  in  Switzerland,  which  prevailed  in  this  school,  ami  which  gave  for- 

The  whole  body  of  the  Rhine  discharges  itself  over  a  mality  to  the  amusements  as  well  as  to  the  studies  of 

rock  about  60  feet  high,  being  divided  into  three  falls  the  pupils,  accorded  ill  with  the  unconstrained  frerJoa 

by  large  masses  of  rock  rising  in  the  middle.  The  noise  which  Schiller  had  formerly  enjoyed.     Hence  he  vis 

(quantity  of  soon  disgusted  with  his  situation,  and  in  1775  he  re- 


of  the  falling  waters  is  tremendous,  and  the  quantity 

spray  is  very  great,  rising  into  the  air  like  smoke.     In 

tome  parts  of  the  fall  the  green  colour  of  the  water  has 

a  fine  effect;  and,  when  we  saw  it  in  1814,  the  purple 

tints  of  the  western  sky  were  finely  reflected  from  the 

•rising  spray,  while  the  fall  itself  was  perfectly  white. 

In  an  island  immediately  below  the  fall,  there  is  a  large    and  Shakespeare,  and  Klopstock,  Lessing,  Herder,  and 

dwelling-house,  where  an  ingenious  artist  resides,  who    Goethe.     His  admiration  of  the  Messiah  of  Klopstoek 

has  a  camera  obscura  for  showing  the  falls.     Close  to    led  him  to  compose,  when  he  was  only  fourteen  yean 

the.  fall  on  the  side  opposite  to  Lauffen  there  is  a  snuff    old,  an  epic  poem  called  "  Moses.1*     His  attention  was 

mill.    The  population  of  the  town  is  about  6000.     The    next  directed  to  the  drama,  by  thegreat  popularity  of  the 

canton  extends  over  170  square  miles,  and  has  a  po- 


nounced  for  ever  all  views  towards  the  profession  of 
the  law  ;  but  he  passed  only  from  the  study  of  lav 
to  that  of  medicine,  not  as  a  more  congenial  pursuit, 
but  as  the  means  of  detaching  himself  from  one  less  at- 
tractive.   He  had  begun  to  study  in  secret  Plutarch, 


pulation  of  32,000,  the  inhabitants  being  principally 
Calvinists. 

SCHELDT,  or  Escaut.  See  Navigation,  Inland, 
Vol.  XV.  p.  222,  col.  2.  and  Netherlands,  Vol.  XV. 
p.  330. 

SCHAMACHI.    See  Schirvan. 

SCHEMN1TZ,  a  large  and  populous  town  of  Hun- 
gary. It  is  beautifully  situated  in  a  long  valley,  a  few 
miles  from  the  Raab.  It  contains  several  streets,  with  a 
number  of  good  houses,  but  a  great  many  of  the  build- 
ings are  irregularly  distributed  on  both  sides  of  the 
acclivity.  It  has  two  churches,  two  castles,  two  cha- 
pels, a  royal  mine  office,  where  from  200  to  300  stu- 
dents, chiefly  foreigners,  are  instructed  in  the  principles 
and  art  of  mining.  The  mines  run  below  the  town, 
which  is  nearly  all  undermined,  and  the  extent  of  the 
mines  is  said  to  be  about  ^ve  or  six  miles  square. 
The  old  water  tunnel*  is  1100  feet  below  the  surface, 
and  the  new  ones  much  lower. 

In  our  article  Hungary,  Vol.  XL  p.  855,  856,  we 
have  already  given  a  full  and  particular  account  of  the 
mines  of  Schemnite. 

Including  the  suburb  of  Bela«banja,  the  popula- 
tion is  about  23  000,  of  whom  about  12,000  are  en- 
gaged in  the  mines.  East  long.  18°  54'  5",  North  lat. 
48°  47'  45". 

SCHELJCHZF.lt,  John  James,  and  John.  See 
Botany,  Vol.  IV.  p.  17,  cot.  2d. 

SCHILLER,  Friedrich  Johann  Christoph, 
was  born  at  Mar  bach,  a  small  town  of  Wurtemberg, 
on  the  banks  of  the  Neckar,  on  the  18th  Nov.  1759. 
His  father,  who  had  been  a  surgeon  in  the  Bavarian 
army,  and  had  served  in  the  Netherlands  during  the 
succession  war,  obtained  a  captain's  commission  from 
the  Duke  of  Wurtemberg,  and  he  was  principally 
employed  in  laying  out  the  pleasure  grounds  at  Lud- 
wigsburg  and  Solitude. 

Young  Schiller  received  his  earliest  instructions  from 


Ugolino  of  Gerstenberg,  and  the  Gotz  Von  Bertkkn** 
of  Goethe  ;  and  he  composed  a  tragedy  called  Gnsm 
Von  Mcdicis,  some  fragments  of  which  he  inserted  is 
his  Robbers. 

When  Schiller  was  in  his  19th  year  he  began  his 
tragedy  of  the  Rubber *,  the  publication  of  which  excit- 
ed  the  greatest  interest.  Translations  of  it  immediately 
appeared  in  almost  all  the  languages  of  Europe,  and 
were  everywhere  read  with  the  mingled  feelings  of 
admiration  and  aversion.  In  Germany  it  was  received 
with  the  most  extraordinary  enthusiasm  ;  and  though 
the  general  opinion  was  in  its  favour,  yet  the  severest 
censures  were  passed  on  its  moral  tendency.  He  vis 
accused  of  having  injured  the  cause  of  morality,  sod 
of  having  excited  the  fiery  temperaments  of  youth  to 
pursue  the  fortunes  of  his  abandoned  hero.  It  fan 
even  been  stated,  that,  under  its  pernicious  influence, 
several  students  at  Leipsig  deserted  their  college,  and 
resolved  to  form  a  troop  of  banditti  in  the  Bohemias 
forest ;  but  this  and  similar  stories  were  entirely  false, 
and  had  their  origin  in  the  circumstance  of  a  German 
nobleman  having  been  driven  to  the  highway  by  along 
course  of  debauchery  and  extravagance.. 

Nothing  seems  to  have  been  more  remote  froroSchC- 
ler's  intention  than  to  produce  any  such  effects ;  and 
he  even  speaks  in  his  preface  of  the  moral  influence 
of  his  piece  in  terms  which,  while  they  do  honour  to 
his  heait,  evince  at  the  same  time  his  inexperience  and 
ignorance  of  the  world.  Schiller  had  finished  the  ori' 
ginal  sketch  of  the  Robbers  in  1778,  but  he  had  kept 
it  secret  till  he  had  completed  his  medical  studies,  Jo 
1778i  he  wrote  a  Latin  essay  on  the  Philosophy  ofPk? 
siology,  which  was  never  printed ;  and  after  pursuing 
his  studies  with  assiduity,  he  was,  in  1760,  appointed 
surgeon  to  the  regiment  Augi  in  the  Wurtemberg  ar- 
my. This  promotion  enabled  him  to  print  the  /ftrf- 
bers  at  his  own  expence,  as  no  bookseller  could  be  found 
to  undertake  it. 

Although  Schiller  bad,  by  the  publication  of  tna 


one  Moser,  pastor  and  schoolmaster  in  the  village  of    tragedy,  forfeited  the  good  opinion  of  the  Grand  Dote 
Lorch,  and  he  seems  to  have  at  this  time  taken  up  the     of  Wurtemberg,  yet  its  great  popularity  gained  bns 


idea  of  devoting  himself  to  the  clerical  profession.  He 
accordingly  studied  at  Ludwigsburg  in  reference  to  this 
profession  ;  and  he  underwent  in  (bur  successive  years 
the  annual  examination  before  the  Stutgard  commis- 
sion, to  which  young  aspirants  to  the  church  are  sub- 
jected. 

The  Duke  of  Wurtemberg  having  provided  a  free 
seminary  at  Stutgard,  pressed  Schiller's  father  to  avail 


many  new  friends  and  correspondents.  Among  the* 
was  Freiherr  Von  Dalberg,  superintendant  of  toe  the- 
atre of  Manheim,.  under  whose  patronage  Schiller  re- 
modelled the  Robbers,  and  had  k  brought  on  the  stag* 
in  17#1.  Schiller  went  to  Manheim  in  disguise,  to  set 
the  first  representation  of  his  tragedy;  but  hewn  dis- 
covered, and  put  under  arrest  during  a  week  (or  the 
offence.     Haying  committed  the  same  act  a  second 
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*  time,  he  dreaded  more  rigorous  measure*,  and  he  was 
■"  therefore  induced  to  qtiit  Stutgard  in  October  1782. 
Afraid  of  residing  so  near  to  Stutgard  or  Manheim,  he 
went  to  Frahconia,  and  was  living  principally  at  Og- 
gersheim  under  the  name  of  Schmidt,  when  Madame 
Von  Wollzogen,  whose  sons  had  been  his  fellow  stu- 
dents at  Stutgard,  invited  him  to  their  country-house 
at  Bauerbach,  near  Meinungen.  Beneath  her  hospita- 
ble roof  he  resumed  his  poetical  labours,  and  in  the 
course  of  a  year  be  brought  out  his  tragedies  of  Vers* 
chworung  des  Fiesco,  {Conspiracy  of  .Fiesco,)  and  Ka* 
bale  unci  Lithe,  (Court  Intriguing  and  Love.)  During 
bis  arrest  at  Stutgard  he  had  begun  Fiesco,  which  was 
published  along  with  another  piece  in  1783,  and  soon 
after  brought  out  on  the  Manheim  stage. 

Schiller  had  long  been  ambitious  of  being  appointed 
theatrical  poet  at  Manheim  ;  and  his  friend  Dalberg 
was  now  able  to  assist  him  in  procuring  that  appoint- 
ment, which  he  obtained  in  Sept  1783,  and  which, 
while  it  gave  him  a  situation  of  respectability,  held  out 
to  him  the  prospect  of  a  seasonable  remuneration.  He 
was  soon  after  elected  a  member  of  the  German  Society 
at  Manheim,  and  .acknowledged  a  subject  of  the  Elec- 
tor Palatine. 

Schiller  now  engaged  himself  in  bringing  out  a  pe- 
riodical work  devoted  to  the  concerns  of  the  stage, 
the  main  purpose  of  which  was  to  advance  the  dramatic 
art  The  first  number  of  this  work,  entitled  the  Rhein<* 
uche  Thalia,  enriched  with  three  acts  of  his  Don  Carlos, 
appeared  in  1785,  and  with  the  exception  of  one  short 
interruption  was  continued  till  1794.  This  work,  be* 
sides  his  dramatic  speculations  and  performances,  con- 
tains several  of  his  poems. 

About  this  period  Schiller  composed  his  Philosophi- 
cal Letters,  a  short  and  unfinished  fragment,  which  is 
interesting  only  as  containing  the  speculations  of  it* 
author  on  various  metaphysical  subjects,  which  must 
always  possess  a  deep  interest  to  every  reflecting 
mind. 

The  first  number  of  his  Thalia  had  obtained  Schiller 
such  favour  from  the  Duke  of  Sachsen  Weimar,  that 
this  prince  transmitted  to  him  the  title  of  a  counsellor, 
and  about  the  same  time  he  received  from  Leipsig  four 
miniature  portraits,  two  of  which  were  of  very  beauti- 
ful young  ladies,  who  bad  admired  his  writings,  and 
sent  him  this  hidden  mark  of  their  esteem.  This  little 
incident  is  supposed  to  have  induced  him  to  remove  to 
Leipsig,  which  he  did  in  the  end  of  March  1785.  In 
this  city,  however,  be  did  not  long  remain,  and  having 
received  pressing  invitations  to  Dresden,  he  followed 
the  new  impulse,  and  went  to  that  capital  at  the  end 
of  summer.  Here  he  took  up  his  residence  with  the 
Apellationsrath  Korner,  who  lived  at  Loschwitz,  near 
Dresden ;  and  he  completed  his  Don  Carlos,  which  was 
published  in  1786.  It  is  written  in  blank  verse,  and  is 
the  first  of  Schiller's  plays  that  bears  the  marks  of  ma- 
tured genius. 

Schiller  seems  now  to  have  taken  a  distaste  at  the 
drama,  and  to  have  occupied  himself  with  the  compo- 
sition of  various  lyrical  productions.  Some  of  these 
have  been  mentioned  by  his  biographer  as  among  the 
most  finished  efforts  of  his  genius,  viz.  the  Walk,  the 
&°ng  of  the  Bell,  his  Kilter  Tog  gen  burg,  his  Cranes  of 
Ibycus,  and  his  Hero-  and  Leauder.  Another  poem, 
written  about  this  time,  and  entitled  The  Freethinkbig 
#  Passim,  is  said  to  have  originated  in  a  real  but  hope- 
less attachment  to  one  of  the  first  beauties  of  Dresden, 
*ho  is  said  to  have  eat  for  the  picture  of  the  princess 
Eboli  in  Don  Carlos.  The  celebrity  of  the  thauma- 
tuTgic  exploits  of  the  conjuror  Caglioetro  at  Paris,  seems 
to  have  given  rise  to  a  novel  which  Schiller  now  pro- 


duced, under  the  title  of  Geisterseher,  or  the  Ghost  Seer,    Schiller. 
two  volumes  of  which  were  published. 

The  composition  of  this  work  seems  to  have  given 
its  author  a  dislike  to  fictitious  writing,  and  he  now 
resolved  to  devote  his  mind  to  the  study  of  history. 
The  composition  of  Don  Carlos  had  led  him  to  study 
the  affairs  of  Spain  under  Philip  II.  and  he  was  thus 
induced  to  take  the  Revolt  of  the  Netherlands  as  the 
subject  of  his  first  history.  While  engaged  in  this 
work  he  projected  a  more  extended  one.  under  the 
title  of  a  Histvry  of  the  most  remarkable  Conspiracies  • 
and  Revolutions  in  the  Middle  and  Later  Ages,  of  which 
he  published  the  first  volume  in  1787,  but  it  is  little 
more  than  a  translation  of  St.  Real's  Conspiracy  of  Bed* 
mar  against  Venice. 

Our  author  had  long  contemplated  a  visit  to  Wei- 
mar, which  he  at  last  effected  in  1787*  In  this  literary 
city  resided  Goethe,  Herder  and  WielancL  With 
the  two  Jast  he  became  extremely  intimate ;  but  Goethe, 
from  his  dislike  of  the  Robbers,  avoided  an  introduc- 
tion to  Schiller.  In  the  midst  of  the  best  society  in 
Germany,  and  occupied  with  his  historical  work,  he 
continued  his  residence  at  Weimar.  His  old  patroness 
Madame  Von  Wollzogen  again  irtvited  him  to  Bauer-* 
bach  ;  and  at  Rudolstadt,  where  he  staid  during  a  part 
of  that  visit,  he  first  saw  the  Fraulein  Lengefeld,  a  lady 
who  made  a  deep  impression  on  his  heart,  and  who 
entertained  for  him  a  reciprocal  feeling.   " 

The  first  volume  of  his  History  of  the  Revolt  of  the 
Netherlands  appeared  in  1788,  and  while  it  added 
greatly  to  his  reputation,  it  obtained  for  him  the  more 
solid  advantage  of  a  permanent  settlement  in  life. 

A  vacancy  having  taken  place  in  the  professorship 
of  history  in  the  university  of  Jena,  by  the  resigna- 
tion of  Professor  Eichorn,  Goethe  (whose  dislike  to 
Schiller  terminated  in  a  warm  friendship)  recommend- 
ed him  to  Amelia,  the  regent  of  Sachsen- Weimar,  and 
along  with  Voigt,  the  head  chaplain  of  the  court,  he 
solicited  for  him  the  vacant  chair.  This  application 
having  been  seconded  by  the  general  voice,  Schiller 
received  the  appointment  and  went  to  Jena  in  1789. 
In  the  February  following  he  married  the  Fraulein 
Lengefeld,  and  entered  upon  a  new  era  in  his  life. 

Thus  occupied  with  the  study  of  history  as  his  pro- 
fession, he  devoted  himself  to  the  composition  of  a 
History  of  the  Thirty  Years  War,  which  he  published 
in  1791,  and  which  is  deemed  in  Germany  his  chef- 
d'oeuvre  in  history.  Soon  after  the  appearance  of  this 
work  Schiller  was  seized  with  a  disorder  in  the  chest, 
which,  though  its  violence  was  overcome,  never  quitted 
bim  during  the  rest  of  his  life.  The  duties  of  his 
class  were  discharged  by  proxy,  and  he  was  obliged 
to  abandon  all  his  historical  studies.  In  this  distress- 
ing condition  a  ray  of  benevolence  shone  upon  him 
from  an  unexpected  quarter.  The  hereditary  prince, 
now  reigning  Duke  of  Hoi  stein  Augustenburg,  con- 
junctly with  the  Count  Von  Schimmelman,  conferred 
on  bim  a  pension  of  a  thousand  crowns  for  three  years, 
under  no  other  condition  than  that  he  should  be  careful 
of  his  health,  and  make  every  exertion  for  its  recovery. 
The  delicacy  and  politeness  with  which  this  act  of  ge- 
nerosity was  profered,  touched  Schiller  more  than  even 
the  gift  itself. 

When  the  violence  of  his  disease  had  abated,  Schil- 
ler turned  his  thoughts  into  a  new  channel  of  specu- 
lation,—the  study  of  the  Kantian  philosophy,  a  subject 
which  had  agitated  all  Germany.  The  views  which 
he  was  led  to  take  of  this  subject  have  been  published 
in  various  treatises,  the  most  elaborate  of  which  are 
the  essays  on  Grace  and  Dignity,  on  Naive"  and  Senti- 
mental Poetry  g  the  Litters  on  the  JErthetic  Culture  fj' 
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SchiUev.  Man ;  on  Magic  Art  ;  on  the  Pathetic  ;  on  the  Cause  fired  on  the  evening  of  the  9th  «f  May,  in  the  4&h 
?/*offr  Delight  in  Tragic  Object*  ;  on  Employing  the  year  of  his  age,  leaving  behind  him  a-  widow,  two  foot 
Low  and  Common  in  Art.  and  two  daughters. 

.   After  conceiving  and  abandoning  a  design  of  writ*       There  were  found  among  his  papers  his  letters  to 

ing  an  epic  poem,  of  which  Gustavus  Adolphns  was    Dalber^,  which  were  published  at  Carisrace  in  a  small 

to  be  the  subject,  he  again  returned  to  the  drama,  and    duodecimo  in  1819.    For  the  preceding  facts  respect* 

resolved  to  compose  his  Wallenstiein.     In  1793  he  gave    ing  the  life  of  Schiller,  we  have  been  indebted  to  The 

up  his  Thalia*  and,  with  the  assistance  of  Goethe,  he    Life  of  Frederick  Schiller,  comprehending  am  examna* 

began  a  new  periodical  work,  under  the  title  of  Horen*    tion  of  his  Works,  which-  appeared  in  London  in  1845. 

He  ako  undertook  the  superintendence  of  the  Musen-    It  is  an  able  and  well-written  piece  of  biography,  which 

Almanack,  a  kind  of  work  very  common  in  Germany,    will  be  read  with  the  deepest  interest. 

the  object  of  which  is  to  preserve  and  publish  annual*        SCH  IRAS,  or  Shi  has,  a  celebrated  city  of  Persia, 

ly  a  series  of  short  poetical  effusions  collected  from  va-    and  capital  of  the  whole  empire.    It  is  finely  situated 

rious  quarters.     The  Musen- Almanack  was  celebrated    between  mountains  in  a  rich  plain,  about  seven  leagues 

by  a  collection  of  epigrams  called  the  Xenien  or  Xenia,    long  and  four  broad,  unrivalled  for  its  beauty  and  fer- 

a  sort  of  German  Dunciad,  directed  against  the  bad    tility.     The  immediate  environs  of  the  city  are  laid 

taste,   dullness,  and   affectation,   of  a  set  of  inferior    out  in  magnificent  gardens,   the  most  celebrated  of 

authors  who  had  viewed  with  a  jealous  eye  the  union    which  is  that  of  the  Vakeel,  now  the  garden  of  Jehtn 

of  two  such  men  as  Goethe  and  Schiller.     Although    Nama.    Through  this  fine  foreground  of  trees  sad 

the  Xenia  were  never  completed,  yet  the  part  which    gardens  the  lofty  domes  of  the  mosques  have  a  grand 

did  appear  excited  a  great  cpm motion  .among  the  dull    appearance,  and  excite  expectations  which  are  greatly 

malignants  against  whom  they  were  directed.     The    disappointed  upon  entering  the  town.     The  streets  art 

Musen- Almanack,  in  which  they  appeared  in  1797,  was    in  general  narrow;  winding  and  dirty,  and  the  houses 

continued  till  Schiller  left  Jena,  and  the  Horen  ceased    are  small  and  mean.     The  great  bazaar  or  market 

some  months  before.  place,  built  by  Kurim  Khan,  is  about  a  quarter  of  a 

The  great  work  of  WaUen  stein,  at  which  he  had    mile  long,  built  of  yellow  burnt  brick,  and  arched  st 

been  busy,  for  seven  years,  at  last  appeared  in   1797,    top,  with  numerous  skylights  to  admit  the  light  and 

and  is  considered  by  competent  judges  to  be  the  best    the  air.    All  the  different  trades  of  the  city  have  qusr* 

performance  that  he  had  yet  produced.     It  is  regarded    ters  assigned  to  them  in  it.     The  citadel  in  which  the 

indeed  by  some  as  the  greatest  dramatic  work  of  the    governor  resides,  is  a  fortified  square  eighty  yards  wide, 

eighteenth  century.   It  has  been  translated  into  French    and  is  the  residence  of  the  governor.     The  royal  p*» 

hv  Benjamin  Constant,  and  the  last  two  parts  of  it  into    lace  is  no  ways  elegant.    Schiras  carries  on  an  a- 

English  by  Mr.  Coleridge.  tensive  trade  in  sugar,  pepper,  cinnamon*  chintz,  pieea- 

.    After  the  publication  of"  Wallenstem,  Schiller  re-    goods,  which  it  receives  from  Bushire  and  India,  and 

moved  to  Weimar  in  quest  of  a  milder  winter  climate ;    transmits  them  to  Ispahan  and  Yead,  receiving  in  ex* 

and  on  this  occasion  the  pension  which  he  enjoyed    change  the  manufactures  of  these  cities*     The  wine  of 

from  the  Duke  of  Weimar  was  increased,  as  it  had  been    Schiras  has  long  been  celebrated  for  its  fine  colour  and 

four  years  before  when  he  received  an  invitation  to  the    rich  taste. 

university  of  Tubingen.  He  shared  along  with  Goethe  Hafiz  was  buried  in  a  small  garden  about  one  mils 
the  task  of  superintending  the  affairs  of  the  stage.  He  and  a  half  from  the  city.  His  tomb,  erected  by  Ku- 
remodelled,  in  conjunction  with  Goethe,  his  Don  Car-  rim  Khan,  is  of  ^>lack  and  white  marble,  in  the  shape 
los;  and  he  now  composed  his  Mary  Stewart,  a  tra-  of  a  coffin,  haying  inscribed  upon  it  two  of  his  poems, 
gedy  of  much  beauty,  which  appeared  in  1800.  In  and  the  date  of  his  death,  &c.  A  splendid  copy  of  tlie 
J  801  was  published  his  Maid  of  Orleans,  which  is  con-  works  of  Hafiz  is  always  kept  in  an  adjoining  house. 
6idered  as  one  of  the  finest  of  modern  dramas,  and  is  Population  about  40,000.  East  long.  52°  44',  and 
supposed  to  evince  more  genius  than  any  of  the  other  north  lat.  2£°  36'.  See  Macdonald  Kinneir's  Memoirs 
productions  of  its  author.     It  was  highly  popular  on    of  the  Persian  Empire, 

the  stage,  and  added  greatly  to  his  reputation.  SCH  1R VAN,  a  province  of  the  north  of  Persia,  of 

In  1803  he  published  his  Bride  of  Messina,  in  which  the  form  of  a  triangle,  the  apex  of  which  stretches  in- 
he  has  introduced  the  ancient  chorus ;  but  though  it  to  the  Caspian  Sea.  Its  breadth  variee  from  lti  to 
contains  many  fine  pieces  of  lyrical  poetry,  yet  it  has  160  miles.  This  province  has  been  divided  into  four 
found  no  imitator,  and  few  admirers.  districts,  1st,  The  plain  at  the  foot  oi  the  mountains 

In  the  following  year  appeared  his  WWielm  Tell,  between  the  Rubas  and  the  Ata ;  3d,  The  strait  ridge 
which  is  considered  by  his  biographer  as  one  of  his  of  mountains  from  the  Atatschai  to  the  plain  oo  the 
very  finest  dramas,  and  "  as  exhibiting  some  of  the  left  bank  of  the  Kur ;  3d,  The  plain  on  the  river  Kur; 
highest  triumphs  which  his  genius,  combined  with  his  and  4th,  The  lofty  mountainous  district  which  limiu 
art,  ever  realised."     "  Less  comprehensive  and  ambi-    the  other  three  districts* 

tious  than  WalUnslein,  less  ethereal  than  the  Maid  of  Schirvan  is  in  general  fertile,  being  watered  by  many 
Orleans,  it  has  a  look  of  nature  and  substantial  truth  rivers,  some  of  which  discharge  themselves  into  the 
which  neither  of  its  rivals  can  boast  of."  Caspian,  and  others  into  the  Kur.     The  chief  of  these 

In  1804,  when  Schiller  was  returning  from  Berlin,    are  the  Samur,  Deli,  Sugaite,  and  Pirsagat.    The  vii- 
where  he  had  been  witnessing  the  exhibition  of  WiU    J  ages  in  the  plain  between  the  Rubas  and  the  Ate  are 
kelm  Tell,  he  experienced  a  violent  attack  of  his  former    surrounded  with  orchards,  vineyards,  and  plantatioDsof 
complaint ;  but  he  escaped  its  fury,  and  again  resumed    mulberries.     The  plain  on  the  left  bank  of  the  Kurk, 
his  labours.     He  executed  various  translations  from    in  a  great  measure,  overgrown  with  rushes, 
the  French  and  Italian,  sketched  a  tragedy  on  tlie  his-        The  principal   towns  of  Schirvan  are  New  Scfa*» 
tory  of  Perkin  Warbeck,  and  finished  two  acts  on  Dl-    machi,  the  capital  of  Baku.     Schamachi  is  situated  io 
mitri  of  Russia ;  but  in  the  midst  of  these  occupations    a  plain  on  the  river  Aksisi.     It  is  of  a  quadrangular 
he  was  again  arrested  by  disease.     The  cold  spring  of   form,  each   side  being  800  paces  long.    The  walls, 
1805  brought  back  his  complaint,  and  notwithstanding    which  are  built  of  unburnt  brick,  are  surrounded  with 
all  the  assistance  which  medical  skill  could  give,  he  ex-    a  deep  ditch.    Baku  has  already  been  described  under 

5 


SCH 


557 


SCH 


\.  that  article.   See  Macdonald  Kinneir's  Memoir  of the 

Persian  Empire. 

SCHLUSSELBURG,  t  town  of  Russia,  situated  on 
*  the  left  bank  of  the  Neva,  at  its  outlet  from  Lake 
Ladoga.  It  is  defended  by  a  fort  about  146  yards 
square,  built  on  an  island  in  the  Neva  about  350  yards 
long.  The  walls,  built  of  stone  and  brick,  are  about 
50  feet  high  and  very  thick.  Cotton  and  porcelain  are 
manufactured  here.    Population  about  3200. 

SCHNEEBERG,  a  town  of  Saxony  situated  on  an 
eminence  near  the  Mulda.  It  contains  several  public 
schools.  Smalts  are  manufactured  here  on  a  large  scale. 
The  chief  products  of  the  mines  in  the  vicinity  are  iron, 
cobalt,  bismuth,  and  silver.     Population  about  4500. 

SCHRECKHORN.    See  Alps,  Vol.  I.  p.  576—578. 

SCHUMLA,  or  Ciumla,  a  town  of  Turkey  in  Eu- 
rope, snd  in  the  province  of  Silistria,  on  the  road  from 
Constantinople  to  Wallachia.  It  has  a  castle  and  se- 
veral handsome  mosques.  Hardware  goods  are  ma- 
nufactured here,  and  ready  made  clothes  from  Con- 
stantinople. The  population  is  said  to  amount  to 
30,000.     East  long.  20°  56',  north  lat.  43°  25'. 

SCHWEITZ,  the  name  of  one  of  the  Swiss  canton*, 
situated  adjacent  to  the  lakes  of  Zug  and  Lucerne.  It 
has  a  superficial  extent  of  460  square  miles-  The  prin- 
cipal mountains  are,  Height  m  feet. 

Mytteo,  -  .    -  -  6000 

Pregel,  ...  -  5500   ■ 

Regt,  ....  6000 

The  chief  occupation  of  the  inhabitants  is  the  pas- 


turage of  their  cattle.    The  inhabitants  who  are  Ga-  Schwtrfo. 
tholics  amount  to  30,000.  '  ' 

Schweitz,  the  capital  of  the  canton,  is  situated  in  a 
valley  about  two  miles  from  %he  lake  of  Lowerz.  .  The 
houses  are  good,  and  the  church  is  large.  Population  5000^ 
[    SCH VV ERIN,  the  capital  of  the  grand. duchy  of 
Mecklenburg  Schwerin,  is  pleasantly  situated  on  the 
lake  of  Schwerin.     The  town,  which  is  nearly  square, 
is  divided  into  the  old  and  the  new,  the  moor  and  the 
suburbs.    The  chateau  or  grand  ducal  palace,  is  situ- 
ated on  one  of  the  charming  islands  of  the  lake.     It  is 
fortified,  and  communicates  by  a  draw-bridge  with 
the  town.     It  contains  a  cabinet  of  natural  history,  a 
-gallery  of  pictures,  and  fine  gardens.     The  duke  has 
also  a  fine  chateau  at  Ludwigsburg,  three  miles  from 
Schwerin,  which  is  built  in  the  modern  style,  with  an 
English  park.     The  principal  public  buildings  and 
establishments  in  the  city  are  the  ci-devant  cathedral 
church,  two  Lutheran  churches,  a  Catholic  church,  an 
orphan's  hospital,  a  poor's  house,  and  a  synagogue. 
There  are  here  several  breweries  and  distilleries,  and  a 
few  trifling  manufactures. 

Not  far  from  Schwerin  and  Wismar,  are  the .  sea 
baths  of  Dobbersn,  which  are  much  frequented  in  July. 
Near  these  baths  are  the  holy  dike,  a  bulwark  of  great 
strength  and  antiquity,  erected  to  keep  off  the  sea.  It 
is  built  of  large  stones  with  cement,  polished  and  or* 
namented  with  figures  analogous  to  those  of  the  my- 
thology of  the  northern  nations.  Population  8500.  East 
Long.  11°  24',  North  Lat.  53°  40V 


SCIENCE,  Curiosities   in. 


As  it  has  been  usual  in  works  of  this  kind  to  collect 
i  under  a  general  article  what  have  been  called  Rational 
Recreations,  or  popular  experiments,  founded  on  some 
'  scientific  principle,  or  tending  to  illustrate  some  sci- 
entific doctrine,  we  must,  in  obedience  to  the  establish- 
ed usage,  present  such  a  collection  to  our  readers. 

We  have  made  it  our  endeavour  in  all  the  scien-, 
tific  treatises  in  this  work,  to  have  them  drawn  up  in 
is  popular  and  intelligible  a  form  as  the  subject  would 
admit,  without  compromising  the  scientific  character 
which  all  such  articles  must  possess ;  and  hence  many 
popular  instruments  and  showy  experiments  have  been 
already  fully  described  in  this  work.  The  subject,  how- 
ever, is  far  from  being  exhausted,  and  there  still  remains 
a  vast  number  of  scientific  wonders  and  curiosities  of 
which  we  have  yet  given  no  account.  Many  of  them, 
however,  are  of  such  a  hackneyed  character,  having 
appeared  in  so  many  works,  and  been  so  often  the 
theme  of  popular  lectures  and  exhibitions,  that  we  shall 
direct  the  attention  of  our  readers  only  to  those  which 
seem  the  most  interesting,  or  which  are  distinguished 
by  their  brilliancy  or  their  novelty,  or  by  their  im- 
portance as  leading  facts  in  the  history  of  science. 

Those  who  expect  in  this  article  a  detail  of  tricks 
and  deceptions  which  belong  to  the  province  of  leger- 
demain, will  be  much  disappointed.  These  have  their 
interest,  like  every  thing  else,  but  they  have  no  claim 
to  a  place  in  a  Dictionary  of  useful  knowledge. 

For  the  sake  of  method,  we  shall  follow  the  alpha- 
betical arrangement  of  the  sciences. 

acoustics. 

1.  Cn  the  Acoustic  Figures  produced  by  the  Vibration 

of  Plates. 

♦  4 

Galileo  long  ago  pointed  out  a  method  of  showing  the 


vibration  of  plates  held  horizontally,  by  covering  the  Science, 
plate  with,  fine  sand,  which  accumulated  in  those  parts  Curiosities 
of  the  vibrating  surface  which  were  at  rest.  In  the  year 
1787»  M.  Chladni  of  Wirtemberg  made  a  great  mem- 
ber of  experiments  on  the  nature  of  the  vibrations  pro* 
duced  by  plates  ot  glass  of  different  shapes.  In  our 
article  Acoustics,  Vol.  I.  p.  121,  we  have  done  little 
more  than  mention  these  experiments,  and  have  given 
a  few  specimens  of  the  acoustic  figures  produced  in 
these  experiments  in  Plate  II.  Fig.  5,  6,  7,  8,  9;  but 
as  the  subject  is  highly  interesting,  and  as  the  experi- 
ments may  be  easily  repeated,  we  snail  make  no  apology 
for  resuming  the  subject. 

The  plates  used  in  such  experiments  should  be  thin 
plates  of  good  window  glass,  from  three  to  ten  inches 
m  diameter,  having  their  edges  ground  to  the  shape 
required.  The  powder  to  be  used  may  be  very  fine 
sand,  but  Professor  Oersted,  whom  we  have  had  the 
pleasure  of  seeing  repeat  many  of  Chladni's  experi- 
ments, prefers  the  Lycopodium  powder. 

In  order  to  damp  the  vibrations  of  the  plates  in  par- 
ticular places,  we  have  only  to  pinch  them  between 
the  finger  and  thumb  of  the  left  hand  in  the  place 
directed,  and  then  set  them  a  vibrating  by  drawing  a 
fiddle  bow  over  their  edge.  Sometimes  another  place 
may  be  damped  by  the  application  of  another  finger  of 
the  left  hand,  or  any  points  of  the  plates  may-  be  press- 
ed against  one  or  more  fixed  objects. 

These  methods  of  damping  by  the  fingers,  and  by  pLATE 
pressing  against  fixed  obstacles,  are  shown  in  Plate 
CCGGLXXXIII.  Fig.  I,  2,  3. 

In  Fig.  I .  one  part  only  is  damped  by  being  pinch* 
ed  between  the  fingers  and  thumb ;  but  it  is  easy  to 
damp  another  part  by  any  of  the  three  unoccupied 
fingers  of  the  same  hand. 

In  Fig.  2.  the  centre  c  of  an  elliptical  plate  is  damp- 


CCCCLXXX1II. 

Fig.  I— J. 


til. 


SO0  from  the  point  of  contact,  the  interior  circle  be. 
ing  changed  into  an  ellipse,  and  the  outer  one  beat 
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Sdenre,        ed  by  pressing  it  with  the  thumb  against  a  fixed  point,  in  the  last  case,  and  applying  the  bow  at  a  point  45* 

unomwj       5UC|?  as  a  p^ecc  0f  cor^^  m£  tWQ  p0;nt8  at  jt9  cjrcum.  frorn  tne  p0jnj  pindjed.     In  proportion  as  the  ensue*  c3 

ference  are  damped  by  the  application  of  two  fingers.  tral  lines  increase  in  number,  the  circular  Ibe  ap.     ^ 

In  Fig.  3/  the  point  e  is  damped  by  bringing  the  proacbes  the  margin  of  the  plate.                                 ^ 

-   elliptical  plate  against  an  upright  fixed  obstacle  a  bt  12.  Several  circular  nodal  lines  may  be  produced 

and  the  two  points  c,  d  are  damped  by  the  two  finger?,  as  in  Fig.  1 8.  To  do  this,  we  have  only  to  pinch  the  plate  p»  jj 

In  place  of  using  the  fingers  alone,  particular  places  in  two  or  more  places  through  which  the  lines  are  to 

J"»J-  *•  -          may  be  clamped  by  means  of  a  wooden  vice,  Fig.  4.  pass ;  the  two  points  that  are.  pinched  being  always  in 

furnished  with  small  wooden  screws,  or  it  would  be  the  same  radius,  and  their  proper  distance  from  the 

easy  to  construct  a  more  complicated  one  in  which  the  centre  being  found  by  trial.                                              j 

arms  moved  round  joints,  so  that  a  number  of  points  IS.  The  distortion  of  Fig.  18.  shown  fn  Fig.  19.  hY%t 

could  be  easily  pinched  at  the  same  time.  produced  by  pressing  a  point  of  the  circumference     j 

Plat::                1.  If  we  take  a  square  plate,  Fig.  5.  and  pinch  it  in  against  a  fixed  obstacle,  and  applying  the  bow  at  a  point 

CCCC1.XXXIH,  the  centre,  while  it  is  put  into  vibration  by  drawing 

Jig.  5.             tjje  kow  near  one  Qp  tjje  ang]egj  tne  gancj  wj|i  accumu- 
late as  in  the  figure,  and  the  sound  will  be  the  gravest  five  times  into  itself. 

of  all.     Sometimes  the  figure  changes  into  four  curves,  14.  When  a  circular  plate  of  metal  is  pinched  as  in 

which  join  the  middle  of  the  sides  of  the  plate.  Fig.  3.  against  a  fixed  plate  e,  and  pressed  with  the 

2.  W  the  square  plate  pinched  at  the  centre  is  made  fingers  at  c  and  d,  the  figure  in  Fig.  20.  is  produced,  fyl 

to  vibrate  by  drawing  the  bow  along  the  middle  of  one  15.  In  an  elliptical  plates  of  which  the  ratio  of  the 

Fig.  6.             °f  it*  sides,  the  sand  will  accumulate  as  in  Fig.  6.  and  diameters  is  as  4  to  3,  and  held  as  in  Fig.  2.  the  sind 

the  sound  will  be  less  grave  than  in  the  preceding  case,  is  arranged  as  in  Fig.  21.                                               h 

y\g%  7.                 3.  If  the  plate  Fig.  7.  is  pinched  at  N,  and  the  bow  16.  With  a  triangular  plate,  Fig.  22.  the  form  thai  h} 

applied  at  F  in  a  line  perpendicular  to  the  side  AB,  represented  is  produced  by  pinching  the  plate  at  i 

the  sand  will  arrange  itself  in  three  parallel  lines.  and  applying  the  bow  at  r. 

4.  But  if  it  is  pinched  a  little  farther  from  the  edge,  17.  In  the  rhomboidal  plate,  Fig.  23.  the  form  iiFtj.1 

Fig.  8.            as  at  N,  Fig.  8.  the  lines  will  change  into  curves  as  in  produced  also  by  pinching  at  n  and  applying  the  bow 

the  figure.  at  r. 

...    *                 5.  I f  the  square  plate  is  held  at  N,  and  the  bar  ap-  a   r.    ^     A       ,.    „.                 ._»/,-       i_,- 

ll?-9'            plied  at  F,  Fig.  9.  two  parallel  lines,  and  one  perpen-  *•  °»  ihe.  Acoutltc  Figures  produced  ly  the  vibralv* 

dicular  line  will  be  produced  as  in  the  figure.              §  communicated  through  the  air  to  elaUtc  membrana. 

Fig.  10.               6.  If  a  circular  plate,  Fig.  10.  is  pinched  at  its  centre,  The -very  curious  experiments  on  this  subject  made  Oa  a 

and  also  at  another  point  of  its  circumference,  and  if  by  M.  Savart,  have  been  recently  (1822)  read  to  the** 

the  bow  is  applied  45°  from  this  last  point,  a  cross  will  Academy  of  Sciences  in  Paris.   The  following  abridged  g 

be  produced  as  in  the  square  plate,  Fig.  5.  The  tone  is  account  of  them  is  copied  from  Dr.  Brewster's  Edw-?^ 

here  the  gravest  that  the  plate  can  produce.     Fig.  10.  burgh  Journal  of  Science,  vol.  ii.  p.  296.                       tra 

may  be  produced  merely  by  pinching  the  plate  at  its  In  order  to  perform  the  experiments  described  by  M.  n 

centre.  Savart,  we  must  stretch  a  thin  sheet  of  paper,  about  * 

Fig.  11.  7.  Fig.  11.  may  be  produced  by  the  very  same  pro-  four  or  ^ve  inches  in  diameter,  over  the.  mouth  of i^ 
cess  as  the  last,  merely  by  drawing  the  bow  more  gently  vessel,  such  as  a  large  glass  with  a  foot-stalk,  so  that 
and  rapidly  over  the  point  of  45°.  Sound  less  grave.  the  paper  has  an  uniform  degree  of  tension,  and  a  bo- 
Fig.  12.  s.  The  effect  in  Fig.  12.  where  the  rays  form  angles  rizontal  position.  A  thin  layer  of  fine  and  dry  sand 
of  40°  is  produced  by  the  very  same  process  as  that  of  or  Lycopodium  powder  being  then  scattered  over  the 
Fig.  10,  with  this  difference  only,  that  the  bow  is  drawn  paper,  a  plate  of  glass,  in  a  state  of  vibration,  is  brought 
at  a  point  30°  from  the  point  in  the  circumference  within  a  few  inches  of  the  membrane.  The  vibration! 
that  is  pinched.  The  figures  which  are  formed  of  2,  of  the  glass  plate  are  conveyed  through  the  air  to  the 
4,  6,  8,  and  10  diameters,  often  cssume  deformed  paper  membrane,  and  the  powder  on  its  upper  surftce 
ahanes,  in  which  two  of  the  lines  unite  to  form  a  curve  is  thrown  into  figures  which  have  sometimes  the  most 
tine,  which  does  not  pass  through  the  centre  of  the  perfect  regularity,  and  are  often  formed  with  such  ce- 

Fig.  13.           plate.    Thus  the  figure  with  eight  rays,  Fig.  13.  some-  lerity,  that  the  eye  has  scarcely  time  to  perceive  the 

Fig.  H.           titties  assumes  the  form  shown  in  Fig.  14.  in  which  circumstances  which  accompany  their  formation. 

there  is  one  nodal  line  left,  the  others  being  united  This  experiment  succeeds  in  general,  whatever  be 

in  pairs  into  three  curves.  the  vibrating   body  which  we  employ,   though  thin 

When  the  centre  of  the  circular  plate  is  left  free,  a  plates  of  glass  or  metal  are  the  best;  and  it  is  alwajt 

new  set  of  figures  are  formed,  as  shown  from  Fig.  15.  preferable  to  make  the  circular  plate  of  glass  vibrate  in 

to  19.  the  mode  in  which  there  are  concentric  lines  of  repose. 

9.  Of  these,  one  that  gives  the  gravest  sound,  and  It  appears  from  the  experiments  of  Chladni,  that,  in 

*,g"  l5'           the  most  simple  form,  is  that  of  Fig.  15.  formed  of  a  order  to  obtain  this  kind  of  vibration,  we  must  rentier 

single  circular   line.     In  order  to  produce  this,  any  immoveable  several  points  in  the  surface  of  the  piste* 

point  through  which  the  oircular  line  is  to  pass  is  or  at  least  two  points  of  the  circumference  and  one  point 

pinched,  and  the  bow  is  drawn  on  the  opposite  side  of  of  the  surface.     It  is  in  this  way,  therefore,  that  M. 

the  diameter  passing  through  the  pomt  that  is  pinched ;  Savart  makes  the  experiment     He  at  first  renders  in> 

as  tins  circular  line  has  .a  determinate  position,  a  few  moveable  two  diametrically  opposite  points  of  the  cir- 

trials  are  necessary,  to  find   the  proper  distance  from  cumference  of  the  plate,  by  seizing  it  between  the  mid- 

the  centre  at  which  the  plate  is  to  be  pinched.  die  finger  and  the  thumb.     He  then  places  lightly  the 

Fig.  \C.  10.  To  produce  Fig.  16.  composed  of  a  diameter  and  tip  of  the  index  finger  at  a  point,  whose  distance  from 
a  circular  line,  we  must  pinch  the  plate  nearer  its  the  centre  of  the  plate  is  about  the  fifth  part  of  iU  dr- 
edge, and  apply  the  bow  to  a  point  90°  from  that  point,  cumference.  The  plate  thus  held  is  made  to  vibrate, 
The  sound  produced  is  more  acute  than  the  preceding,  by  drawing  the  bow  of  a  fiddle  across  its  circamfe- 

T    |7                \  1.  Fig.  17.  is  produced  by  pinching  the  plate  as  rence.    By  employing  successively  circular  pistes  « 
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different  dimensions,  and  which,  consequently,  give 
1  different  sounds,  it  is  easy  to  prove,  that,  for  every 
number  of  vibrations,  the  meraorane  affects  a  particu- 
lar mode  of  division.  When  the  vibrating  plate  is  pa- 
rallel to  the  membrane,  the  latter  performs  normal  vibra- 
tions, or  vibrations  in  a  line  perpendicular  to  its  surface. 
The  sand  sometimes  springs  to  a  great  height ;  and,  by 
making  use  of  an  apparatus  which  allows  us  to  observe 
what  passes  at  both  surfaces  of  the  membrane,  it  is  easy 
to  see  that  the  distribution  of  the  nodal  lines  is  the 
same.  The  general  character  of  these  lines  is  to  be 
circular,  and  their  number  is  sometimes  very  conside- 
rable. These  circular  lines  are  often  cut  by  diametral 
lines,  which  form  stars,  whose  number  of  points  in- 
creases with  the  acuttness  of  the  sound.  Sometimes 
figures  are  obtained  which  are  composed  solely  of  these 
diametral  lines.  Perfect  regularity  and  symmetry, 
however,  can  only  be  obtained  by  taking  the  greatest 
care  that  the  membrane  be  equally  thick  and  uniform- 
ly stretched.  The  first  of  these  conditions  may  be 
easily  fulGlled  by  using  the  finest  paper,  particularly 
what  is  called  vegetable  paper,  which  is  the  most  ho- 
mogeneous that  can  be  employed. 

Some  of  the  finest  figures  that  are  obtained  by  the 
effect  of  distant  vibrations  on  the  membrane  are  repre- 
sented in  Plate  CCCCLXXX1II.  Fig.  24— 36.  When 
h  the  membrane  is  ill  stretched,  it  often  happens  that  the 
'  lines  traced  by  the  sand  are  very  numerous,  and  that 
they  form  kinds  of  chains,  regularly  arranged,  and  ap- 
parently the  result  of  concentric  lines  cut  by  a  great 
number  of  diametral  lines.    See  Fig.  37* 

From  these  experiments  it  follows,  that,  when  the 
plate  and  the  membrane  are  parallel,  the  motion  is 
communicated  by  the  air  exactly  as  it  would  have  been 
if  the  two  bodies  had  been  separated  by  a  common  rod 
perpendicular  to  their  faces ;  for  the  number  of  vibra- 
tions is  the  same  in  both  cases ;  since,  for  each  souud 
produced,  the  membrane  affects  a  particular  mode  of 
division,  and  the  direction  of  its  motion  is  also  the 
same,  since  it  is  perpendicular  in  the  plate  and  in  the 
membrane.  If  the  vibrating  circular  plate  is  held  with 
one,  of  its  diameters  in  a  vertical  line,  the  grains  of 
sand  have  then  a  tangential  motion,  and  the  system  of 
lines  in  repose  have  in  general  the  character  of  paralle- 
lism. By  gradually  inclining  the  plate,  the  figures  on 
the  membrane  change. 

When  figures  composed  of  concentric  circular  lines 
are  obtained,  there  is  often  formed  between  two  of 
these  a  circular  line,  composed  of  the  finer  particles  of 
the  sand.  M.  Savart  is  of  opinion  that  this  line  be- 
longs to  a  kind  of  vibration  higher  fhan  that  which  is 
produced,  but  which  co-exists  along  with  the  principal 
vibration.  It  sometimes  happens,  also,  that  the  centre 
of  the  membrane  presents  an  immoveable  point,  which 
probably  belongs  likewise  to  a  higher  mode  of  vibra- 
tion, so  that  the  membranes  appear  to  produce  with 
facility  several  kinds  of  motion  at  once. 

The  preceding  experiments  may  be  varied  in  a  great 
number  of  ways,  by  making  use  of  membranes  whose 
dimensions,  nature,  tension,  and*  contour,  are  different ; 
but  they  all  present  analogous  results.  The  figures 
produced  by  a  rectangular*  membrane  are  shown  in 
Plate  CCCCLXXXIII.  Fig.  38—45,  and  those  produ- 
ced by  a  triangular  one  in  Fig.  45 — 51.  When  the  dia- 
meter of  the  membranes  is  less  than  from  half  an  inch 
to  an  inch,  it  is  not  ea«y  to  observe  regular  nodal  lines, 
unless  when  the  sound  is  extremely  acute. 


The  figures  which  have  now  been  described  vary     Science. 
with  the  tension  of  the  membrane.     In  those  made  of  Curiotities 
paper,  which  changes  its  hygrometric  state,  and  con-       in' 
sequently  its  tension,  continually,  M.  Savart  observed 
that  the  figures  changed  at  every  instant.     When  the 
same  figure  is  represented  several  times,  it  was  neces- 
sary only  to  breathe  upon  the  paper  to  create  a  new 
one,  which  in  a  short  time  disappeared,  and  returned 
to  its. former  state  through  a  great  number  of  interme- 
diate figures.    Hence  M.  Savart  proposes  this  as  a  sure 
method  of  detecting  small  hygrometrical  variations  in 
the  air.     In  order  to  protect  the   paper  membranes 
from  the  humidity  of  the  air,  they  should  be  covered 
with  a  thin  coat  of  varnish  made  of  gum  lac. 

The  membranous  vibrations  and  figures  which  have 
now  been  described  may  also  be  produced  by  the 
sound  of  the  pipe  of  an  organ,  even  at  the  distance  of 
some  feet  If  we  play  with  a  slow  motion  an  air  on 
the  flute,  at  about  half  a  foot  from  the  membrane,  the 
sand  will  form  lines,  the  figure  of  which  varies  unceas- 
ingly with  the  sound  produced.  But,  what  appears 
more  astonishing,  the  voice  produces  an  analogous  ef- 
fect, which  is  extremely  well  marked,  even  under  the 
influence  of  a  sound  which  is  neither  strong  nor  sus- 
tained. By  whatever  method,  in  short,  the  air  is  agi- 
tated, it  is  capable  of  communicating  to  thin  mem- 
branes the  motion  which  it  has  received,  and  that, 
without  any  alteration. 

These  experiments  succeed  also  equally  well  when 
the  membranes  are  wetted,  or  when  they  have  imbibed 
an  oily  substance.  In  this  last  case,  in  place  of  sand, 
we  must  cover  the  membrane  with  a  thin  stratum  of 
oil,  which  is  agitated  in  ripples,  that  increase  in  num- 
ber with  the  acuteness  of  the  sound. 

M.  Savart  next  applies  these  principles  to  a  method 
of  appreciating  very  small  quantities  of  sound.  He 
stretches  a  piece  of  thin  vegetable  paper  ot  goldbeater's 
skin  across  the  mouth  of  a  glass  about  four  inches  in 
diameter.  He  then  covers  this  with  sand,  and  ascer- 
tains the  intensity  of  different  sounds  by  the  distance 
at  which  they  cease  to  agitate  the  membrane ;  and  he 
remarks  that  the  membrane  will  often  be  moved  by  an 
augmentation  of  sound  which  the  ear  itself  is  incapable 
of  appreciating.  He  proposes  also  to  use  it  for  ascer- 
taining the  augmentations  of  sound  which  arise  from  the 
coincidence  of  vibrations  produced  by  numbers  of  vi- 
brations not  very  distant  from  each  other. 

Bodies  which  are  neither  rigid  in  themselves,  and 
which  are  not  rendered  rigid  by  tension,  such  as  tile 
skin,  a  silken  fabric,  paper,  &c.  are,  even  when  they 
are  not  stretched,  susceptible  of  being  thrown  into  vi- 
brations by  the  influence  of  a  body  vibrating  at  a  dis- 
tance ;  and  it  appears  that,  under  some  circumstances, 
they  are  even  more  susceptible  of  this  kind  of  actioa 
than  most  elastic  membranes.  This  may  be  proved  by 
covering  a  horizontal  portion  of  any  of  these  substances 
with  sand,  and  sounding  the  pipe  of  an  organ  at  the 
distance  of  a  foot  or  so.  The  sand  will  be  violently 
agitated,  and'will  form  figures  composed  of  numerous 
curved  and  bending  lines  interlaced  with  one  another. 
In  the  second  part  of  his  able  memoir,  M.  Savart 
applies  these  experiments  to  the  illustration  of  the  uses 
of  the  membrane  of  the  tympanum,  mid  of  those  of  the 
external  ear,  both  of  which,  as  he  shows  by.  direct  ex- 
periments on  the  ears  of  animals,  are  susceptible  of  be- 
ing thrown  into  a  state  of  vibration,  by  bodies  vibrating 
at  a  distance.     As  our  limits  will  not  permit  us  to  fol- 


•  Almost  all  the  figures  given  by  square  membranes  are  aqalwous  to  (he  figure  of  a  square  plate,  and  are  almost  always  of  the.  Hin4 
**■*  Mr.  Chladni  calls  iUtortUm.  ^ 
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Scicrce,   low  cm  author  through  hit  numerous  and  interesting  and  prevents  the  return  of  the  air jnto  the- tympanum  *l 

details,  we  shall  conclude  this  abstract  with  an  enu-  It   is  not  easy  at  first  to  relax  the  effort  of  uupirs-  1 

meration  of  the  leading  results  which  he  has  obtained,  tion,  with  sufficient  suddenness  to  close  the  Euitachwn  J 

1.  That  it  is»not  necessary  to  suppose,  as  has  hithar-  tube,  and  thus  maintain  the  exhaustion ;  neither  u  tt    ! 
to  been  done,  the  existence  of  a  particular  mechanism,  easy  to  refrain  long  together  from  swallowing  the  i- 
for  continually  bringing  the  tympanum  to  vibrate  in  Kva,  which  instantly  puts  an  end  to  the  expenmeni 
unison  with  the  bodies  which  act  upon  it.    It  is  evU  .  Dr.  Wollaston  has  given  the  following  scale  of  sound*,    | 
dent,  that  the  tympanum  is  always  in  a  condition  to  which  are  scarcely  audible  by  some  ears : 
be  influenced  by  any  number  of  vibrations.  Cry  ofthe  Grylltu  ampeslri*. 

2.  That  its  tension  does  not  probably  vary,  unless  tp        Piercing  squeak  of  the  bat  ' 
augment  or  diminish  the  amplitude  of  its  excursions,         Chirping  ofthe  house  cricket* 
as  Bichat  had  imagined.    He  supposed,  however,  con-        Chirping  of  the  house  sparrow,  or  fouT  octaves  abote 
trary  to  the  result  of  experiment,  that  the  tympanum            F  in  the  middle  ofthe  piano  forte. 
unstretched  itself  for  strpng  impressions,  and  stretched        Df  WolIa8ton  is  of  opin;0n,  that  humiin  hearing  ex- 
itself  to  receive  weak  impressions.  tenda  feut  a  fcw  nQtes  above  the        of  the  G/y/wcflW. 

3.  That  the  vibrations  of  that  membrane  communi-  .,  Hc  has  met  whh  8CVeral  person*,  who  nmr 
cate  themselves,  without  any  alteration  to  the  labyrinth,  £afd  it  nw  thc  ak  of  the  bat .  with  90mej  who  wm 
by  means  of  the  small  bones,  in  the  same  manner  as  heard  the  chir  ing  of  the  hou5B  CTicket .  and  withone 
the  vibrations  ofthe  upper  tab  e  of  an  instrument  are  gentlcman^hSn|ver  heard  the  chirping  ofthe  common 
communicated  to  the  lower  tab.e.  ^uge  8parrow#  This  hc  considers  as  the  lowest  limit  of 

4.  That  the  small  bones  modify  also  the  excursions  ^^  ^j  and  the  cases  in  which  it  exists  to  be  very 
ofthe  vibrating  parte  of  the  organs  contained  in  the  ^  He  regards  the  note  ofthe  bat  as  afutlocUvehi?h« 
labyrinth.  than  this,  and  he  believes  tliat  some  insects  may  reach,  as 

5.  That  the  cavity  of  the  tympanum  (Cause  du  faf  M  ^e  ocUve  more ;  and  the  range  of  human  hearing 


physical  properties  are  constant.  ^  distinctly  perceptible  by  most  ears,  although  the 

3.  On  Sound*  Inaudible  to  Certain  Ears.  vibrations  of  a  note  at  the  higher  extreme  are  600 

"      .    ,  ,  ,  t.  .    r  .,  or  70d  fold  more  frequent  than  those  which  constitute 

On  sounds       In  persons   labouring  under  ordinary  deafness,  it  the  8t  a|ldib,e  mndm 

inaudible  to  seems  to  have  been  frequently  noticed  that  they  hear        D*   Wol)a9ton  concludes  his  very  important  paper 

certain  ears.  sharp  scmds    8Uch  as  the  voices  ot  women  and  child-  fc    tfae  fo,iowi„  curious  conjecture.     «  Since  there  is    | 

ren,  better  than  the  deep  and  grave  tones  of  the  male  nothin    «  8ay8  he>  «  in  thc  constitution  of  the  atmo- 

voice ;  and  those  accustomed  to  speak  to  deaf  persons  fiphePeot0pi4vent  the  existence  of  vibrations  incoap* 

acquire  a  habit  of  addressing  them  in  a  shriller  tone  £„      mo£  frcquent  than  any  of  which  we  „e  wn.     I 

of  voice,  which  is  more  efficacious  than  a  louder  tone.  ^     wc  mayn  imagine  that  animals  like  thegrylh, 

Dr.  Wollaston,  however,  has  discovered  that  per-  who9e  po„e'*  t0  commence  nearly  where  ours 

sons  even  whose  ear  is  considered  as  perfect  with  re-  lerminJte  may  rbavc  the  facuity  of  hearing  still  sharp- 1 

gard  to  the  generality  of  sounds,  may  be  completely  deaf  ^  goun(h  ^.^  at  nt  w/do  not  kmfw  to  wist; 

to  sounds  at  one  or  theother  extremity  of  thescale  of  mu-  and  ^  thepe  be  othfr  in9ect8  hearing  nothing  „ 

sicnl  notes,  the  hearing  or  not  hearing  of  which  depends  common  with  us,  but  endowed  with  a  power  of  exert. 

wholly  on  the  pitch  or  frequency  of  vibration  which  .       and  m  Beme  that  perceivcs  vjbrationV  of  the  same 

constitutes  the  note,  and  not  upon  the  loudness  or  m-  na*ure  indecd  ag  tho9e  which  confute  our  ordintry 

tensity  ofthe  noise.  sounds,  butao  remote,  that  the  animals  whopercem 

In  order  to  illustrate  this  affection  of  the  ear,  Dr.  thcm  bc  8aid  t0  M  another  sense,  agreeing 

Wollaston  proposes  the  following  experiment,  the  ef-  with  ou/own  9oleiy  m  the  medium  by  which  it  iiei- 

feet  ot  which  he  considers  as  resembling  the  mechani-  cited  and  pos8ibiy  wholly  unaffected  by  those  slower 

cal  separation  of  larger  and  smaller  bodies  by  a  sieve.  vibrations  £f  which  we  are  sensible."     See  Phil.  Tra*. 

u  If,  says  he,   1  strike  the  table  before  me  with  the  jg20  Dartij  p.  306— S14. 
end  of  my  finger,  the  whole  board  sounds  with  a  deep  ,     »  "    .      ,   '  r  #.  «       »  *    •    it 

full  note.     If  I  strike  it  with  my  nail,  there  is  also  at  *•  On  the  Increase  tn  the  Intensity  of  Sound  during  tic 
the  same  time  a  sharp  sound  produced  by  quicker  vi-  Night. 

bration3  of  parts  around  the  point  of  contact.     When        Every  person  must  have  observed,  that  sounds,  stxhCtt 

the  ear  is  exhausted,  it  hears  only  the  latter  sound,  as  that  of  falling  water,  &c  which  are  faintly  or  Mt<"* 

without  perceiving  in  any  degree  the  deeper  note  of  at  all  heard  during  the  day  time,  are  distinctly  audible  ^ 

the  whole  table.     In  the  same  manner,  in  listening  to  at  night,  even  when  the  direction  and  force  of  the  wiof  ^ 

the  sound  of  a  carriage,  the  deeper  rumbling  noise  of  and  every  other  general  circumstance  is  the  same.  Thu^n 

the  body   is   no  longer  heard  by  an  exhausted  ear ;  curious  fact  was  remarked  even  by  the  ancients,   fa 

but  the  rattle'  of  a  chain  or  loose  screw  remains  at  least  large  cities,  or  in  their  neighbourhood,  this  increase  in 

as  audible  as  before  exhaustion."  the  distinctness  of  sound  has  been  ascribed  to  the  est* 

In  order  to  exhaust  the  ear,  the  mouth  and  nose  are  sation  of  the  powers  of  animated  beings,  such  as  mes, 

&hut,  and  by  making  a  forcible  attempt  to  take  breath  insects,  and  birds,  and  also  to  the  cessation  of  the  at- 

by  the  expansion  of  the  chest,  the  pressure  of  the  air  is  tion  of  the  wind  upon  the  leaves  of  the  trees.    Wbso 

strongly  felt  on  the  membrane  ofthe  tympanum.  This  the  celebrated  traveller,  Baron  Humboldt,  first  beard  the 

state  of  exhaustion  of  the  ear  may,  as  Dr.  Wollaston  re-  noise  of  the  great  cataracts  of  the  Orinoco,  in  the  plain 

marks,  be  preserved  for  a  certain  time  without  the  con-  which  surrounds  the  Mission  of  the  Aptires,  hh  atten- 

tinued  effort  of  inspiration,  and  without  even  stopping  tion  was  particularly  called  to  this  curious  fact;  and  he 

the  breath,  since,  by  sudden  cessation  of  the  effort,  the  was  of  opinion  that  the  noise  was  three  times  greater  n 

internal  passage  to  the  ear  becomes  closed  by  the  flex-  the  night  than  in  the  day.     The  usual  explanation  v 

ibility  of  the  Eustachian  tube,  which  acts  as  a  valve,  the  phenomenon  was  quite  insufficient  in  the  prsfest 
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case,  as  the  humming  of  insects  was  much  greater  in  the 
night  than  in  the  day,  and  the  breeze,  which  might 
have  agitated  the  leaves  of  the  trees,  never  rose  till  after 
sunset  Humboldt,  therefore,  was  led  to  ascribe  the 
diminution  of  the  sound  during  the  day  to  the  presence 
of  the  sun,  which  influences  the  propagation  and  inten- 
sity of  sound,  by  opposing  to  them  currents  of  air  of 
different  density,  and  partial  undulation*  of  the  atmo- 
sphere, produced  by  unequal  heating  of  the  different 
parts  of  the  ground.  In  these  cases,  a  wave  of  sound, 
when  it  meets  two  portions  of  air  of  different  density* 
is  divided  into  two  or  more  waves,  a  part  of  the  primi- 
tive wave  being  propagated  with  more  rapidity  through 
the  denser  portions,  than  the  parts  that  pass  through 
sir  of  less  density.  In  this  way  the  wave  is  broken  down 
into  different  parte  which  arrive  at  the  ear  at  different 
times.  These  different  portions  of  the  wave  passing 
again  through  succeeding  portions  of  the  atmosphere 
of  different  denaity,  may  be  so  wasted  and  frittered 
down,  as  to  be  incapable  of  affecting  the  tympanum. 

This  curious  phenomenon  is  precisely  analogous  to 
the  production  of  the  mirage,  or  phenomena  of  unequal 
refraction,  which  are  occasioned  by  the  mixture  of  por- 
tions of  air  of  different  refractive  density. 

5.  Explanation  of  the  deception  of  the  invisible  Girl. 

In  our  article  Acoustics,  Vol.  I.  p.  127.  we  have 
mentioned  in  a  few  words  the  principle  of  this  very 
f  singular  deception,  which  was  some  years  ago  exhibit* 
1  ed  in  London  and  Edinburgh  by  M.  Charles. 

A  perspective  view  of  the    apparatus  by  which 
this  deception    was    performed,   is    shown    in    Plate 
t.  CCCCLXXXIV.  Fig.  1,  a  plan  of  it  in  Fig.  2,  and 
s  section  of  it  in  Pig.  3. 

The  apparatus  shown  in  Fig.  1,  waa  suspended  in 
the  middle  of  a  loom  lined  with  wainscot,  though  this 
is  not  essential  to  the  experiment  Four  upright  posts 
A,  A,  A,  A,  Fig.  1,  are  united  at  top  by  a  cross  rail 
BBB,  and  by  two  similar  rails  at  bottom.  This  frame- 
work being  placed  on  the  floor,  there  proceeded  from 
the  top  of  each  upright  post  A,  four  bent  cross  wires 
s, «,  a,  a,  which  met  together  at  the  top  c,  where  they 
terminated  in  a  summit  of  any  kind.  From  these  four 
vires  a  hollow  copper  ball  M,  about  a  foot  in  diameter, 
was  suspended  by  four  slender  ribbons  b,  o,  a,  b  ;  and 
round  this  ball  were  placed  four  trumpets  T,  T,  T,  T, 
having  their  mouths  opening  externally. 

When  the  spectator  entered  the  apartment,  he  was 
called  upon  by  the  exhibitor  to  propose  some  question, 
which  he  did  by  speaking  into  the  mouth  of  one  of  the 
trumpets  T.  When  this  was  done,  an  answer  imme- 
diately issued  from  all  the  trumpets,  sufficiently  loud  to 
be  heard  by  an  ear  applied  to  any  of  them,  and  yet  so 
weak  that  it  seemed  to  come  from  a  very  diminutive 
person.  The  invisible  lady  conversed  in  several  differ* 
snt  languages)  sung,  beautifully,  and  made  the  most 
lively  and  apposite  observations  on  whatever  was  go- 
ing on  in  the  room. 

The  method  by  which  this  deception  was  carried  on 
is  shown  in  Fig.  3*  One  of  the  posts  AA,  and  one 
half  TB  of  the  hand-rail  connected  with  it  is  hollow- 
ed  into  a  tube,  one  end  of  which  appears  on  the  inside 
of  the  railing  exactly  opposite  to  the  mouth  of  the  trum- 
pet T»  while  the  other  end  communicated  with  a  tube 
p  p  going  below  the  floor  ff  and  passing  up  the  wall 
to  a  wide  deal  case  k  k,  similar  to  an  inverted  fun- 
nel, and  large  enough,  to  contain  a  lady  with  a  piano 
forte.  A  small  hole  elosed  with  glass,  is  left  through 
the  funnel  and  side  wall  of  the  room  about  h,  through 
vol.  xrn.  PART  XI. 


which  the  lady  may  observe  what:  is  going  on  among    Science, 
the  auditors.  Curiosities 

When  a  question  is  now  asked  at  the  mouth  of  orie 
of  the  trumpets  T,  the  sound  passes  through  the  tube 
TAA  pph  into  the  funnel  h  K,  and  is  therefore  distinct- 
W  heard  by  the  lady.  The  answer  likewise  parses  from 
the  funnel  along  the  tube  hpp  A  AT,  and  striking  the 
mouth  of  the  trumpet,  it  is  reflected  back  from  it  to  the 
ear  of  the  auditor.  The  sound  appears  to  issue  also 
from  every  trumpet  as  the  tubes  communicates  vrith 
each  other.  « 

6.  On  Ventriloquism. 

^  In  onr  article  Acoustics,  Vol.  I.  p.  128,  we  have  On  Ventri-- 
given  a  short  notice  on  the  subject  of  ventriloquism  ;  loquitm. 
but  ss  the  explanation  there  given  is  imperfect,  though 
correct  so  far  as  it  goes,  it  is  proper  to  return  to  the 
subject. 

The  art  of  ventriloquism  is  founded  upon  a  diligent 
study  of  the  modifications  which  sounds  undergo, 
when  emitted  under  a  variety  of  different  circumstan- 
ces ;  and,  without  a  perfect  knowledge  of  this  part  of 
his  art,  the  ventriloquist  will  display  his  powers  with 
little  success.  A  sentence  uttered  by  the  same  lips, 
and  with  the  same  intonation,  behind  a  door  shut  or 
half  open,  or  by  a  person  enclosed  in  a  box,  or  secreted 
in  the  chimney,  will  obviously  convey  to  tho*e  who 
hear  it  some  idea  of  the  locality  of  the  person  who  at* 
ters  it.  If  a  ventriloquist,  therefore,  should  have  st in 
died  these  modifications  so  completely,  that  he  c*n  pro- 
nounce the  sentence  with  the  precise  modifications 
which  the  sound  experiences,  those  .who  hear  this  sen* 
tence  must  believe  that  it  is  uttered  by  a  person  in  the 
chimney  for  example.  In  order,  however,  that  this  be- 
lief may  be  complete,  the  ventriloquist  must  turn  his  • 
back  upon  his  auditors,  or  must  possess  also  the  power 
of  speaking  with  the  muscles  of  his  throat,  so  as  not  to 
move  his  lips,  or  alter  the  features  of  his  face ;  for  if 
any  muscular  action  were  seen  in  the  face  of  the  per-  - 
former,  it  will  be  a  vain  attempt  to  impose  upon  the 
auditors,  however  nicely  the  sound  be  imitated.  The 
only  conclusion  would  be,  that  the  performer  was  en 
excellent  imitator,  but  without  any  powers  of  deception. 

But  even  if  the  ventriloquist  has  the  power  of  speak* 
ing  without  moving  the  muscles  of  his  throat  or  face, 
and  has  the  most  complete  power  of  imitating  sounds 
under  all  possible  modifications,  another  condition  is 
necessary  to  the  success  of  his  performances.  A  line 
drawn  from  the  mouth  of  the  ventriloquist  to  the  ear 
of  any  of  his  auditors,  must  not  be  greatly  inclined  to 
the  line  drawn  from  the  object  from  which  he  wishes  * 
the  sound  to  appear  to  proceed  to  the  ears  of  any  of 
his  auditors.  If  the  ventriloquist,  for  example,  were 
placed  to  the  south  of  his  auditors,  it  would  be  in  vain  ' 
for  him  to  attempt  to  cause  any  sound  to  proceed  from 
an  object  to  the  north  of  the  auditors,  or  even  from  an 
object  east  or  west  of  them.  The  dullest  ear  is  capable 
of  distinguishing  the  direction  from  which  sounds  actu- 
ally proceed  to  a  greater  degree  than  this.  There  is, 
however,  a  certain  angle  within  which  the  ear  cannot 
distinguish  differences  in  the  direction  of  sounds.  Thus 
if  a  sound  issued  exactly  from  the  south  point  of  the 
horison,  and  the  same  sound  from  a  point  of  the  com- 
pass to  the  west  of  south,  an  ordinary  ear  could  not 
determine  which  of  the  two  sounds  came  from  the 
south,  and  which  from  the  west  of  south:  The  ventri- 
loquist must  therefore  take  care  not  to  place  the  object, 
from  which  the  sounds  are  to  appear  to  come,  without 
the  range  of  this  angle. 

4b 
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Science,        The  angle  within  which  we  cannot  judge  of  the  di- 
Ciirfoutics  rection  of  sound  j,  depends  on  the  state  of  the  ear,  and 
varies  with  different  individuals,  and  with  the  condition 
of  the  air,  as  well  as  with  the  nature  of  the  sound 


in. 


7*  On  the  Polarisation  of  Sound. 

Oa  the  po-  We  have  already  seen  in  our  article  on  Optics,  thnt 
lMiMtton  of  wjjCn  |jght  passes  through  crystallized  bodies,  or  is  re- 
flected at  a  particular  angle  from  transparent  surfaces, 
it  receives  a  particular  modification  called  polarisation, 
m  virtue  of  which  it  passes  more  freely  through  tran- 
sparent bodies,  when  presented  to  it  in  one  way  than 
when  presented  to  it  in  another.  Mr.  Wheatstone  of 
London,  has  discovered  an  analogous  phenomenon  with 
respect  to  sound,  which  he  describes  as  follows ; 

"  I  connected  a  tuning  fork  with  one  extremity  of  a 
straight  conducting  rod,  the  other  end  of  which  com- 
municated with  a  sounding  board ;  on  causing  the  tun- 
ing fork  to  sound,  the  vibrations  were  powerfully  trans- 
mitted ;  but  on  gradually  bending  the  rod  the  sound 
progressively  decreased,  and  was  scarcely  perceptible 
when  the  angle  was  a  right  one.  As  the  angle  was 
made  more  acute,  the  phenomena  were  produced  in  an 
inverted  order;  the  intensity  gradually  increased  as  it 
•had  before  diminished,  and  when  the  two  parts  were 
nearly  parallel,  it  became  as  powerful  as  it  was  when 
the  rod  was  straight  By  multiplying  the  right  angles 
on  a  rod,  the  transmission  of  the  vibration  may  be  com- 
pletely stopped. 

In  these  experiments,  the  axes  of  the  oscillations  of 
the  tuning  fork  should  be  perpendicular  to  the  plane 
x>f  the  moveable  angles  ;  for  if  they  be  parallel  the  vi- 
brations will  still  be  transmitted.  In  order  to  prove 
this,  Mr.  Wheatstone  placed  a  tuning  fork  perpendi- 
cularly on  the  side  of  a  rectilineal  rod.  The  vibrations 
were  therefore  communicated  at  right  angles :  When  the 
axis  of  the  oscillations  of  the  forks  coincided  with  the 
rod,  the  intensity  of  the  vibrations  was  a  maximum. 

In  proportion  as  the  axis  deviated  from  parallelism 
the  intensity  diminished,  and  when  it  became  perpen- 
dicular the  intensity  was  a  minimum.  The  phenome- 
na of  polarisation  may  be  observed  in  many  corded  in- 
strument*. The  cords  of  a  harp  are  at  ta died  to  a  con- 
ductor, which  has  the  same  direction  as  the  sounding 
board.  If  any  cord  be  altered  from  its  quiescent  posi- 
tion, so  that  its  axis  of  oscillation  shall  be  parallel  with 
a  bridge  or  conductor,  its  tone  will  be  full ;  but  if  the 
oscillations  be  excited,  so  that  their  axis  be  at  right  an- 
gles to  the  conductor,  the  tone  will  be  feeble.  See  the 
Annals  of  Philosophy,  No.  xxxii.  p.  37. 

8.  Af.  Ventaus  Gigantic  Meteorological  Eolian  Harp. 

M.  Vcn-  Captain  Haas  of  Basle,  has  designated  by  these  names 
tau's  gigan-  an  apparatus  which  emits  of  itself  a  variety  of  sounds 
tic  meteor,  during  a  change  of  weather.  Since  the  year  1787,  he 
logical       j^j  8tretche(]  above  his  garden  fifteen  iron  wires,  320 

Jiara.E°  *eet  l°n£'  an<*  at  **18  distance  of  about  two  inches  from 
one  another ;  the  largest  were  two  lines  in  diameter, 
the  smallest  one  line,  and  those  of  intermediate  size  one 
and  a  half  line.  They  were  situated  towards  the  south, 
and  inclined  20°  or  30°  to  the  horizon,  being  stretch- 
ed by  means  of  rollers  properly  arranged  for  the  pur- 
pose. Whenever  the  weather  changes,  these  wires 
sound  with  such  loudness,  that  it  was  impossible  to  go 
on  with  a  concert  in  the  house.  The  sounds  some- 
times resembled  the  hissing  noise  of  water  in  rapid  ebul- 
lition, sometimes  that  of  a  harmonicon,  and  sometimes 
that  of  a  distant  chime  or  an  organ. 
The  inventor  of  this  curious  apparatus  is  M.  Ventauf 


provost  at  Burkli,  not  far  from  Basle.    Re  sometime*  H 
shot  at  a  mark  from  his  window  ;  and  in  order  that  he  c* 
might  not  go  to  the  mark  after  each  shot,  he  attached     ' 
to  it  a  long  wire  to  draw  it  to  him  at  pleasure.    He  re*  ^ 
marked  more  than  once,  that  the  wire  sounded  exact- 
ly an  octave;  and  he  found  that  every  iron  wire, 
stretched  in  a  direction  parallel  to  the  south,  emitted 
this  tone  at  every  change  of  weather. 

A  brass  wire  did  not  produce  any  soond,  nor  did  an 
iron  wire,  when  it  is  stretched  from  east  to  west 

M.  Dobereiner  of  Jena,  conceives  that  the  phenomr- 
lion  now  described  is  an  effect  of  an  electro-magnetic 
action ;  and  he  proposes  to  try  if  the  brass  wire  would 
not  sound  when  it  communicates  at  its  extremity  with 
an  energetic  electrometer.  See  Dr.  Brewster's  Josr- 
nu I  rf  Science,  vol.  iii. 

9*  Description  of  the  Harmonica* 

The  name  harmonica  has  been  given  to  a  cofnbmi»  ta 
tion  of  musical  glasses,  having  their  sixes  so  adjusted  to  ** 
one  another,  as  to  give  the  different  octaves  of  the  sounds M 
which  are  commonly  employed  in  music.  When  the 
glasses,  however,  have  different  thicknesses, though  their 
size  and  their  mode  of  vibrating  be  the  same,  they  gin 
sounds  proportional  to  their  thicknesses.  It  is  necestirr 
therefore  to  choose  glasses  whose  thickness  is  eqoal 
throughout  the  w  hole  of  their  surface.  Glasses  mast  also 
be  chosen  which  have  a  clear  and  agreeable  sound,  tod 
which  can  be  easily  put  into  vibration.  Thin  glasses  with 
a  high  stalk  have  been  commonly  employed,  or  cspi  rf 
glass  or  porcelain.  When  glasses  with  stalks  are  uied, 
they  must  be  placed  vertically  beside  one  another,  tnd 
in  the  order  of  the  notes  of  the  different  octaves.  They 
are  then  tuned  by  pouring  more  or  leas  water  into  than, 
which  depresses  the  sound  more  and  more.  When  the 
glass  vibrates,  the  water  is  also  thrown  into  a  state  of 
vibration,  as  may  be  seen  by  the  ripples  which  tie 
formed  on  its  surface.  Other  fluids  may  be  employed, 
but  the  quantity  poured  in  will  vary  with  their  sped- 
fie  gravity.  If  mercury  is  put  into  a  very  large  ves* 
sel,  the  edge  of  which  is  rubbed  by  the  bow  of  a  fid- 
dle, the  ripples  on  the  surface  of  the  mercury  sre  ietj 
large,  and  are  kept  up  for  a  much  longer  time.  Jnpta 
of  using  a  bar,  it  is  customary  to  apply  the  wetted  fin- 
ger. In  this  way  the  sound  produced  is  the  time  \ 
as  that  which  produces  the  figure  shown  in  Pljte  P(J 
CCCCLXXXIII.  Fig.  10.  rf 

In  the  harmonica  thus  constructed,  there  is  neces-  \\ 
sarily  a  perceptible  interval  between  the  production  d  Pi 
the  different  sounds.  In  order  to  remedy  this  dind-  >** 
vantage,  the  cylindrical  or  rotatory  harmonics  hn 
been  constructed.  It  consists  of  seven  glass  cupi  rf  * 
proper  size,  having  a  horizontal  axis  passing  throogli 
their  centre,  and  to  which  is  given  an  uniform  and  coo* 
tinuous  rotatory  motion.  A  belt  or  board  of  leather 
kept  constantly  wet,  is  extended  over  all  the  glasses  in 
the  direction  of  their  length,  its  two  extremities  being 
firmly  fixed,  in  order  that  the  rotatory  motion  of  the 
glasses  may  not  drag  the  leather  along  with  them-  b 
order  to  bring  out  a  note  from  any  particular  gltst,ve 
have  only  to  press  the  leather  upon  the  glass,  and  the 
intensity  of  the  sound  may  be  made  to  vary  with  the 
degree  of  pressure  applied.  Still,  however,  a  percepti- 
ble interval  of  time  elapses  before  the  motion  of  vibnv 
tion  is  communicated  to  each  glass ;  so  that  this  instrfl- 
ment  is  only  suited  to  perform  pieces  of  mwk>  th* 
movement  of  which  is  very  slow. 

M.  Grenil  has  made  great  improvements  on  the  har- 
monica.   Having  procured  cups  of  glass  of  the  «•* 
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,  kind,  and  of  dimensions  suited  to  the  musical  scale  sliding  these  discs  along  the  rod,  the  intonation  of    Science, 

*  which  he  wishes  to  embrace,  he  perforates  them  all  at  the  rod  varies  with  the  position,  and  the  sound  be-  Curiosities 
r  their  summit  or  bottom,  at  the  place  where  they  are  comes  more  grave  in  proportion  as  these  discs  increase  .  _-'°'w. 

*  to  be  fixed  on  the  cylinder.    He  then  takes  spherical  in  magnitude.    This  double  effect  enabled  him  to  ob- 
it, moulds,  and  grinds  down  the  glasses  upon  a  turning  tain  very  grave  sounds  with  very  stiff  rods,  and  to 

lathe  both  on  the  inside  and  on  the  outside,  till  they  regulate  the  tuning  of  the  instrument  with  the  greater 

are  exactly  of  the  same  thickness.    He  next  grinds  facility. 

them  gradually  down  on  their  rim  perpendicular  to 

their  axis,  until  when  placed  on  the  cylinder  they  give  aerostation. 

oat  the  exact  sound  which  is  wanted,  which  is  done       In  our  article  on  Aeronautics  Vol.  I.  we  have  Aerostatic*. 

by  comparing  the  sounds  with  those  of  a  well- tuned  given  a  very  full  account  of  the  history  of  aerial  navi- 

organ.    The  same  process  is  applied  to  every  one  of  gation,.  and  of  the  method  of  constructing,  filling,  and 

the  glasses ;  so  that  an  instrument  fitted  up  in  this  way  using  balloons,  as  well  as  the  different  pieces  of  appa- 

u  in  every  respect  preferable  to  those  made  in  the  ordi-  ratus  connected  with  them.     Sinoe  that  article  was 

nary  manner.  •  printed,  no  essential  improvements  have  been  made 

M.  Biot,  from  whom  we  have  taken  the  preceding  upon  balloons,  although  numerous  aerial  voyages  have 
description  of  the  harmonicon,  remarks  that  persons  of  been  performed  in  this  country  by  the  two  Mr.  Sad- 
a  nervous  temperament  are  deeply  affected  with  the  dlers,  Mr.  Graham,  and  Mr.  Green;  of  whom  Mr.  Sad- 
tones  of  this  instrument  dler,  jun.  and  Mr.  Graham  have  fallen  victims  to  their 

intrepidity. 
10.  Description  of  the  Melodion.  Before  the  general  introduction  of  gas  illumination, 

1     This  musical  instrument  was  invented  about  twelve  it  was  both  an  expensive  and  a  troublesome  operation 

years  ago  by  M.  Diets,  a  German,  and  he  has  given  to  fill  balloons,  even  when  they  were  of  small  size 

it  the  name  of  melodion  from  the  sweetness  andhar-  and  intended  only  for  amusing  experiments.     Now, 

mony  by  which  it  is  characterized.     We  had  the  good  however,  that  in  almost  every  town  coal  gas  is  manu- 

fortune  to  hear  the  instrument  in  actual  use  at  Geneva  factured,  the  filling  of  balloons  either  for  aeronautical 

in  1814,  a  short  time  after  its  invention,  and  we  are  ascents,  or  for  the  purposes  of  amusement,  has  become 

surprised  that  it  has  not  come  into  more  general  use.  very  easy.     The  gas  obtained  from  coal  is  sufficiently 

This  instrument  was  so  complete  that  it  imitated  a  light  to  make  a  balloon,  filled  with  it,   rise  with  a 

whole  band  of  music,  and  its  tone  had  a  sweetness  and  considerable  ascensive  power.    The  specific  gravity  of 

a  force  which  we  have  never  heard  equalled.     The  coal  gas  varies  from  one- third  to  two.  thirds  of  that  of 

only  printed  notice  that  we  have  seen  of  it  is  that  given  atmospheric  air;  but  the  gas  obtained  from  oil  varies 

by  Biot,  which  we  shall  follow.    The  melodion  em-  from  two-thirds  to  nearly  the  same  specific  gravity  as 

braces  five  octaves,  the  different  notes  of  which  are  atmospheric  air,  so  that  it  is  entirely  unfit  for  aerostatic 

produced  by  the  vibrations  of  metallic  rods*  of  the  purposes. 

same  material,  but  of  unequal  lengths,  fixed  at  one  end  •    One  of  the  simplest  and  most  beautiful  experiments 

and  free  at  the  other.   The  vibratoiy  motion  was  com-  in  aerostation  is  to  take  a  turkey's  maw  or  stomach, 

raunicated  to  them  by  a  metallic  cylinder  or  wheel,  properly  prepared^  and  to  fill  it  either  with  pure  hy- 

which  the  performer  turned  by  means  of  a  pedal.  The  drogen  gas,  or  the  carbureted  hydrogen  produced  from 

surface  of  the  cylinder,  however,  is  not  applied  direct-  coal.    Kit  is  allowed  to  escape  in  the  open  air  it  will 

ly  against  the  rods.     Each  of  the  rods  carries  at  its  ascend  rapidly  in  the  atmosphere ;  but  the  best  method 

free  extremity  and  at  right  angles  to  its  direction,  a  of  showing  the  experiment  is  to  let  it  off  in  a  high 

narrow  and  thin  plate  of  copper  screwed  to  it,  and  staircase,  and  observe  it  ascend  to  the  cupola,  where  it 

having  its  surface  covered  with  a  small  piece  of  felt  will  remain  near  the  highest  point  till  the  escape  of 

impregnated  with  colophane.     This  small  band  being  the  gas  allows  it  to  descend. 

placed  near  the  circumference  of  the  revolving  cylin-        Small  balloons,  either  for  rising  with  rarefied  air,  or  Small  baU 

der  is  made  to  descend  by  touching  the  key  which  with  hydrogen  gas,  may  be  made  by  pasting  together  loom, 

belongs  to  it  till  it  comes  into  contact  with  the  revolv-  gores  of  lawn  paper  cut  out  as  shown  in  Fig.  5.  cf 

ing  cylinder  and  gives  out  its  sound.    The  sound  con-  Plate  III.  of  Aeronautics.     If  they  are  intended  for 

tinues  as  long  as  the  plate  of  copper  is  pressed  against  rarefied  air,  their  lower  ends  must  be  pasted  round  a 

the  cylinder,,  and  it  may  be  increased  or  softened  by  slender  hoop,  from  which  proceed  several  wires  ter- 

increasing  or  diminishing  the  motion  of  rotation  of  the  minating  in  a  kind  of  basket  sufficiently  strong  to  sup* 

cylinder.     The  moment  the  finger  is  taken  from  the  port  a  sponge  dipped  in  strong  spirits  of  wine,     When 

key  the  plate  of  copper  quits  the  cylinder  and  rests  upon  the  spirits  are  set  on  fire  their  combustion  will  produce' 

a  soil  body  which  instantly  makes  its  vibrations  cease,  a  much  greater  degree  of  heat  than  any  ordinary  flame, 

As  the  sounds  of  metallic  rods  are  directly  propor-  and  by  thus  rarefying  the  air  within  the  balloon  will 

tional  to  their  thicknesses  and  reciprocally  to  their  enable  it  to  rise  with  great  rapidity  and  to  a  very  con* 

lengths,  the  rods  must  be  lengthened  and  diminished  siderable  height. 

m  diameter  in  order  to  produce  grave  sounds.    In  this        If  the  balloon  is  to  be  filled  with  hydrogen  gas,  the 

case  it  is  difficult  to  elicit  their  fundamental  sound,  paper  should  be  well  varnished ;  the  lower  end  of  the  - 

and  when  the  flexibility  of  the  rods  is  great  the  vi«  gores  should  terminate  by  being  pasted  •  round  a  small 

orations  are  uncertain.     M.  Dietz  has  in  a  very  in-  tube  sufficient  for  admitting  the  gas,  and  capable  of ' 

genious  manner  remedied  these  disadvantages.     He  being  completely  closed  after  the  gas  is  introduced, 

loads  the  metallic  rods  with  small  metallic  discs  per-  When  the  balloon  is  filled  it  will  then  rise  with  facility 

forated  in  the  direction  of  their  diameter,  jo  that  they  in  the  atmosphere, 
can  be  kept  by  friction  on  any  part  of  the  rod.    By        The  new  varnish  invented  by  Charles  Mackintosh, . 

« 

*  We  understood  that  the  melodion  which  we  *aw  at  Genera  consisted  of  a  number  otetcel  tubes  of  different  lengths  and  boras* . 
f  These  tie  tab?  purchased  in  Ix>t*don  for  about  four  or  five  shilling*  each. 
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Esq.  Glasgow,-«ntl  made  by  the  dissolution  of  caout- 
chouc, or  the  naptha  obtained  from  coal  tar,  is  peculiar- 
ly fitted  for  rendering  balloons  strong  and  air  tight, 

ARITHMETIC. 

As  we  do  not  mean  to  occupy  our  pages  with  the 
numerous  arithmetical  tricks  which  are  now  to  be 
found  in  every  popular  work,  we  propose  to  confine 
our  attention  to  the  subject  of  magic  squares  and  cir- 
cles. The  following  treatise  on  this  subject  prepared 
for  this  work  by  an  able  correspondent,  contains  many 
new  original  views  and  constructions  which  cannot  but 
prove  interesting  to  the  curious  reader. 

1.  Magic  Squares, 

Magic  squares  are  of  two  kinds ;  the  roots  of  the  one 
being  even  numbers,  of  the  other  odd  numbers. 

The  rules  for  their  construction  are  peculiar  to  each 
Jkind,  and  we  shall  begin  with  giving  those  for  odd 
numbers. 

Magic  Squares  of  odd  numbers. 

The  lowest  square  of  this  kind  has  S  for  its  root, 
but  as  it  is  incapable  of  any  variation  in  its  arrange- 
ment, we  shall  elucidate  the  rules  we  give  chiefly  from 
the  square  of  5. 

Having  divided  the  square  A,  B,  C,  D,  into  25  cells, 
ixcLxxxiv.-fiM  tnem  UP  w*tn  tne  numbers  1  to  25  in  their  natural 


Mafjic 
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ed  in  the  same  way  except  the  middle 
column,  which  contains  the  same  num- 
ber 13. 


In  this  way,  no  less  than  576  differ- 
ent  arrangements  may  be  given  to  the 
square  of  5.  The  square  of  7  may  be 
varied  518,400  different  ways,  and  that 
of  9  upwards  of  twenty  millions  of 
ways. 


Fig.  1.  and  2.  show  the  vertical  co- 
lumns altered,  and  the  magical  sqnare 
derived  from  it.  Fig.  3.  and  4.  show 
the  horizontal  columns  altered,  with 
its  magical  square. 
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order,  as  in  Plate  CCCCLXXX1V,  Fig,  4. 

In  this  square  inscribe  another  square,  £,  F,  G,  H, 
and  divide  it  likewise  into  25  cells ;  IS  of  which  will 
now  appear  filled  with  numbers.  The  remaining  12, 
which  are  crossed  by  the  subdivisions  of  the  exterior 
square,  being  empty.  To  fill  them  up  proceed  as  fol- 
lows: 

Transfer  the  numbers  in  the  upper  triangle  £,  A, 
F,  viz.  1,  6,  2,  to  the  three  empty  cells  immediately 
below  the  centre  (13),  and  in  the  same  order.  Trans- 
fer the  numbers  24,  20,  25,  in  the  lower  triangle  G, 
1),  H,  to  the  empty  cells  above  the  centre ;  the  num- 
bers 21,  16,  22,  in  the  triangle  C,  £,  G,  on  the  left  to 
the  empty  cells  on  the  right  of  the  centre,  and  the 
numbers  4,  10,  5,  in  the  triangle  F,  H,  B,  on  the 
right  to  the  empty  cells  on  the  left  of  the  centre. 

The  figures  in  the  interior  square  being  now  made 
permanent  with  ink,  and  the  pencil  marks  rubbed  out, 
the  magic  square  £,  F,  G,  H,  will  remain.  The 
amount  of  each  column,  horizontal  or  vertical,  and  also 
of  each  of  the  diagonals,  being  all  the  same  or  65. 
,  This  is  a  very  simple  and  easy  method  of  making  a 
magic  square  of  odd  numbers,  and  is  applicable  to 
every  one  of  the  kind,  whatever  may  be  its  dimensions. 
It  is  said  to  be  the  invention  of  M.  Bachet,  and  some 
of  the  rules  commonly  given  to  make  these  squares  are 
evidently  derived  from  it.  It  would  appear  that  it  was 
thought  incapable  of  being  varied  in  the  arrangement ; 
as  no  mention  is  made  of  this  property  in  any  treatise 
on  the  subject  we  have  seen,  we  shall  therefore  show 
how  this  can  be  done  with  little  trouble. 

Fig.  1.  natural 


The  natural  arrangement  of  the  num- 
bers in  the  exterior  square  A,  B,  C,  D, 
may  be  Varied  in  two  ways  j  1st,  In  the 
vertical  Columns,  any  one  of  which  may 
be  shifted  from  its  situation  except  the 
middle  column,  which  contains  the 
central  number  IS;  2d,  In  the  hori- 
zontal columns,  which  may  be  shift- 
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Fig.  5.  and  6.  show  them  both  al- 
tered, and  the  magical  square  resulting 
from  it.  It  is  remarkable  that  all  these 
variations  can  be  made  without  shifting 
the  central  number  of  the  square. 
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Fig.  5.  natural. 


Fig.  6.  magical. 
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If  a  still  greater  variety  is  wanted,  the  following toj 
ingenious  method,  invented  by  Poignard,  and  impror- 
ed  by  Dc  la  Hire,  will,  we  have  no  doubt,  give  ample 
satisfaction. 

Poignard?*  Method. 

Example  in  the  Square  of  5. 

In  the  square  A;  B,  C,  D,  Fig.  1.  divided  into  25  Jj 
cells,  place  in  the  first  horizontal  column  at  top,  the 
five  first  numbers  of  the  natural  progression  in  107 
order  at  pleasure,  which  we  shall  here  suppose  to  be 
1,  3,  5,  2,  4-.  Then  make  choice  of  a  number  which 
is  prime  to  the  root  5,  and  which,  when  diminished  bj 
unity,  does  not  measure  it.  Let  this  number  be  5, 
and  for  that  reason  begin  with  the  third 
figure  of  the  series,  and  count  from  it 
to  fill  up  the  second  horizontal  column 
5,  2,  4,  1,  3.  Then  begin  again  with 
the  next  third  figure,  including  the  5, 
that  is  to  say  by  4,  which  will  give  for 
the  third  column  4,  1,  3,  5,  2.  By  fol- 
lowing the  same  process,  we  shall,  have 
the  series  of  numbers  3,  5,  2,  4,  1,  to 
fill  up  the  fourth  column,  and  2, 4, 1, 
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of  the  diagonal* ;  but  in  that  case  it 
must  be  arranged  in  such  b  maimer, 
that  the  number  repeated  in  that  diag- 
onal, shall  be  the  middle  one  of  the 
progression ;  for  example  5,  if  the  root 
of  the  square  by  9 ;  8,  if  it  be  15 : 
and  as  the  square  formed  by  the  mol- 
tiplea  will  be  liable  to  the  same  acci- 
dent, care  must  be  taken  in  fitting  them 
up,  that  the  opposite  diagonal  shall 
contain  the  mean  multiple  between 
0  and  the  greatest;  for  example  36, 
if  the  root  be  9,    105,  if  it  be  15, 
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.  3, 5,  to  fill  up  the  fifth  and  last  column. 
>  This  square  will  be  one  of  the  com- 
ponent pnrti  of  the  required   square, 
'  and  will  be  magic,  f»r  the  sum  of  each 

column,  whether  horizontal,  vertical  or 

diagonal,  it  the  same,  as  the  five  figures 

of  the  progression  are  contained  in  each 

without  the  same  figure  being  repeat- 
ed. 
Now  in  another  square  of  25  cells. 

Fig.  2.  inscribe  in  the  first  colume,  the  - 

root  5  and  its  multiples,  beginning  with 

acjpher,  vis.  0,  5,  10,  15,  30,  end  in 

aay  order  at  pleasure,  such  for  example, 

J,  0,  15,  10,  20.    Then   fill  up  the 

square  according  ts  the  seme  principles 

u  before,  taking  care  not  to  assume 

the  same  number  in  the  series  always 

to  begin  with.     Thus  for  example,  as 

in  the  former  square,  the  third  figure  in  tl  _„,,...,    „„  „ „._._„._  .., 

taken,  in  the  present  m  the  fourth  must  be  assumed,     0f  ^  ^^  g^  rf  tne  annexed  ones,  Ffefl- 

sod  thus  we  shall  have  a  square  of  multiples  as  seen     ■      ■ 

in  Fig.  j.    This  ia  the  second  component  of  the  re- 


ed, The  same   thing  may  be  done 
in  in    squares  which  have  a  prime 
number  for  their  root.     By  way  of  ex- 
ample, we  shall  form  a  magic  square 


the  first  of  which,  Fig.  7.  the  r 
ber  3  is  repeated  in  the  diagonal  ac- 
quired magic  square,  and  is  itself  magic,  atDce  the     Beendirur  from  right  to  left,  and  in  the 
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nun  of  each  column  ia  always  the  seme. 

Now  to  obtain  the  magic  square  required,  nothing 
more  is  necessary  but  to  inscribe  in  a  third  square  of 
2i  cells,  Fig.  3.  the  sum  of  the  numbers  found  in  the 
corresponding  cells  of  the  preceding  two.  For  ex- 
ample 5  and  1,  or  6,  on  the  first  of  the  left  at  the  top 
of  the  required  square,  0  and  3,  or  S  in  the  second, 
and  w  on.  By  these  means  we  shall  have  the  square 
Fig.  3.  which  will  necessarily  be  magic. 


By  this  method  any  of  the  num- 
bers may  be  made  to  fall  on  any  of 
the  cells  at  pleasure;  for  example,  1 
an  the  central  cell.  We  have  only  to 
fill  np  the  middle  band  with  the  aeries 
of  numbers  in  such  a  manner  that 
1  may  be  in  the  centre,  as  seen  in 
Fig.  4.  and  then  to  fill  up  the  rest  of 
the  square,  according  to  the  above  prin- 
ciples, beginning  at  the  highest  column 
when  the  lowest  has  been  filled  up. 
To  form  the  second  square,  place  a 
cypher  in  the  centre  as  seen  in  Fig.  5. 
and  fill  up  the  remaining  cells  in  the 
same  manner  as  before,  taking  care 
ss  in  the  former,  not  to  assume  the 
same  quantities  for  beginning  the  co- 
lumns. 

In  the  last  place,  form  a  third  square, 
bj  adding  together  the  numbers  m  the 
similar  cells,  and  yon  will  have  the 
annexed  square  Fig.  6.  where  1  will  ne- 
cessarily occupy  the  centre. 

Remark*. 

1st,  We  must  here  observe,  that 
when  the  number  of  the  root  is  not 
prime,  that  is,  if  it  be  O,  15,  21,  &c.  it 
is  impossible  to  avoid  ■  repetition  of 
some  of  the  numbers,  at  least  in  one 


second,  Fig.  8.  10  is  repeated  i 
diagonal  from  left  to  right.  This,  how- 
ever, does  not  prevent  the  third  square, 
Fig.  g.  formed  by  their  addition  from 
being  magic 

Magic  Square*  of  Odd  Number*  with  Border*. 

There  is  an  additional  property  which  it  has  been  Magic 
found  can  be  given  to  these  squares,  vis,  that  whatever  square  of 
may  be  the  dimensions,  any  one  or  two  or  more  of  the  J™  ""■?- 
exterior  rows  may  be  removed  all  round  the  square,  CJjI™ 
and  the  remaining  square  still  continue  magic.     They 
are  constructed  by  the  following  rules: 

Preliminary  Remark*  on  the  Natural  Square. 

1.  In  the  middle  there  is  a  cell,  which  we  shall  call  Prelimin. 
the  centre.  »rr  remarks 

2.  One  half  of  all  the  other  numbers  in  the  square  °n  ^ 
are  less,  and  the  other  half  greater  than  the  centre.  The  ™  ^ 
former  we  shall  call  Minor*,  the  latter  Major*. 

The  cell  in  the  centre  is  now  to  have  a  strong  line 
drawn  round  it,  the  cells  next  to  this  are  likewise  to 
be  bounded  by  a  strong  line,  and  so  on  with  each  sur- 
rounding row  to  the  extremity  of  the  square.  These 
lines  will  appear  as  so  many  eccentric  squares,  and  the 
spaces  bounded  by  them  containing  the  numbers  we 
shall  call  belli. 

S.  The  belt  next  the  centre  we  shall  call  the  1st  belt, 
and  continue  numbering  them  outwards  2d,  3d,  4th 
belt,&e. 

4.  Those  belts  having  the  odd  numbers  we  shall  call 
the  odd  bell*,  those  having  the  even  numbers  we  shall 
call  the  even  belt*. 

5.  Supposing  now  that  the  square  is  divided  diagon- 
ally into  four  parts,  we  shall  distinguish  them  by  the 
names  of  the  upper,  the  lower,  the  left,  and  the  right 
quarter*;  and  we  may  here  observe,  that  the  minors 
occupy  all  the  upper  quarters,  the  left  quarter  from  the 
top  to  the  cells  opposite  the  centre  inclusive,  and  the 
right  quarter  from  the  top  to  the  cells  opposite  the  cen- 
tre exclusive. 
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Rule*  for 
transferring 
the  minori 
from  the 
natural  to 
the  magic 
circle. 


6.  Mark  all  the  corner  cell*  on  the  left  of  the  upper  7    a 
quarter 3 

The  corner  cells  on  the  right  of  do. 

The  middle  cells  of  the  upper  quarter 

The  cells  on  the  left  quarter  opposite  the  centre 

In  the  even  belts  alone, 

Mark  a  cell  in  each,  in  the  upper  7  on  the  left 
quarter,  next  the  corner  cells,  )  on  the  right 

Mark  the  cells  in  the  left  quarter  immediately  under  at  n 

And  the  cells  on  the  right  quarter  immediately  7     » 
above  those  which  are  opposite  the  centre,  j 

Rules  for  transferring  the  Minors  from  the  Natural  to 

the  Magic  Square. 

7.  General  rules.  These  numbers,  when  carried  from 
any  belt  in  the  natural  square,  must  be  placed  in  a  si- 
milar belt  in  the  magic  square. 

8.  They  must  never  be  placed  opposite,  either  dia« 
gonally,  or  facing  each  other. 

9.  Particular  rules.    For  the  odd  belts. 

In  the  left  corner  cells  of  the  upper  quarter,  place      c 
In  the  right  corner  cells  of  do.  place        .        .  m 

In  any  cells  out  of  the  corners  in  the  lower  quarter  place  a 
In  any  cells  out  of  do.  in  the  left  quarter         .  h 


ate  belt*.  Thus,  suppose  there  are  four  unlettered  in 
any  belt,  the  numbers  in  which  are  2,  S,  5,  and  6, 
place  No.  2  and  6  in  the  upper,  and  3  and  5  in  the 
lower  quarter  and  similar  belt  of  the  magic  square 
Or  the  extremes  may  be  carried  to  the  Tower,  and 
the  means  to  the  upper  quarter,  no  matter  which. 

12.  In  the  right  and  left  quarters,  the  cells  unmirk- 
ed  in  each  belt  are  always  in  pairs,  as  2,  4, 6, 8,  &c. 
Carry  the  numbers  in  one  half,  say  the  upper  half  of 
those  on  the  left  quarter  to  the  left  quarter  or  the  nigk 
square,  and  the  lower  half  to  the  right  quarter.  Do 
the  same  with  those  which  are  unlettered  on  the  right 
quarter,  but  in  the  reverse  order ;  so  that  the  amount 
of  the  numbers  so  transferred  shall  be  the  same  in  etch 
of  these  quarters. 

13.  The  minors  being  all  transposed,  will  etch  of 
them,  if  properly  placed,  have  a  corresponding  empty 
cell  in  its  own  belt,  either  diagonally  opposite,  if  kk 
in  a  corner,  or  facing  it,  if  in  any  cell  between  the  di- 
agonals. 

14.  These  empty  cells  are  now  to  be  filled  with  the 
majors,  which  is  done  without  any  reference  to  the  na- 
tural square.  Each  minor  must  have  its  proper  major, 
which  is  that  number  which  the  minor  wants  of  the 
amount  of  the  first  and  last  number  of  the  progression. 
Thus,  if  the  series  runs  from  1  to  25,  the  amount  of 
these  is  26  ;  and  if  the  minor  in  question  be  7,  it*  ma- 
jor of  course  must  be  19,  &c.  Inserting  the  majors, 
therefore,  diagonally  opposite  those  numbers  which 
are  in  the  corner  cells,  and  facing  those  which  are 
situated  between  the  diagonals,  each  in  the  same 
belt  with  its  minor,  the  magic  square  will  be  com- 
pleted. 


Example  in  the  Square  of  II. 


10.  For  the  even  belts. 
In  the  left  corner  cells  of  the  upper  quarter,  place      a 
In  the  right  corner  cells  of  do.  m 

In  any  cells  on  the  left  quarter  between  the  diago-  7     , 

nals,  place        ....        4        .         ) 
In  any  cells  on  the  right  quarter  do.  and  notl  »      * 

facing  b,  place  ....        J  a  ana  n 


In  any  cells  in  the  lower  quarter,  between  the  dia- 
gonals place  *,  c,  and  r.  The  minors,  which  are  let- 
tered, being  thus  inserted  in  the  magic  square,  the  re- 
mainder must  be  transferred  by  the  following  general 

rules: 

11.  In  the  upper  quarter,  the  cells  remaining  un- 
marked, are  either  in  number  4  or  its  multiples,  as  8, 
12,  16,  in  each  belt.  Of  the  numbers  in  these  then, 
place  the  extremes  in  the  upper,  and  the  means  in  the 
lower  quarter  of  the  magic  square,  in  their  appropri- 
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Magic  Squares  of  Even  Numbers. 

These  are  generally  subdivided  into  two  kinds,— 

1st,  Oddly  even  squares,  which  are  those  whose  roots 
when  hnlved  produce  odd  numbers,  as  the  squares  of 
6, 10,  14,  18,  &c. 

2d,  Evenly  even  squares,  are  the  squares  of  4  and  its 
multiples,  as  8,  12,  10,  &c. 

The  first  kind,  though  possessing  fewer  properties, 
is  more  difficult  of  construction  than  the  second.  We 
have  seen  no  method  superior  to  the  following  one, 
which  embraces  both  kinds,  and  at  the  same  time  the  ad- 
ditional property  of  being  bordered,  so  that  the  exterior 
surrounding  row  or  rows  may  be  removed,  and  the 
square  remaining  still  continue  magic. 

This  method  is  similar  to  the  one  immediately  pre- 
ceding for  squares  of  odd  numbers,  and  the  description 
and  rules  there  given  will  enable  us  to  shorten  what 
follows  for  even  numbers. 

Preparation  of  the  Natural  Square. 

00    1.  The  first  strong  line  is  to  be  drawn  round  the 

**  central  square  of  4,  and  the  circumscribing  lines  are  to 

be  continued  from  that  to  the  extremity  of  the  square. 

The  belts  are  then  to  be  numbered  1,  2,  3,  &c.  and 

named  odd  and  even  belts  as  in  the  odd  squares. 

2.  The  numbers  above  the  middle  horizontal  line 
sre  the  minors,  those  below  it  are  the  majors,  and  the 
square  is  supposed  to  be  divided  into  four  quarters  by 
the  diagonals. 

3.  The  square  of  4  in  the  middle  is  excluded  from 
the  following  directions,  and  is  to  be  filled  up  in  the 
magic  square  after  the  other  numbers  are  inserted,  by 
ft  rule  to  be  given  afterwards. 

4.  In  the  odd  belts, 

Mark  all  the  corner  cells  on  the  left  of  the  upper 
quarter a 


The  corner  cells  on  the  right  of  do.    . 
The  cells  in.  the  upper  quarter   ( on  the  left 
.  next  the  corner,        .        .     j  on  the  right 

The  cells  in  do.  next  c  and  </,    f01*^1^ 

1  on  the  right 

The  cells  in  the  lowest  range  of  ion  the  left 

minor*,        .        .        .  |  on  the  right 

The  cells  on  the  left  immediately  under  a% 

The  cells  on  the  right  immediately  above  s, 

5.  In  the  even  belts, 

Mark  the  corner  cells  in  the  up-  f  on  the  left  / 

per  quarter,  .     \  on  the  right 

The  cells  next/and  g  in  do.       \  on  £e  ** 

The  cells  in  the  lowest  range  of  j  on  the  left 
minors,        ....  j  on  the  right 

Rules  for  transferring  the  Minors  from  the  Natural  to 

the  Magic  Square. 

6.  The  general  rules,  7  and  8  for  odd  squares  are  to 
be  followed  here. 

7-  Particular  rules  for  the  odd  belts. 
In  the  corners  of  the  upper  Ton  the  left  place 

quarter,         .         .         jon  the  right 
In  any  cells  between  o  and  p  place 
In  any  cells  in  the  lower  quarter  between 

the  corners,  and  not  facing  s  or  h,  place 
In  any  cells  on  the  left  quarter  between 

the  diagonals  place 
In  any  cells  on  the  right  quarter,  between 

the  diagonals,  and  not  facing  a  or  r,  place 

8.  For  the  even  belts. 
In  the  corners  of  the  upper  7  on  the  left  place 

quarter  .        .        .         J  on  the  right 
In  any  cells  in  the  lower  quarter,  between 

the  diagonals,  place 
In  any  cells  on  the  left  quarter,  between 

the  diagonals,  place 
In  any  cells  on  the  left  quarter  between 

do.  not  facing  v,  place 

They  will  then  appear  in  the  folio  wtag'order : 
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Rules  for 
transferring 
the  Minors 
from  the 
natural  to 
the  magic 
square. 


The  lettered  numbers  being  now  transferred,  the 
remainder  of  the  minors  must  be  placed,  and  the  ma- 
jors added  exactly  in  the  same  way  as  ordered  for 
the  odd  squares,  in  the  general  rules  11,  12,  id,  and 
14.  ...  ... 

The  square  of  4  in  the  middle  of  the  natural  squarr, 
being  now  made  magic,  by  the  rules  given  in  the  neit 
section,  and  inserted  in  the  middle  of  the  magic  square, 
the  whole  will  be  completed. 
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These  squares  a 
itis  not  necessary 
square  in  a  regular  order,  from  the  first  to  the  last  of 
the  series,  but  we  may  commence  with  any  number. 

Of  Magic  Sguarei  oft,  and  its  Multiples. 
The  lowest  root  from  which  a  magic  square  of  even 
numbers  can  be  constructed;  is  that  of  4.     This  is  rea- 
dily done  as  follows: 

In  the  square  annexed  A,  divided  into 
l&cells,  insert  the  numbers  I  to  16  in  their 
natural  order. 


In  a  similar  square  B,  insert  the  num- 
bers in  the  diagonal  cells  as  they  stand  in 
the  diagonals  of  the  natural  square  A; 
then  beginning  at  the  right  hand  corner  at 
the  bottom,  (wherein  No.  16.  in  A  is,)  in- 
sert the  numbers  I  to  16  regularly  in  the 
reverse  order,  leaving  out  a  number  where 
the  cell  is  already  filled  up.  The  square 
B  will  now  be  magic,  the  amount  ol  the 
vertical,  horizontal,  and  diagonal  columns 
being  each  of  the  tame,  or  34. 


This  method  is  simple,  and  may  be  made 
use  of  to  produce  a  great  variety  of  these 
squares ;  for  the  order  of  the  numbers  in 
the  natural  square  may  be  altered  in  a 


great  many  ways  ;  as  for  instance  in  Fig.  C 
annexed,  which  is  made  magic  in  this 
way,  as  in  Fig.  D. 

Instead  of  beginning  at  the  bottom,  and 
inserting  the  numbers  in  the  reverse  order, 
after  the  diagonal  cells  are  filled  up,  it  will 
be  found  readier  in  these  small  squires  to 
proceed  thus : 

Reverse  the  order  of  numbers  14  and  15  at  the  bot- 
tom of  A,  and  place  them  at  the  top  of  B.  Do  <h( 
same  with  3  and  3  at  the  top  of  A,  and  place  them  at 
the  bottom  of  B.  Reverse  numbers  5  and  9  cm  tb( 
left  of  A,  and  place  them  on  the  right  of  B,  ss  sJw  * 
and  12  on  the  right  of  A,  and  place  them  on  the  lei: 
ofB. 

In  the  same  way  the  squares  of  8, 12,  16,  &&  nay 
be  nude  magic. 

Example  in  the  square  of  8. 

Instead  of  giving  here  the  square  of  8  alone,  we  shall  En** 
give  it  as  it  stands  in  the  interior  of  10,  by  whioh  we :-'_- 
can  illustrate  both  this  method,  and  the  preceding c " 
rules  for  squares  odd  by  even. 

In  a  square  of  100  cells,  insert  (he  numbers  l  to  IW 
in  their  natural  order,  draw  strong  lines  round  the  in- 
terior square  of  8,  and  divide  it  into  four  smaller  squires, 
as  shown  in  Fig.  E.  In  another  square  of  64  cells,  in- 
sert the  diagonals  as  they  are  found  in  each  of  the  null 
squares  in  the  interior  squares  of  E,  as  shown  in  Fig. 
F.  Beginning,  then,  at  the  bottom  of  the  right,  wbers 
89  is  placed,  insert  the  numbers  as  they  itand  in  the  in- 
terior square  of  E,  in  a  reverse  order,  proceeding  up- 
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«,,Ji»tl.!to?<,fth.'«i»ir.,«.dle.vmgoi.t.n««-  e«t.riot»ow  of  oelU™  Fig.  E  I.  now  to  be  lettered,  «H«m 

o„.l,.retb.idli..lr^y.ll.d.^..o&.rrifortb.  end    the    »«mt«.   t™n1.,red    to    Fig.    ft    b,    the  ««— • 

I"      -fi  '  '  role.  dreedy  given   for  .qiMre.  oddly  even.     The  ,     '    ., 

'  -willnow  oew»gie,«ndi.to  be  pieced  imgie  eqoBe  of  10  will  Unit  be  completed,  >■  rhown 


The  square  will  „       __...  n.,  . 

in  the  interior  of  another  equ.re  G  of  100  cell*.    The    below. 
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This  naturally  lead*  us  to  another  property  which  **' 

may  be  given  to  these  squares. 

Magic  Squarei  in  Compartments. 
Example  in  the  square  of  8. 
Take  the  first  8  numbers  and  the  last  8,  and  arrange 
them  in  a  square  of  16  cells;  do  the  same  with  the 
numbers  9  to  16,  and  49  to  56  for  the  second  square  j 
then  17  to  24,  and  41  to  48,  for  the  third  square.  Last- 
ly, 25  to  40  for  the  fourth  square,  aa  seen  in  the  Figures 
annexed. 

Make  each  of  these  magical  by  the  rules  given  for 
Ihe  square  of  4,  then  putting  them  together  in  a  square  We  ha™  now.  8»tn  methods  of  constructing  raspc 
or  64  cells,  they  win  appear  as  below,  and  possess  of  «."«*«.  possessing  all  the  properties  they  were  thought 
course  not  only  the  common  properties  of  these  squares.  "P™1?. °f  containing  previous  to  the  appearance  of  Dr. 
but  also  that  of  being  composed  of  four  similar  magic  «■■»■  ■  «•»»  «  i6-  *hlch  w"  tfft*1*,*1  *** 
suuares.  lieve,  for  the  first  time  in  Ferguson's  rofi/eeoai.  Tractt, 

-1  underthetitleof  the  Magic  Square  of  Squarea." 

The  principal  property  of  this  square  was,  that  the 
amount  of  each  half  diagonal  ascending,  added  to  its 
adjacent  diagonal  descending,  taken  from  any  of  the 
four  aides,  and  likewise  all  the  parallels  to  their  half 
diagonals,  was  the  same  as  that  of  the  vertical  or  hori- 
Eontal  columns. 

This  was  effected  by  an  arrangement  of  the  num- 
bers, by  which  a  property  unknown  or  unnoticed  be- 
fore was  given  to  these  squares,  vis.  the  equality  of  the 
sum  of  each  small  square  or  cluster  .of  four  cells,  taken 

magic  square  of  16  by  Mr.  Dalby,  professor  In  ihe  Royal  Military  College,  given 


Natural  Squares  in  the  Square  of  8. 


martial  one  of  Franklia's  square,  "is,  lbs)  (quality  of  tbc  nam*  of  every  square  of  ftmr  adjacent  cells  through  the  whole  square.  The  fault 
lies  not  in  the  arrangtmtnl,  but  in  the  diitril*iion  of  the  numbers.  It  is  a  curious  drconutanee,  that  the  arrangement  he  has  Blade  use  of  is 
of  that  class  which  it  necessary  for  forming  Franklin's  magic  cbxlss ;  sod  the  profctSOT  *SS  probably  not  aware  of  the  property  aiherent  in 
tbe  square  of  forming  a  magmfctBl  circle  of  this  sort. 
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any  where  throughout  t  ha  whole  square,  tbatsum  being    equal  te  16  and  18  alternately,  the  proper-  t       : 

in  all  case*  double  the  arammt  of  the  6r»t  and  last  .niim-    ty  wanted  will  be  found,  as  in  K  annexed.      i|jj.  ui  ' 
bers  of  the  progression.  I   )   L. 

In  accomplishing  this,  Dr.  Franklin  gave  up  the  pro-        Arranging  the  muws  of  the  square  of     itjfiit;  ' 
petty  which  theie  squares  were  generally  made  to pot-     8,  in   the  above   older,  they  will    stand        I  I  ,- 
seas,  that  of  the  two  entire  diagonals  being  each  the    as  in  the  square  L,  and  adding  the  nu>     nf^. ' 
same  sum  as  the  other  columns.     As  by  a  different  ma-    jors  so  aa  to    make   the  amount  of  each     "3  to  a'Tu 

nagement  this  property  may  be  retained,  we  shall  not    with  its  minor  in  the  horizontal  line,  titer-    -1 _ 

enter  particularly  into  his  method,  but  proceed  directly     nately  64  and  66,  the  square,  will  be  completed  si  tern 

to  show  how  magic  squares  may  be  constructed,  pos-    in  M. 

seising  all  the  properties  of  Dr.  Franklin's  square,  con- 

joined  with  most  of  those  which  were  formerly  known.  -  "  M 

As  we  shall  frequently  have  occasion  to  mention  the 
aquare  of  4,  we  shall  give  to  squares  of  that  size  the 
name  afftllg  squares,  and,  as  was  observed  in  a  preced- 
ing section,  we  shall  call  the  first  half  of  the  numbers 
in  a  natural  square  minors,  and  the  other  half  majors. 

In  the  petty  squire  B,  page  568,  the  mi- 
nors are  disposed  as  annexed.  Adding 
them  vertically,  each  column  amount*  to  9- 
Adding  them  horizontally,  the  amount  is 
5,  13,  IS;  5,  two  similar  numbers  being  the 
sum  of  the  extreme,  and  two  others  the 
sum  of  the  middle  columns.  The  majors, 
it  will  be  seen,  are  so  placed,  that  the  sum 
of  each,  and  its  adjacent  minor,  is  alter- 
nately 16  and  18  in  the  horizontal  cob 

The   position 
of  which  the  magic  square  of  8  is  composed, 
lar.     The    minors  in  the   first  square  an    ' 
as  those  in  B,  mentioned  above.    Tnose  in 
the  other  squares,  although  composed  of 
higher  numbers,  are  arranged  in  the  same 
order.  Thus  the  minors  in  the  third  square 
'are  as  in  H  annexed,  where  it  may  be  ob- 
served, that  the  numbers  as  they  ascend 
from  17  to  24  occupy  cells 
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In  this  square,  it  may  be  observed,  that  each  of  in 
the  petty  squares,    petty  squares  is  possessed  of  the  desired  propcrda; 

^,  is  simi-    but  the  centre  square  is  not,  as  at  the  junction  of  the 

the  same  petty  squares  some  of  the  dnatott  of  4-  sella  contain 
numbers,  whose  amount  is  not  exactly  130,  as  it  oorbt 
to  be.  Thus  the  numbers  in  the  four  cells  in  the  wj- 
tre,  are  59,  46,  25,  and  16,  amounting  to  146.  Hen 
they  exceed  the. proper  aunt,  in  other  places  they  fall 
below  it.  - 

This  defect  cannot  be  remedied,  by  altering  the  ar- 
rangement of  the  minors  in  the  petty  square*.    It  iits 
be  effected,  by  distributing  the  minora  m'etbodksDy 
through  the  whole  square.     Thda  in  aquare  M,  ttw  mi- 
the  petty    nor*  1  to  8  are  placed  in  the  first  square,  9  to  16  in  the 
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This  disposition  of  the    lower  numbers 

squares,  which  may  lie  varied  in  a  great  number  of  second,  end  so  on. 

ways,  we  shall  in  future  distinguish  under  the  general  This  disposition,  it  is  evident,  will  not  do.    Nam- 

appellation  of  the  Arrangement  of  the  Minors.  bers  1  to  8  must  therefore  be  separated,  and  thro"     | 

By  the  arrangement  of  the  minors  in  the  preceding  tnto  different  petty  squares.     The  minor*  in  theulhs     , 

squares,  they  possess  the  property  of  the  sum  of  the  Ji-  petty  squares  must  likewise  be  separated  and  otherra     , 

agonals  being  each  equal  to  the  sum  of  the  vertical  or  ho-  disposed  of.                                                                          I 

rizontal  columns,  but  they  are  deficient  of  that  property  To  distinguish  this  thorough  arrangement  from  the     ' 

posseasedbyDr.Franklin'ssquare.ofthesumsofanyfour  preceding  one,  we  shall  give  it  the  title  of  the  Diun- 

contignoaB  cells  being  the  same  through  button  of' the  Minor*. 


the  square,  and  no  possible  alteration  of 
tbe>  position  of  the  majors  can  give  them 
this  property.  The  arrangement  of  the 
minors  mult  be  altered. 

Oneofthe  numerous  arrangements  suit- 
able for  this  purpose  is  shown  hi  I  annex- 
ed, where  it  n  observed,  that  the  sums  of 
the  hariionti]  columns  are  alternately  5, 
13,  £,  13,  instead  of  5,  1-9,  13,5,  as  in  the 
preceding  squares. 

Adding  now  the  majors,  so  as  to  make  the  sum  of    in  some  one  of  the  varieties  of  arrange 
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each,  with  its  adjoining  -minor  in  the  horizontal  column,    low  the  Tables. 

Distribution  of  the  Minors  Jbr  the  Square  of  It. 


A  considerable  number  of  distribution*  may  bs 
found  suitable  for  these  squares  of  8,  of  IS,  sod  U 
16. 

In  these  Tables,  the  first  horizontal  column  is  di- 
vided into  as  many  parts  as  there  are  petty  square*  in 
that  square  to  which  each  Table  refers. 

Under  each  of  these  divisions  are  two  vertical  co- 
lumns, containing  eight  numbers,  which  am  to  be 
placed  in  each  of  the  petty  square*,  and  sataagwl  in 
light  cells,  m  the  aatne-order  a*  -the  nuiubci  *  I  to  8  ■" 
whicntbi- 


No.  t.  for  BnangmnenM  A  aid  B> 

>|»|  »|  • 

5 

8  1    T  1    el    9 

11   Bj  31  4   M  6j  T<  » 

W10 

11 

1*131)4 

ISjIB 

HJfAJwl  swaton  ts  rrjte 

IS'St 

HBl 

t9wl5l's*l.S3.54|'+34*'«'46  47 

48  37 

MSoUu 

r8Tl,T0W6S6TJW6J64!63'lH 

61  60J5B  £8J5T 

SCIENCE. 

No.  3.  for  at 
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Distribution  of  the  Minonfor  tie  Square  of  16. 
No.  1.  for  AtiMtfcmcnu  A  and  C. 
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Various  Arrangements  for  the  Minors  in  the  Petty  Square 
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The  preceding  varieties  of  arrangement*  for  the  petty 
squares  are  in  three  rows,  each  row  containing  a  diffe- 
rent kind  of  them.  Some  of  the  distributions  will  be 
found  not  suitable  for  the  varieties  in  all  the  three  rows,, 
being  calculated  only  for  those  in  one  or  two  of  these 

The  first  six  varieties  in  each  row  are  to  have  their 
majors  added,  as  shown  in  Nos.  1,  9,  and  17-  The  two 
last  of  each  row  must  have  the  majors  placed,  ns  shown 
inNos.  7,  15,  and  23. 

We  annex  examples  of  magic  squares  constructed 
from  the  preceding  Tables,  and  as  they  possess  all  tho 
properties  of  Dr.  Franklin's  square  of  squares,  joined 
to  most  of  those  which  were  previously  known,  we 
have  given  them  the  name  of  Union  Magic  Squares. 
The  squares  of  8  are  constructed. 
No.  I.  from  distribution  No.  1.  arrangement  No.  10. 

3 2 8 

18 
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Of  12  are  constructed, 
No.1       ....... 


Of  16  is  constructed,  No.  3 


No.  SO- 


Additional 
properties 
of  the 
•quart  of 


Propertiei  ofikete  Squares.     Square  of  16. 
1.  The  amount  of  each  column  vertical  or  hort-  \  g-.g 

nontal,  is  .  .  .  .         .         J 

3.  Each  half  column  vertical  or  horizontal,  is  1038 

3.  Haifa  diagonal  amending,  added  to  half  a  "J 
diagonal  descending,  taken  from  any  of  lneloo3g 
four  sides,  is  the  same  with  nil  the  parallel:  to  f 
these  diagonals, J 

4.  Tbe  amount  of  the  4  corner  numbers  in  the"! 
large  square,  and  also  in  any  squire  of  12,  8,  >    514 
or  4,  taken  throughout  the  square,  is,  J 

5.  The  sum  of  the  numbers,  of  any  square  orl 
cluster  of  4  cells  taken  throughout  tbe  square,  >   514 

(These  arc  all  the  principal  properties  of  Dr.    Frank- 
lin's square.) 

Additional  ProperlUi  of  the  Square  of  16. 

6.  The  amount  of  each  of  the  two  diagonals  is       3056 

7.  The  square  ia  composed  of  16  squares  of  4, 
each  of  which  is  a  complete  magic  square,  the 
amount  of  their  vertical  and  horizontal  co- 
lumns, and  of  each  diagonal,  is       .         . 

8.  The  square  of  8  may  be  taken  9  times,  and  the 
square  12  four  times  in  the  large  square,  each  be- 
ing a  complete  magic  square. 

9.  The  amount  of  the  diagonals  Ma,  a  O,  ascending 
and  descending  on  each  side  of  the  vertical  division 


NB,ii 


1028 


The  same  with  all  their  parallels  to  the  top  of  the 

square. 
Tbe  same  with  the  diagonals  and  their  parallels  on 

each  aide  of  the  other  vertical  division*  OC  and 

PD.  .  ..,:..■ 

The  same  with  all  the  diagonals  and  their  paralleU, 

reckoning  from  any  of  the  other  sides,  making  in 

all  156  equal  sums. 

10.  If  the  square  is  cut  into  four  columns,  through  tbe 
vertical  division*  BN,  CO,  and  DP,  the  parts  ma; 
be  exchanged  at  pleasure,  and  all  the  properties  n> 
ranin  the  same. 

11.  If  it  is  in  like  manner  eut  into  four,  through  the 
horizontal  divisions  FG,  HI,  and  KL,  these  may 
likewise  be  exchanged,  and  tbe  properties  remain 
unaltered.  By  having  the  option  of  these  mutual 
interchanges,  the  square  may  be  arranged  in  5"6 
different  ways,  without  having  occasion  to  alter  s 
single  figure  in  the  petty  squares. 

.  The  squares  of  12  and  of  8  possess  similar  propertiei 
as  far  as  their  dimensions  go.  The  numbers  in  tbe  co- 
lumns of  the  square  of  1 3  amount  to  870.  The  sbim 
of  their  diagonals  on  each  vertical  or  horizontal  divi- 
sion, ascending  and  descending,  amount  to  580.  The 
namber  of  these  equal  sums  with  their  parallels  is  7 *• 
By  cutting  it. through  the  two  vertical  or  horizontal  di- 
visions, it  may  be  arranged  in  S6  different  ways,  with- 
out altering  its  properties. 

The  square  of  8  may  be  arranged  in  four  different  Pn- 
ways  us' in  Plate  CCCCLXXX1V.  "<- 

3.  Magic  Circlet. 

The  only  magic  circle-that  has  hitherto  appeared  ii  )k-. 
that  of  Or.  Franklin,  which  was  published  fifty  yean  (--■ 
ago  by  Mr.  Ferguson  in  his  Tables  and  Tract*. 

The  arrangement  of  the  minors  in  the  petty  squares, 
is  totally  different  from  any  of  those  given  in  the  pre- 
ceding pages,  we  therefore  subjoin  a  few  varieties  ol  it. 

This  circle  contains  64  num- 
bers, proceeding  regularly  from  ,' 
12  to  75,  and,  as  may  readily  be 
supposed,  is  constructed  from  a  1 
magic  square  of  8,  a  copy  of  which 
is  annexed,  the  numbers  being 
placed  in  the  same  order  as  they 
are  found  in  the  circle.  The  sum 
of  the  first  and  last  number  is  87. 
Four  times  this  is  348,  which  ia 
the  amount  of  each  column.  This 
added  to  12,  a  number  placed  in 
the  centre  of  the  circle,  makes  360. 
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.    ,  naiors  in  the  same 

way  that  the  others  mint  be  dune.  The  sum  of  the 
two  extremes,  as  also  that  of  the  two  means  in  tile  ho- 
rsontal  column,  is  to  be  made  equal  to  the  sum  of  the 
first  and  last  number  of  the  progression.  Thus,  in  the 
square  of  4  it  will  be  17,  in  the  square  of  8  it  will  be 
65,  in  that  of  12  it  will  be  145,  &c.  when  the  series-be- 
gins with  unity. 

The  preceding  square  of  8  is  constructed  from  four 
varieties  of  the  same  Rind  of  arrangement  as  these,  al- 
though any  one  of  them  would  have  done  quite  as  well 
for  the  magic  circle.  In  the  square,  the  sum  of  each 
vertical  is  equal  to  that  of  each  horizontal  column,  as 
likewise  their  halves,  but  the  diagonals  do  not  agree 
with  them. 


By  making  use  of  two  of  the 
above  varieties,'  and  of  the  distri- 
bution No.  1;  in  page  5"  1,  a  square 
of8  may  be  formed,  having  its 
diagonals  the  same  sum  as  the 
otber  columns, and  which  will  give 
to  the  circle  an  additional  proper- 
ty. Any  two  of  the  varieties 
will  do,  provided  one  of  them  be 
taken  from  the  row  A,  and  the 
other  from  the  row  Bj 


The  annexed  square  is  composed  of  i 


n  the  up- 


per half,  and  the  second  in  the  lower  half  of  the  square; 
The  numbers  commence  at  12,  and  end  at  75,  as  in  Dr. 
Franklin's,  and  from  the  square  they  are  transferred  to 
the  circles  No.  1,  and  3,  the  two  circles  being  necessa. 
ry  to  avoid  confusion  in  the  figure,  and  to  render  the 
explanation  of  its  properties  intelligible. 
Construction  of  the  Circle*. 

The  diameter  of  the  exterior  circle  U  divided  into  19 
equal  parts.  The  diameter  of  the  interior  circli 
braces  three  of  these  part*,  and  the  remaining  div 
mark  the  diameters  of  the  other  seven  circles.  The 
circumference  of  the  large  circle  is  divided  into  eight 
equal  parts,  and  radii  drawn  to  these  divisions,  as  shown 
in  the  figures.  There  are  thus  64  cells  formed  between 
the  interior  and  exterior  circles  for  the  numbers  of  the 
square,  which  are  placed  so  as  to  appear  as  radii  at 
equal  distances  between  the  linear  ones. 

Propertie*  of  the  Magic  Circle. 
1.  The  sum  of  the  numbers  in  each  of  the  con-  1 

centric  circles  added  lo  the  central  number  >    360 

18,  is        .  .     "  .  -      ) 

8.  The  numbers  in  each  radios  added  to  12  is         360 
T"  3.  The  numbers  in  half  the  circles,  taken  above  1 

or  below  the  horizontal  line  AB,  added  to  >   189 

C=  .....  1 

4.  The  numbers  in  half  the  radius  added  to  C=      180 
3.  Any  four  adjoining  numbers  forming  a  square  J    .  fi_ 

added  toCs  .  .  .  t 

6.  If  from  O,  Plate  CCCCLXXXIV.  Fig.  7. 


7".  The  numbers  in  the  half  of  each  of  these  ec-  > 
centric  circles  above  and  below  the  horizontal  >    ISO 
line,  added  to  6=  ,  .  J 

If  circles,  in  like  manner,  be  described  from  tie  cen- 
tres p,  a,  and  r,  the  numbers  between  each  pair,  as  also 
their  halves,  will  amount  to  the  same  sums. 

These  are  the  principal  properties  of  Franklin*  cir* 
cles. 

Additional  Property  ikon/a  fa-Fig.  ft.  Fig.  e. 

8.  If  from  the  interior  circle  eight  spirals  be  de- 
scribed at  equal  distances  from  each  other,) 
and  in  the  same  direction,  so  that  each  makes  f 
one  complete  revolution  in  it*  passage  to  the  f"  $60 
exterior  circle,  as  in   Fig.  7,  the  spaces  be.  I 
tween  each  pair  of  these  spirals  will   contain 
8  numbers,  whose  amount  added  to  12  = 
If  the  spirals   are  made  to  revolve  in  a  contrary  di- 
rection, the  amount  ot  the  numbers  in  the  similar  spaces 
Will  still  be  the  same. 

ASTBONOM7. 

Description  of  an  Aslntneler. 

This  name  was  given  by  M.  Jeurat  to  a  simple  in.  Dttrrlption 
strument  for  finding  the  rising  and  setting  of  the  stars  of  an  am™- 
and    planets,    and  their' position,     which  he  has  de*  ">**«• 
scribed  in  the  Memoirs  of  the  Academy  of  Sciences.    • 

The  following  is  an  improved  instrument  of  the 
same  kind,  and  which  is  capable  of  solving  many  other 
astronomical  problems. 

This  instrument  represented  in  Plate  CCCCLXXXV.  Plate 
Fig.  l.consistsof  four  divided  circumferences.  Tfieinner-  cccclxxxv. 
mostof  these  is  moves blerouml  the  centre  A.and  is  dividi  *'«•  '■ 
ed  into  twenty-four  hours,  which  are  again  subdivided 
into  quarters  and  minutes,  when  the- circle  is  sufficient- 
ly large.  The  second  circumference  is  composed  of 
four  quadrants  of  declination,  divided  by  means  of  a 
table  of  semidiurnal  arcs,  adapted  to  the  latitude  of  the 
In  order  to  divide  these  quadrants,  move  the 
orary  circle,  bo  that  12  o'clock  noon  may  be  exactly 
opposite  to  the  index  B:  then  since  the  star  is  the 
equator,  and  its  declination  0,  when  the  semidiurnal 
arc  is  VI  hours,  the  aero  of  the  scries  of  declination 
will  be  opposite  VI.  VI.  and  as  the  declination  ot*  a 
star  is  equal  to  the  eolatitude  of  the  place,  when  its  se- 
midiurnal arc  is  0,  or  when  it  just  comes  to  the  south 
point  of  the  horison,  without  rising  above  it,  the  de- 
gree of  declination  at  the  other  extremity  of  the  qua- 
drant, or  opposite  XII.  XII.  will  be  the  same  as  (he 
colatitude  of  the  place,  which  in  the  present  case  is  39°, 
the  latitude  of  the  place  being  supposed  51°  North/ 
The  intermediate  degrees  of  declination  are  then  to  be 
laid  down  from  a  table  of  semidiurnal  arcs,  by  plac-- 
ing  the  degree  of  declination  opposite  to  the  arc  to 
which  it  correspond*,  thus  the  10th  degree  of  south 
declination  must  stand  opposite  V"  13'  in  the  after- 
noon, and  Vlh  4?'  in  the  morning,  because*  declina- 
tion of  ten  degrees  south  gives  a  semidiurnal  arc  of 
V*  13'.  When  the  scales  of  declination  are  thus  com- 
pleted, the  instrument  is  ready  for  showing  the  rising 
and  setting  of  toe  stars.  For  this  purpose  move  the 
horary  circle  till  the  index  B  points  to  the  time  of  the 
star's  southing  ;  then  opposite  to  the  star's  declination 
in  the  scale  C,  it'  the  declination  is  south,  or  in  the 
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scale  D  if  it  it  north,  will  be  found  the  time  pf  its  ris- 
ing above  the  horizon ;  and  the  decree  of  declinatipn 
on  the  scales  £  and  F,  according  as  it  is  south  or  north, 
will  point  out  on  the  horary  circle  the  time  of  the  stair's 
setting.  If  the  rising  of  toe  star  i*  known  from  obser- 
vation, bring  its  declination  to  the  time  of  its  vising  on 
the  circle  ofnours,  and  the  index  B  will  point  out  the 
time  at  which  it  passed  the  meridian ;  and'  its  declina- 
tion on  the  opposite  scale  will  indicate  the  time  when 
it  descends  below  the  horizon.  In  the  same  way,  from 
the  time  of  the  star's  setting,  we  n_ay  determine  the  time 
when  it  rises  and  comes  to  the  meridian. 

The  two  exterior  circles  are  added  to  the  astrometer, 
for  the  purpose  of  finding  the  position  of  the  stars  and 
planets  in  the  heavens.  The  outermost  of  these  is  di- 
vided into  360  equal  parts,  and  the  other,  which  is  a 


CHKMiSTRT. 
The  science  of  chemistry  presents  such  *  mats  of 
Curious  and  amusing  experiments,  that  it  would  be* 
hopeless  task  to  attempt  even  to  enumerate  them  in  a 
short  article  like  the  present.  Most  of  them  too  hm 
been  so  often  exhibited  in  lectures,  and  so  frequently 
described  in  popular  collections,  that  the  repetition  of 
them  here  would  be  unprofitable.  *.  We  shall,  there* 
fore,  confine  ourselves  to  the  description  of.  some  of  the 
most  curious  and  most  recently  discovered  experiment* 
and  instruments,  which  could  not  well  be  introduces1 
into  any  other  part  of  the  work. 

I.  On  the  Revival  of  the  Inscription*  oa  Came  nnd  Afi- 

dais  by  Unequal  Oxidation. 
.    Jt  has  been,  long  known,  though  .we  have  not  beta 
able  to  ascertain  to  whom  we  owe  the .  discovery,  that 


taaq 


scale  of  amplitudes,  is  so  formed,  that  the  amplitude  of    #  ^  froto  wbicb  the  inscription  g^  ine  figures  have 


any  of  the  heavenly  bodies  may  be  exactly  opposite 
the  corresponding  degree  of  declination  in  the  adjacent 
circle.  The  degrees  of  south  declination,  for  instance, 
in  the  latitude  of  51°,  corresponds  with  an  amplitude 
of  15 J*,  consequently  the  fifteen  degrees  of  amplitude 

tnust  be  nearly  opposite  to  the  tenth  degree  of  declina-  _____ 

tion  ;  so  that  by  a  table  of  amplitudes,  the  other  points  .  ^JS'to-i been  Vubbed  off  the  hollow  parte  by  which 
of  the  scale  maybe  easily  determined.    The  astrorne-    the  letters  are  surrounded. 


been  entirely  effaced,  so  as  not  to  present  the  slightest 
trace  of  an  impression,  may  have  the  inscription  and 
figure  partly  or  wholly  restored,  by  placing  it  upon  s 
hot  iron.  In  order  to  perform  this  experiment  with 
the  fullest  effect,  the  coin  .employed  should  be  00* 
equally  worn  down,  and  in  which  very  little  of  the 


ter  is  also  furnished  with  a  moveable  index  M  N,  which 
carries  at  its  extremities  two  vertical  sights  m  n,  in  a 
Strait  line  with  the  centre  A.  The  instrument  being 
-thus  completed,  let  it  be  required' to  find  the  planet  Sa- 
turn, when  his  declination  i*  15°  north,  and  the  time 
of  his  southing  S*  S&  in  the  morning.  The  times  of 
his  rising  and  setting  will  be  found  to  be  7h  15',  and 
10-  45',  and  his  amplitude  24°  north.  Then  shift  the 
moveable  index  till  the  side  of  it  which  points  to  the 
centre  is  exactly  above  the  24th  degree  of  the  exterior 
•circle  in  the  north-east  Quadrant,  and  when  the  line 
A  B  is  placed  in  the  meridian,  the  two  sight  holes  will 
be  directed  to  the  point  of  the  horizon  where  Saturn 
.will  be  seen  at  7h  15',  the  time  of  his  rising.  The  same 
being  done  imthe  north-west  quadrant,  the  point  of  the 
horixoo  where  the  planet  sets  will  likewise  be  deter* 
mined  In  the  same  way  the  position  of  the  fixed  stars, 
and  the  other  planets,  may  be  easily  discovered. 

If  it  is  reauired  to  find  the  name  of  any  particular 
Star  that  is  observed  in  the  heavens,  jplace  the  astrome- 
4er  due  north  and  south,  and  when  the  star  is  near  the 
horizon,  either  at  its  rising  or  setting,  shift  the  move* 
able  index  till  the  two  sights  point  to  the  star.    The 
•side  of  the  Jndex  «will  then  point  out,  on  the  exterior 
circle,  the  star's  amplitude.    With  this  amplitude  enter 
the  third  scale  from  the  centre,  and  find  the  declina* 
tion  of  the  .star  in  the  second  circle.    Shift  the  move- 
able heresy  circle  till  the  time  at  which  the  observation 
is  made  be  opposite  the  star's  declination,  and  the  in* 
dex  9  will  point  4o  the  time  at  which  it  passes  the  ine» 
ridian.    The  difference  between  the  time  of  the  star's 
■southing,  and  12  o'clock  noon,  converted  into  degrees 
of  the  equator,  and  added  to  the  right  ascension  of  the 
sun  if  the  star  comes  to  the  meridian  after  the  sun,  but 
aubetracted  from  it  if  the  star  souths  before  the  sun, 
will  give  the  right  ascension  of  the  star.    With  the 
.right  ascensions  and  declination  thus  found  enter  a  ta- 
ble of  the  -right  ascensions  and  declination  of  the  prin- 
cipal fixed  stars,  and  yon  will  discover  the  name  of  the 
star  which  corresponds  with  these  numbers. — The  me- 
ridian altitudes  of  the  heavenly  bodies  may  always  be 
found  by  counting  the  number  of  degrees  between 
their  declination  and  the  index  B.     The  astrometer 
may  be  employed  in  the  solution  of  various  other  pro- 
blems ;  but  the  application  of  it  to  other  purposes  is 
left. to  the  ingenuity  of  the  young  astronomer. 


When  a  coin  of  this  kind,  or  what  is  still  better,  s 
coin  on  which  en  illegible  trace  of  the  letter  still  re- 
mains, is  placed  upon  a  heated  iron,  it  will  be  seen 
that  an  oxidation  takes  place  over  its  whole  surface, 
the  film  of  oxide  changing  its  tint  with  the  intensity 
or  continuance  of  the  heat.  The  parte,  however, 
where  the  letters  of  the  inscription  had  existed,  oxidate 
at  a  different  rate  from  the  surrounding  parts,  so  test 
these  letters  exhibit  their  shape,  and  become  legible  in 
consequence  of  the  film  of  oxide  which  covers  them 
having  a  different  thickness,  and  therefore  reflecting  a 
different  tint  from  that  of  the  parts  adjacent.  The 
tints  thus  developed  sometimes  pass  through  many  or- 
ders of  brilliant  colours,  particularly  pink  and  green, 
and  settle  in  a  bronze,  and  sometimes  a  blaac  tint. 
resting  upon  the  inscription  alone.  In  some  cases  the 
tint  left  on  the  trace  of  the  letters  is  so  very  faint  that 
it  can  just  be  seen,  and  may  be  entirely  removed  by  1 
slight  friction  of  the  finger. 

When  the  experiment  Is  often  repeated  with  the 
same  coin,  and  the  oxidations  successively  removed  after 
each  experiment,  the  film  of  oxide  continues  to  dimi- 
nish, and  at  last  ceases  to  make  its  appearance.  It  re- 
covers the  property,  however,  in  the  course  of  tine 
When  the  coin  is  first  placed  upon  the  heated  iron, 
and  consequently,  when  the  oxidation  i%  the  greatett, 
a  considerable  smoke  rises  from  the  coin,  and  dimi- 
nishes like  the  film  of  oxide  by  frequent  repetition.  A 
coin  which  had  ceased  to  give  out  this  smoke,  smoked 
slightly  after  twelve  hours  exposure  to  the  air,  having 
been  removed  from  the  hot  iron  at  the  beginning  ot 
that  interval,  and  replaced  upon  it  at  tbe  end  of  it  by 
a  pair  of  pincers. 

From  a  great  number  of  experiments  I  have  found 
that  it  is  always  the  raised  parts  of  the  coin,  and  in 
modern  coins  the  elevated  ledge  round  the  inscription 
that  oxidate  first.  This  ledge,  in  an  English  shilling 
of  1816,  began  by  exhibiting  a  brilliant  yellow  tint  be- 
fore it  appeared  on  any  other  part  of  the  com. 

In  examining  a  number  of  old  coins,  a  brilliant  red 
globule,  accompanied  with  a  smell  of  sulphur,  appear- 
ed on  one  or  two  points  of  the  coin ;  and  sometime* 
small  globules,  like  those  of  quicksilver,  exuded  from 
the  surface.  Other  coins  exhaled  a  most  intolerable' 
smell ;  and  an  Indian  pagoda  became  perfecdy  blsck 
when  placed  upon  the  heated  iron. 

Such  being  the  general  iacts  respecting  the  oxidV 


in. 
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iff,  tun  «f  coins,  it  becotnee  in  interesting  inquiry  ta  de-  the  truth  of  a  law  wJneb  his  been  long  txmjidered  as  3W*n£, 
ikiei  termine  iu  cause.  If  we  take  a  homogeneous  and  tml»  general..  Curiositi** 
form  piece  of  stiver*  and  place  it  upon  a:  heated  iron,  During  the  experiments  on  the  revival  of  the  in-  . 
its  surface  will  oxidate  equally,  if  all  the  parts  of  it  are  scription  on  coins  by  unequal  oxidation,  we  had  occa- 
exposed  to  the  same  degree  of  heat.  A  coin,  however,  sion  to  expose  to  a  high  degree  of  heat  a  coin,  on  which 
differs  from  a  piece  of  silver  of  uniform  texture,  as  it  the  inscription  had  been  rendered  black  by  oxidation. 
has  been  struck  with  great  force  during  the  act  of  coin*  Upon  taking  the  coin,  while  in  a  state  of  bright  red 
ing.  In  this  process  the  sunk  parts  have  obviously  heat,  into  a  dark  room,  we  were  surprised  to  observe 
been  most  compressed  by  the  prominent  parts  of  the  that  the  letters  of  the  inscription  were  more  luminous 
die,  and  the  elevated  parts  least  compressed,  the  metal  than  the  rest  of  the  coin,  in  consequence  of  their  oxi. 
being  left  as  it  were  in  its  natural  condition.  A  coin,  dated  surface  radiating  the  red  light  more  copiously 
therefore,  is  a  piece  of  metal  in  which  the  raised  letters  than  the  other  parts.  Though  the  effect  was  not  in 
and  figures  have  less  density  than  the  other  parts,  and  this  case  sufficiently  striking  to  enable  me  to  read  the 
consequently  these  parts  oxidate  sooner,  or  at  a  lower  inscription,  yet  it  occurred  to  me,  that  if  by  the  action 
temperature.  When  the  letters  themselves  are  nibbed  of  an  acid,  or  any  mechanical  means,  the  general  sur- 
of  by  use,  the  parts  immediately  below  tbem  have  also  -fece  of  the  coin  should  he  made  rough,  or  have  its  po* 
less  density  than  the  metal  which  surrounds  them,  and'  lish  removed,  while  the  raised  points  which  constituted 
consequently  they  receive  from  heat  an  oxidation  and  the  inscription  and  the-  figure  were* polished,  an  effect 
a  colour  different  from  that  of  the  surrounding  surface,  opposite  to  that  in  the  preceding  experiment  should  be 
Hence,  the  reason  is  obvious,  why  the  invisible  'letters  produced.  .  I  accordingly  took  a  French  shilling  of 
are  revived  by  oxidation.  Louis  XV.  and  having  roughened  the  depressed  parte 
A  similar  effect  takes  place  in  the  beautiful  oxida-  of  the  surface,  and  heightened  the  polish  of  the  in- 
tions  which  are  produced  on  a  surface  of  polished  steel,  scription,  &c.  I  placed  it  upon  a  red  hot  mass  of  iron,. 
When  the  steel  has  hard  portions,  called  pins  by  the  and  removed  it  into  a  dark  room.  When  the  shilling 
workmen,  the  uniform  tint  of  the  oxide  stops  near  began  to  radiate  light,  the  inscription,  Bbnedictum 
these  points,  which  always  display  colours  different  SiT  Nomkn  Dbi,  appeared  in  obscure  letters*  while 
from  the  rest  of  the  mass.  the  ground  on  which  they  stood  shone  with  a  brilliant 
The  smoking  of  the  coin,  the  diminution  of  iu  oxi*  light.  By  polishing  the  depressed  parts  of  the  surface, 
dating  power,  by  a  repetition  of  the  experiment,  and  and  roughening  the  letters,  I  obtained,  as  might  have 
the  recovery  -of  that  power  by  time,  seem  to  indicate  been  expected,  the  opposite  effect,  the  inscription  be- 
that  the  -softer  parts  of  the  metal  absorb  .something  ing  now  legible,  from  its  throwing  off  more  light  than 
from  the  atmosphere  which  promotes  oxidation.  the  surrounding  surface. 

a  ~    M.        tf    ,   r       ..      ,,.  ,        In  order  to  perform  this  experiment  with  most  8uo 

2.  On  the  method. of  reading  the  inscriptions  on  coins  and  ces9j  ;t  ig  desirable  to  conceal  from  the  observer's  eye 

medals  in  the  dark.  the  ma98  of  rc(j  not  iron  on  which  the  ^  ig  p^^, 

me- .  Among  the  numeroue -experiments  of  a  striking  and  both  for  the  purpose  of  rendering  the  eye  fitter  forob* 

popular  nature,  with  which  science  astonishes,  and-  serving  the  effect,  and  of  removing  all  doubt  that  the 

*e  sometimes  even  strikes  terror  into  the  ignorant,  there  inscription  is  really  red  in  the  dark ;  that  is,  without 

is  perhaps  none  more  calculated  to  produce  this  effect  the  light  of  any  other  body  either  direct  or  reflected 
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than  the  one  which  forms  the  subject  of  the  present  falling  upon  it. 
article,  while  it  possesses  at  the  same  time  the  higher        The  most  striking  form  in  which  this  experinoent 

advantage  of  presenting  to  us  some  scientific  facts,  can  be  exhibited,  is  to  use  a  coin  from  which  the  in* 

which  we  believe  have  not  hitherto  been  observed.  scription  has  either  been  wholly  obliterated;  or  obtite* 

It  has  long  been  known  that  black  surfaces  radiate  rated  in  such  a  degree  as  to  be  no  longer  legible, 

beat,*  or  throw  it  off.  more  copiously  than  m/tite-sur-  When  such  a  coin  is  laid  upon  the  red  hot-  iron,  the 

faces ;  and  that  the  same  difference  takes  place  between  letters  and  figure  become  oxidated,  as  formerly  de* 

rough  and  polished  surfaces ;  those  which  are  rough  scribed  ;  and  the  black  or  brdwo  film  of  oxide  which 

producing  the  same  effect  as  those  which  are  black  ;  is  found  upon  them  radiating  more  powerfully  than 

put  in  so  far  as  we  learn,  no  experiment  has  been  made  the  rest  of  the  coin,  the  letters  will  shine  more  bril» 

to  prove,  that  the  same  results  take  place  with  radiant  liantly  than  the  other  parts*  and- may  be  read  to  the 

fighlj  that  is,  that  when  bodies  are  heated  to  such  a  great  surprise  of  the  observer,  who  had  examined  the 

degree  as  to  radiate  light,  those  which  have  black  or  .blank  surface  of  the  coin  before  it  had  been  placed -up*  - 

rough  surfaces  discharge  the  light  more  copiously  than  on  the  iron.    His  surprise  will  not  be  diminished, 

those  which  are  white  or  polished.  when  he  observes  that  the  letters  which  he-saw  more; 

This  result  respecting  radiant  light  might  no  doubt  luminous  than  the  rest  are  now*  covered  with  a  black 

have  been  inferred  from  the  experiments  on  the  radia-  film  of  oxide. 

tion  of  heat,  if  these  two  substances  had  been  previous-        As  the  different  radiating  powers  of  parts  of  the 

ly  found  to  comport  themselves  in  a  similar  manner  same  surface,  can  neither  be  seen  by  the  eye  nor  indi- 

wben  thrown  off  by  bodies,  or  reflected  from  their  sur-  cateu  by  any  instrument,  when  the  general  tempera* 

faces.    But  this  has  never  been  established ;  and  there-  ture  is  below  that  of  red  heat,  the  principle  of  the  pre* 

fore  such  an  inference  would  have  been  premature  in  ceding  experiment  may  be  employed  to  determine  the 

the  present  state  of  our  knowledge.     If  we  confide  in  relative  powers  of  radiation  possessed  by  different  me> 

experiments  already  made,  indeed,  we  should  be  dis*  tals.     Although  the  radiating  powers,  for  example,  of 

posed  to  conclude,  that  light  and  heat  do  not  follow  gold,  silver,  copper,  and  tin  plate*  are,  according  to  the 

the  same  laws,  at  least  in  their  reflexion  from  bodies,  .experiments  of  Mr.  Leslie,  exacitythe  same,  yet  we  are 

Brass,  for  example,  is  said  by  Mr.  Leslie  to  have  a  re-  persuaded  that  the  preceding  method  will  afford  ocular 

flective  power  for  heat  of  100*,  while  silver  has  only  a .  demonstration  of  the  incorrectness  of  this  result,  when 

reflective  power  of  90° ;  but  we  know  for  certain,  that  these  bodies  are  submitted  to  the  experiment  under 

silver  reflects  light  much  more  copiously  than  brass,  the  same  circumstances  of  magnitude;  thickness,  and 

Notwithstanding  this  apparent  discrepancy,  we  would  .polish,  in  so  far  as  this  can  be  done.    This  opinion  is 

rather  question  the  accuracy  of  the  experiment  than  founded  on  very  uiiequivccaLejiperiments  on  the  veflec* 

6 


S76 


SCIENCE. 


•Science,    tive.  powers -of  these  wetals  for  light,  which  in  general  «mcl  is  thus  produced.    Flat  white  laminae  are  sotre-   s 

Cunoutiei  nave  a  fixe(l  relation  to  their  radiating  powers/  times  produced  in  this  way  for  cameos.  *-* 

to.  '  -Cornelians  of  a  dingy  yellow  colour  may  be  made 

Wy-**'  3.  Production  of  sweetness  by  the  mixture  of  two  littler  ^  the  mogt  beautiful  red,  merely  by  exposing  tbem  in 

Production  substances.  a  crucible  with  sand  to  a  heat  under  redness. 

of  sweetnere      jne  njtPate  of  silver  and  the  hyposulphite  of  soda        We  have  seen  specimens -of  the  Iceland  chalcedony 

tuwofTwo"  are  lwa disgustingly  bitter  liquids.    When  a  solution  of  a  very  large  size,  which  showed  no  appearance 

bitTer^ub?  *>?  the  former  in  the  state  of  a  pure  crystallised  oxyni-  whatever  of  concentric  laminae,  display  their  structure 

stances        irate  is  added  to  a  dilute  solution  of  the  latter,  the  most  in  the  most  beautiful  manner,  after  they  had  been 

intense  sweetness  is  produced.   Mr.  J.  F.  W.  Herschel,  nearly  destroyed  by  an  intense  heat. 

to  whom  we  owe  this  curious  experiment,  remarks  .      ..         . 

that  the  issue  of  it  shows  how  little  we  know  of  the  -      7.  Glass  of  different  colours  produced  from  straw. 

.way  in  which  bodies  affect  the  organs  of  taste.     Sweet-        The   celebrated    Swedish  chemist   Assessor  G«hn,  &**< 

ness  and  bitterness,  like  acidity,  seem  to  depend  on  no  who  first  pointed  out  the  use  of  the  blowpipe  in  analv-  A&si 

.particular  principle,  but  to  be  regulated  by  the  state  of  tical  researches,  used  to  show  the  curious  experiment  lcanP 

combination  in  which  the  same  principles  exist  at  dif-  of  obtaining  by  its  aid  iron  from  a  piece  of  paper.  ^ 

Mr.  Sivright  of  Meggetland,  by  the  aid  of  the  tame 


ferent  times* 

"A.  Light  produced  by  breaking  glass  balls  filled  with 

oxygen. 

Let  a  glass  ball 'filled  with  oxygen  gas  be  placed  in 
the  receiver  of  an  air  pump  in  which  the  vacuum  is 
made  as  perfect  as  possible.  If  this  ball  is  then  broken 
within  the  receiver  by  a  suitable  apparatus,  a  brilliant 
light  will  be  produced  when  the  room  is  darkened. 
This  curious  experiment  was  first  made  by  M.  Biot 

5.  Singular  heat  in  the  fusion  of  (in  and  platinum. 

Singular  If  a  small  piece  of  tin  foil  is  wrapped  in  a  piece  of  plar 

hr at  in  the  tinum  foil  of  the.  same  size,  and  exposed  upon  charcoal  to 
fusion  of  tin  tne  action  of  the  blowpipe,  the  union  of  the  two  metals 
and  plaiU  ^  accompan  je(]  DV  a  rapid  whirling,  and  by  an  extraor- 
n  "*  dinary  brilliancy  in  the  light  which  is  given  out     If 


Light  pro- 
duced by 
breaking 
plats  ball* 
tilled  with 
oxygen. 


instrument,  without  any  addition,  obtained  a  colourless 
globule  of  glass  from  a  stalk  of  wheat  straw.  When 
barley  straw  was  used  he,  obtained  a  glass  of  a  topaz 
yellow  colour.  As  straw  contains  a  great  deal  of  silex, 
the  glass  thus  produced  is  formed  of  the  silex  and  the 
potash  in  the  straw* 

8.  Sugar  produced  from  old  rags,  sowings  of  wood,  and 

•  paper* 

This  is  one  of  the  most  curious  chemical  discoveries  Sapj 
of  modern  times.  It  was  made  by  M.  Braconnot  If  dorrCi 
a  certain  quantity  of  rags,  paper,  or  the  sawings  of  ^^ 
wood,  are  heated  with  tulphuncvacid  concentrated  by  "^ 
cold,  the  mass  has  the  appearance  of  being  carbonised,  ^ 
but  this  appearance  arises  from  a  stratum  of  black 
powder  which  covers  it,  and  which,  when  removed  by 


Method  of 

colouring 

agates. 


the  globule  thus  melted  is  allowed  to  drop  into  a  bason  wa8ningj  jg  converted  into  a  true  gum,  resembling  in 

of  water,  it  will  remain  for  some  time  red  hot  at  the  many  respect8  gnm  arabic>  an(j  likely  to  be  of  some 

bottom  of  it,  and  the  intensity  of  the  heat  is  so  great  U8e  in  the  arts      This  gum  ig  gopa,^  from  thc  ^ 

lhat  it  swells  and  carries  off  the  glaze  of  the  part  ot  the  huric  acid  in  excesg  b    mean9  of  ^^^  of  liine# 

bason  on  which  it  falls.     This  experiment  is  described  and  it  remain8  in  tbe  liquor-     Wnen  this  gum  i§  after. 

by  Mr.  Fox  in  the  Ann.  ofThtl.  June  1819-  vard8  treated  with  boiling  diluted  sulphuric  acid,  at 

6.  Method  if  colouring  agates*  30°  or  40°  it  is  converted  into  true  sugar  of 'grapes,  the 

A  variety  of  egates  that  have  been  highly  prized  by  1**nlity  of  which  is  greater  than  that  of  the  tinen,  or  the 

amateurs  have  been  brought  from  India,  and  more  re-  P*/***  or  ""  swings  of  wood  employed. 
cently  from  Germany  5  and  as  all  these  derive  their 


beauty  from  an  artificial  process  which  is  easy  in  its 
application,  an  account  of  it  will  be  interesting  to  the 
scientific  reader. 

Those  which   have  been  most  valued   are  Zoned 


9.  Hydro-Pneumatic  Lamp. 

'  The  discovery  of  M.  Dobereiner  of  the  remarkable  Hjfr 
action  of  spungy  platinum  upon  hydrogen  gas,  has  led  fc* 
to  the  construction  of  an  elegant  lamp  for  producing  in-  ^ 

agates,     in     which     the     laminae     are    alternately  •stantaneous  light. 

black  and  white.  In  order  to  produce  this  fine  effect,  This  lamp  was,  we  believe,  first  made  for  sale  by 
the  agate  is  boiled  in  oil ;  some  of  the  veins  or  laminae  Mr.  Garden  of  London ;  but  it  has  since  been  con- 
absorb  tbe  oil  more  than  others,  and  some  of  them  not  strutted  in  an  improved  form  by  Mr.  Adie,  optician  in 
at  all,  so  that  when*  sulphuric  acid  is  applied  to  the  this  city. 

specimen,  the  absorbed  oil  is  blackened,  and  hence  *    The  form  given  to  the  lampby  Mr.  Gardenia  shown  in  Putt 

there  is  an  alternation  of  black  and  white  and  some-  Plate  CCCCLXXX  V.  Fir.  2,  where  AB  is  a  glass  globe  JacJ 

times  brown  veins;  the  blackest  being  those  which  fitting  tightly  by  aground  shoulder  into  the  neck  mn,  of  '*" 

have  absorbed  most  oil,  and  the.  whitest  those  that  "another  globe  or  vessel  CD.    The  globe  AB  terminates 

•have  absorbed  none  at  all.  "downwards  fn  a  hollow  neck,  m  n  op,  in  the  lower  end 

In  specimens  of  agates  where  no  veined  structure  is  of  which  is  placed  a  small  cylinder  of  zinc  o  p.    Into 

to  be  seen,  the  veins  may  be  rendered  visible  by  this  the  neck  of  the  vessel  CD  is  fitted  a  brass  piece,  a  be, 

process.                                                                     ,  "through  which  the  gas  contained  in  CD  can  escape  at 

The  oil  absorbed  during  the  polishing  of  the  agates  the  point  c,  by  turning  a  cock  d.    An  arm  ef  slides 

•upon  the  lapidary's  wheel  is  often  sufficient  for  these  through  h,  and  carries  in  a  brass  box  P  a  piece  of  tbe 

purposes.  "spungy  platinum,  which  can  be  brought  nearer  to  c,  ot 

Black  agates  have  been  brought  from  India  coloured  removed  from  it  by  sliding  the  arm  ef  through  A. 

with  fine  lines  of  white,  and  also  cornelian  beads  hav*.  If  we  now  pour  diluted  sulphuric  acid  into  the  ves- 

■sng  reticulations  of  a  white  colour  penetrating  to  a  "Bel  AB  by  thc  mouth  at  S,  it  will  descend  through  tbe 

.small  depth  within  the  stone  and  equally  hard.     These  neck  m  n,  compressing  the  air  in  CD  if  the  cock  d  is 

white  lines  are  made  by -drawing  the  hoes  on  the  store  shut.    The  diluted  acid  will  now  act  upon  the  ring  of 

with  a  solution  of  carbonateof  soda  and  exposing  it  to  the  platinum,  o  p,  and  produce  hydrogen  gas,  which,  alter 

iheat  of  a  furnace  or  a  crucible.     An  opaque  white  en-  the  common  air  in  CD  is  let  off,  will  gradually  fill  tbe 

*  The  two  preceding  articles,  copied  from  the  Edinburgh  Journal  of  Science,  Vol.  I,  were,  we  believe,  written  by  Dr.  Itafstefr 
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▼easel  CD.    When  the  gas  is  thus  collected  in  the  ves-  per  is  made  of  red  wax.    This  probably  arises  from  the    Science* 

lei  CD,  a  stream  of  it  may  at  any  time  be  discharged  colouring  matter  of  the  two  tapers.    There  can  belittle  Cariowries 

through  the  aperture  c,  and  thrown  upon  the  spungy  doubt,  however,  that  the  same  result  will  be  obtained        *n^     % 

plttinum  P,  when  it  will  produce  such  an  intense  heat  with  different  kinds  of  wax,  and  even  with  tallow,  *—-***** 

as  to  make  the  platinum  red  hot,  and  thus  afford  an  in-  provided  the  quantity  of  wax  is  properly  proportioned 

itantaneoos  light.  -to  the  diameter  oi  the  wick.  .     . 

In  Mr.  Garden's  lamp,  the  ring  of  ainc  oncosts  up-  _      •  .  ' 

on  s  piece  of  cork,  so  that  when  the  vessel  CD  is  filled  12'  0n  the  t99°  *<">  Flmd*  «  the  ^'  °f& m- 

with  gas,  the  dilute  acid  does  not  touch  the  zinc,  and        Two  new  fluids,  possessing  extraordinary  physical  On  the  t*« 

consequently  no  more  hydrogen  is  produced ;  but  the  properties,  have    been    recently    discovered  by  Dr.  "'Tuf  ""^ 

moment  any  of  the  gas  is  let  off  at  c,  the  pressure  of  Brewster,  in  the  crystallised  cavities  of  gems,  as  topaz,  jj^  ftf  ^" 

the  head  of  fluid  in  AB  overcomes  the  elasticity  of  the  quartz,  amethyst,  and  chrysoberyL    These  cavities  fre- 

remaininggas  in  CD,  and  the  diluted  acid  is  forced  up  quently  occur  in  millions  in  a  single  specimen,  and 

to  the  sine,  to  reproduce  the  wasted  hydrogen.  they  are  often  so  minute  as  to  escape  the  cognisance  of 

By  this  ingenious  contrivance,  the  diluted  acid  is  the  highest  magnifying  powers. 
pressed  up  against  the  sine  when  more  hydrogen  is        The  two  -fluids  are  in  general  perfectly  transparent 

wanted,  and  withdrawn  from  it  when  the  vessel  CD  is  and  colourless,  and  they  exist  in  the  same  cavity,  in 

fuH.  actual  contact,  without  mixing  together  in  the  slightest 

The  form  given  to  the  lamp,  by  Mr.  Adie  of  this  cky,  degree.    One  of  them  expands  thirty  times  more  than 

ii  shown  in  Fig.  S.  No;  2.  where  the  different  parts  are  water ;  and  at  a  temperature  of  about  80  degrees  of  Fah- 

marked  by  the  same  letters  as  in  Fig.  5.     In  this  eon*  renheit,  it  expands  so  as  to  fiR  up  the  vacuity  in  the  / 

rtruction,  a  cone  -of  glass  k  formed  on  the  bottom  of  -cavity.     When  the  vacuity  is  large  in  proportion  to 

the  vessel  AB  ia  made  to  hold  the  ring  of  -sine,  op,  the  quantity  of  fluid,  a  little  additional  heat  converts  it 

which  remains  permanently  in  that  position.    This  into  vapour,  which  exhibits,  in  its  formation  and  con- 

lamp  has  the  advantage  of  greater  stability,  and  is  less  densation,  a  series  of  beautiful  optical  phenomena. 

liable  than  the  other  to  be  deranged  by  an  accidental  This  fluid  is  also  singularly  voluble,  so  that  a  cavity 

cause.  with  rectilineal  sides  forms  a  most  delicate  microscopic 

Professor  Cununing  of -Cambridge,  who  constructed  level. 
one  of  these  lamps  in  December  1823,  found  it  neces-        The  second  fluid,  which  invariably  accompanies  the 

stry  to  cover  up  the  platina  with  a  test  tube,  or  a  cap,  first,  is  not  more  expansible  than  common  fluids.    Ii 

after  every  experiment     With  platina  foil  ^Vr  or*  an  occur8  *n  smaller  quantities  than  the  first  fluid,  and  has 

inch  in  thickness,  and  kept  in  a  close  tube,  he  produc-  a  higher  refractive  power. 

ed  the  same  effect ;  but  when  the  thickness  of  the  foil        Dr.  Brewster  has  succeeded  in  taking  these  •  fluids 

▼as  tin,  it  was  necessary  to  raise  it  previously  to  a  out  of  their  cavities,  and  in  examining  their  properties 

red  heat.  when  exposed  to  the  open  air.    The  first  fluid  con- 

These  lamps,  besides  their  extreme  beauty  as  philo-  tracts  and  expands  in  the  most  rapid  manner,  as  if  it 

sopbical  toys,  are  of  great  use  in  counting  houses,  as  consisted  of  particles  endowed  with  vitality ;  and  both 

well  as  in  private  houses,  in  summer,  when  there  is  no  of  them  indurate  into,  a  sort  of  a  resinous  substance,  a 

fire  at  which  a  taper  can  be  lighted.  state  in  which  they  often  appear  even  when  they  are 

imprisoned  in  their  cavities. 
10.  Lamps  without  flame.  ffo  existence  of  these  two  fluids  to  such  an  extent 

A  lamp  without  flame  which  was  first  constructed  in  minerals,  and  their  occurrence  with  precisely  the 

by  Mr.  Ellis,  has  been  already  fully  described  in  our  same  properties  in  specimens  brought  from  such  oppo- 

article  Lamp,  Vol.  XII.  p.  509.    As  no  drawing  of  it  site  regions  as  Scotland,  Siberia,  New  Holland,  Brazil, 

is  given  under  that  article  we  have  thought  it  proper  and  Canada,  renders  it  probable  that  they  have  per- 

,  to  represent  it  in  Plate  CCCCLXXXV,  Fig.  4,  where  formed  some  important  function  in  the  mineral  organ*- 

*AB  is  the  lamp  containing  ether  or  alcohol,  and  A  the  nations  of  our  globe. 

coil  of  platinum  wire  the  hundredth  part  of  an  inch        In  order  to  give  the  reader  some  idea  of  the  ap-  px,ATz 

thick.  A  thin  sheet  of  platinum  or  palladium  will  pro-  pearance  of  these  two  new  fluids  as  coexisting  in  the  cccclxxxv* 

duce  the  same  effect  same  cavity,  let  AB,  Plate  CCCCLXXX  V,  Fig.  5,  re-  Fig.  5. 

,„   ^  .      .     ,  ,,        .     .        ,  present  one  of  the  cavities  in  topaa  as  seen  through  a 

11.  Dobcretner  s  natural  lamp  by  Incandescence.  microscope,  or  even  by  the  naked  eye,  <for  some  of 

In  using  a  spirit  of  wine  lamp,  M.  Dobereiner  ob-  them  are  sufficiently  large  to  be  seen  by  the  naked 

served,  that  when  the  spirit  of  wine  was  nearly  con-  eye)  then  there  will  be  observed  a  circular  vacuity  V  in 

sumed,  the  wick  became  carbonised,  and  though  the  the  fluid  EF,  and  the  fluid  EF  will  be  seen  bounded 

flame  disappeared,  yet  the  carbonised  part  of  the  wick  by  two  lines  mn,op  which  separate  it  from  the  other 

became  incandescent,  and  continued  red  while  a  drop  .fluid  CD.    When  the  heat  of  the  hand  is  applied,  or  a 

of  alcohol  remained,  provided  the  air  in  the  apartment  heat  so  Jow  as  74°,  the  vacuity  V  gradually  grows,  less 

was  tranquil.     In  one  experiment  it  continued  red  from  the  expansion  of  the  fluid  EF,  and  it  soon  disap- 

twenty-four  hours ;  a  disagreeable  acid  vapour,  how-  pears.    The  fluid  CD,  however,  is  not  all  perceptibly 

ever,  was  formed.  expanded  by  the  same  heat,  as  appears  from  the  bound* 

Dr.  Brewster  long  ago  observed  an  analogous  fact  in  aries  mnfop  remaining  stationary.  When  the  topas 
the  small  green  wax  tapers  in  common  use.  When  the  cools,  the  fluid  EF  contracts,  and  the  vacuity  V  re-ap* 
flame  is  blown  out,  the  wick  will  continue  red  for  pears  and  enlarges.  If  the  cavity  is  deep,  the  vacuity 
many  hours,  and  the  wax  and  wick  are  burned  down  V  re-appears  with  a  violent  effervescence,  but  the  va- 
ts in  it*  ordinary  combustion,  only  with  extreme  slow-  rious  vacuities  or  bubbles  thus  formed  speedily  unite  into 
ness ;  a  very  disagreeable  vapour  being  formed  during  one.  When  the  cavity  is  shallow  the  vacuity  V  often  re- 
the  imperfect  combustion.  Dr.  Brewster  has  observed  appears  in  two  or  three  vacuities  which  unite  into  one* 
also  that  the  same  effect  is  not  produced  when  the  ta-        The  refractive  power  of  the  expansible  fluid  EF  is 
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Science,   much  lower  than  water  or  any  known  fluid,  and  that  of  the  ether  so  as  to  fill  the  tube  is  due  to  Baron  Cig-  Si 

Curioetties  0f  the  other  fluid  CD  is  a  little  lest  than  water.   Small  nard  de  la  Tour.                                                         <* 

"*•       spicular  crystals  are  sometimes  found  in  these  cavities.  „                 «   ,                  -    , .          ,    «    ..         I 

^^V'  See  the  Edinburgh  Transactions,  Vol.  X.  p.  1.  and  Dr.  15«  Protection  of  the  copper  of  shps  and  of  caWj  vj 

Brewster's  Journal  of  Science,  Vol.  IV.  utensds  by  rendenng  it  ncguttvdy  electrical. 

,o    ru  ii    n    a       r       f  n        •  t    *•     -j    i    <l  •  Sir  Humphry  Davy  had  long  ago  shown,  that  the  PH 

1 3.  On  the  Condensation  of  Gases  tnlo  liquids  by  their  cheraical  action  of  bodies  upon  each  oilier  may  be  mo.  of  i 

own  pressure.  dified  or  destroyed  by  changes  in  their  electrical  stats ;  * 

On  the  con.      The  condensation  of  gases  into  liquids  discovered  by  that  substances  will  combine  only  when  they  are  m  ^[ 

deration  of  Mr.  Faraday,  is  one  of  the  most  curious  experiments  in  different  electrical  Btates ;  and  that  by  bringing  a  body  JJ] 

gases  into    modern  chemistry.    The  gas  with  which  the  experi-  naturally  positive,  artificially  into  a  negative  electrical  ^ 

liquids  by    ment  mav  be  most  easily  and  safely  made,  is  Cyano*  state,  its  usual  powers  of  combination  are  altogether  <k 

Assure?     &**'    ^or  tn'8  PurPose  to^e  80me  Pure  cyanuret  of  destroyed.    By  reasoning  upon  this  general  principle, 

pressu         mercury,  made  perfectly  dry  by  heating,  and  having  which  had  previously  conducted  him  to  many  brilliant 

put  it  into  one  branch  of  a  glass  tube  bent  like  the  let-  discoveries,  Sir  Humphry  was  led  to  the  discover) 

ter  A,  the  branches  being  about  two  inches  long,  seal  which  we  propose  at  present  to  explain.    Copper  being 

the  other  end  of  the  tube  hermetically.     If  the  heat  of  a  metal  only  weakly  positive  .in  the  cleciro-chenoal 

a  spirit  lamp  is  applied  to  the  end  of  the  tube  contain*  scale,  he  conceived  that  if  it  could  only  act  on  sea  wt- 

ing  the  cyanuret,  while  the  other  is  kept  cold,  the  cy*  ter  in  a  positive  state,  and  consequently  that  if  it  could 

•anogen  gas  will  be  produced  by  the  decomposition  of  the  be  rendered  slightly  negative,  the  corroding  action  of 

cyanuret  and  passing  over  into  the  cool  end  of  the  tube  sea  water  upon  it  would  be  destroyed.    After  many 

will  be  condensed  by  its  own  pressure  or  expansive  trials,  he  obtained  the  most  satisfactory  confirmation  of 

power  into  a  pure  and  colourless  fluid,  having  a  refrao  these  theoretical  views.    A  piece  of  sine  as  large  an 

tive  power  rather  less  than  water.    The  pressure  of  the  pea,  or  the  point  of  a  small  iron  nail,  preserved  40  « 

vapour  of  cyanogen  appeared  to  be  a  little  more  than  50  square  inches  of  copper  from  corrosion,  whether  it 

three  and  a  half  atmospheres  at  45°  of  Fahrenheit  was  placed  at  the  top,  bottom,  or  on  the  middle  of  toe 

By  a  process  similar  to  the  preceding,  Mr.  Faraday  sheet  of  copper,  and  whatever  was  the  shape  of  the 

succeeded  in  liquefying  sulphurous  acid  gas,  sulphuretted  copper.     Every  side,  every  surface,  and  every  parade 

'hydrogen,  carbonic  acid,  euchlorine,  nitrous  oxide,  ammo*  of  tne  copper  continued  bright,  while  the  sine  ox  the 

nia,  muriatic  add,  and  chlorine.    See  Philosophical  iron  was  slowly  corroded. 

Transactions,  1823,  p.  189.  A  piece  of  thick  sheet  copper,  containing  about  60 

Sir  Humphry  Davy  has  also  used  a  very  simple  me-  square  inches  of  surface,  was  cut,  so  as  to  form  ana 

thod  of  liquefying  the  gases  by  means  of  heat.     He  divisions,  connected  only  by  the  smallest  filaments,  and 

places  the  gas  in  one  leg  of  a  bent  tube  confined  by  a  mass  of  sine,  of  the  fifth  of  an  inch  in' diameter,  wai 

•mercury,  and  applies  neat  to  ether,  alcohol,  or  water  soldered  to  the  upper  division.  The  whole  was  plunged 

put  in  the  other  end  of  the  tube.    By  the  pressure  of  under  sea  water,  and  after  the  lapse  of  a  month  the 

the  vapour  of  these  fluids  he  liquefied  Prussic  acid  gas  copper  was  as  bright  as  when  first  introduced,  while 

and  sulphurous  acid  gas.     See  Philosophical  Transac-  similar  pieces  of  copper  undefended  had  undergone 

tionsj  1828,  p.  199-  considerable  corrosion. 

„        ,   , ,  ,  „    ,  The  application  of  these  results  to  the  preservation 

14.  Remarkable  experiment  on  the  expansion  of  ether.      0f  the  copper  sheeting  of  ships  of  war  and  other  vessch 

Remark-  Take  a  tube  of  glass  about  two  inches  long  and  is  obvious.     Under  the  sanction  of  the  Lords  Commis- 

able  experi-  three-tenths  of  an  inch  in  diameter,  and  fill  it  about  sioners  of  the  Admiralty,  Sir  Humphry  has  been  en- 

ment  on  the  three-fifths  full  of  ether.    Fix  the  tube  by  means  of  a  gaged  in  ascertaining  the  value  of  this  discovery  ftp00 

expansion  of  -wire  to  a  piece  of  stick  about  two  feet  long,  and  hold  ships  of  war,  and  we  learn  with  the  happiest  effect 

eiher.  .tne  ball- either  over  a  spirit  lamp  or  within  the  bars  of        The  Samarang,  which  had  been  coppered  in  India, in 

a  good  fire,  turning  it  round  so  as  to  receive  the  heat  1821,  came  into  dock  in  the  spring  of  J 824,  covered 

equally.    The  ether  will  be  seen  to  expand,  and  when  with  rust,  weeds,  and  soophytes.     She  afterwards  t* 

the  heat  is  about  300°,  the  ring  of  fluid  which  adheres  -out  for  Nova  Scotia,  protected  with  four  masses  of  iron* 

to  the  glasfr  by  capillary  attraction,  becomes  smaller  equal  in  surface  to  about  one-eightieth  of  the  copper, 

and  smaller  and  the  fluid  more  and  more  voluble,  till  two  being  placed  near  the  stern,  and  two  on  the  bows. 

it  at  last  fills  the  whole  tube,  the  ether  having  expand*  She  returned  in  January  1825,  remarkably  clean,  and 

ed  two-fifths  of  its  original  bulk.     When  the  tube  is  in  good  condition. 

allowed  to  cool  in  a  vertical  position  various  currents        All  vessels  of  copper,  used  in  cookery  may  like*'* 
ascending  and  descending  appear,  and  then  a  cloud  be  protected  from  oxidation,  by  a  piece  of  tin  or  iron- 
suddenly  shows  itself  at  within  less  than  two-fifths  of  See  the  Phil.   Transactions,  1824,  p.  151 ;  sod  Dr. 
the  tube  from  its  top,  accompanied  by  a  rapid  ebulli-  Brewster's  Journal  of  Science,  vol.  I. 
tion,  which  announces  the  conversion  of  the  vapour  n   _     .  ,        .,         . . 
which  filled  the  tube  into  liquid.                                                1&  On  the  singular  effects  of  intoxuatwg &»• 

This  experiment  is  exceedingly  curious,  and  we  The  intoxicating  gas,  otherwise  called  the  nitrous 

•have  performed  it  repeatedly  and  shown  it  to  others  oxide,   or  the  gaseous  oxide  of  azote,  is,  like  at©*-  & 

with  no  other  precaution  than  holding  the  tube  behind  pheric  air,  a  compound  of  oxygen  and  nitrogen  gas,  w  ^ 

a  thick  plate  of  mica  in  case  of  its'  bursting.  differs  from  it  only  in  having  a  greater  quantity  of  oxj-  - 

The  same  results  take  place  whether  atmospheric  gen,  and  from  being  composed  of  27  parts  of  oiyg* 
air  occupies  the  two-fifths  of  the  tube  that  is  left  empty,  and  73  of  nitrogen,  while  the  nitrous  oxide  is  Con- 
or whether  the  air  is  driven  off  by  the  ebullition  of  the  -posed  of  37  parts  of  oxygen  and  6*7  of  nitrogen. 
•ether.  In  order  to  procure  the  nitrous  oxide,  nitrate  w 

The  part  of  this  experiment  respecting  the  expansion  ammonia  is  put  into  a  tubulated  glass  retort,  and  fl* 
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posed  to  the  heat  of  an  Argand's  lamp,  not  exceeding  of  the  paroxysms,  he  again  fell  to  the  ground,  apparent-    Science, 

500°.     The  nitrous  oxide  is  disengaged  along  with  ly  senseless  and  panting  vehemently.     For  the  space  of  vC«m<*"i* 

watery  vapour  which  condenses  in  the  neck  of  the  re-  two  hours  these  symptoms  continued ;  he  was  perfectly  ._"'  _^ 

tort,  while  the  gas  is  received  over  water.    It  is  ge*  unconscious  of  what  he  was  doing,  and  was  in  every         r*~^ 

nerally  white,  and  therefore  when  it  is  to  be  used  for  respect  like  a  maniac :  he  states,  however,  that  hisfeeU 

the  purpose  of  respiration,  it  should  be  permitted  to  ings  vibrated  between  perfect  happiness  and  the  most 

remain  at  least  an  nour  in  contact  with  water,  which  consummate  misery.    After  the  first  violent  efforts  had 

will  absorb  the  small  quantity  of  nitrate  of  ammonia  subsided,  be  was  obliged  to  lie  down  two  or  three 

and  of  acid  which  adheres  to  it.    In  this  way  about  times  from  excess  of  fatigue,  although  he  was  immedii- 

five  cubic  feet  of  gas  will  be  got  from  about  a  pound  of  ately  aroused  upon  any  one  entering  the  room.     These 

the  nitrate.  efforts  remained  in  a  degree  for  two  or  three  days,  ac- 

The  curious  property  which  this  gas  possesses  of  pro-  corapanied  by  a  hoarseness  which  he  attributed  to  the 

during,  when  inhaled,  a  very  remarkable  species  of  exertions  made  when  he  was  under  the  influence  of  the 

intoxication,  was  discovered  by  Sir  H.   Davy.    "  I  gss. 

breathed,"  says  Sir  Humphry,  "  three  quarts  of  nitrous        The  other  case  was  that  of  a  man  of  maturer  age, 
oiide  from,  and  into  a  silk  bag  for  more  than  half  a  and  of  a  grave  character.    For  nearly  two  years  pre- 
roinute,  without  previously  closing  my  nose  or  ex-  vious  to  his  taking  the  gas  his  health  had  been  very  de^ 
haurting  my  lungs.     The  first  inspiration  caused  a  licate,  and  his  mind  so  gloomy  and  depressed  that  he 
slight  degree  of  giddiness.    This  was  succeeded  by  an  was  obliged  almost  entirely  to  discontinue  his  studies* 
uncommon  sense  of  fullness  of  the  head,  accompanied  In  this  state  of  debility  he  inhaled  about  three  quarts 
with  loss  of  distinct  sensation  and  voluntary  power,  a  of  the  nitrous  oxide.    The  consequences  were,  an  asto- 
feeling  analogous  to  that  produced  in  the  first  stage  of  nishing  invigoration  of  his  whole  system,  and  the  most 
intoxication,  but  unattended  by  pleasurable  sensation."  exquisite  perception  of  delight.    These  were  manifest- 
In  describing  the  effect  of  another  experiment,  he  says,  ed  by  an  uncommon  disposition  for  mirth  and  plea* 
"  having  previously  closed  my  nostrils,  and  exhausted  santry,  and  extraordinary  muscular  power.   The  effects 
my  lungs,   I  breathed  four  quarts  of  nitrous  oxide  of  the  gas  were  felt  without  diminution  for  at  least 
from,  and  into  a  silk  bag.    The  first  feelings  were  simi-  thirty  hours,  and  in  a  greater  or  less  degree  for  more 
lar  to  those  produced  in  the  last  experiment,  but  in  than  a  week ;  but  the  most  remarkable  effect  was  upon 
less  than  half  a  minute,  the  respiration  being  continued,  the  organ  of  taste.     Before,  taking  the  gas,  he  felt  no 
they  diminished  gradually,  and  were  succeeded  by  a  peculiar  choice  in  the  articles  of  food,  but  immediately 
highly  pleasurable  thrilling,  particularly  in  the  chest  after  he  manifested  a  taste  for  such  things  only  as  mere 
ami  the  extremities.    The  objects  around  me  became  sweet,  and  for  several  days  he  ate  nothing  but  sweet  cake. 
dazzling,  and  my  hearing  more  acute.     Towards  the  Indeed  this  singular  taste  was  carried  to  such  excess, 
last  respiration  the  thrilling  increased,  the  sense  of  mus-  that  he  used  sugar  and  molasses  not  only  upon  his  bread 
cular  power  became  greater,  and  at  last  an  irresistible  oud  butter  and  lighter  food,  but  upon  hts  meat  and  vege- 
propenaity  to  action  was  indulged  in.    I  recollect  but  tables,  and  this  he  continues  to  do  at  the  present  time, 
indistinctly •  what  followed ;  I  knew  that  my  motions  although  nearly  eight  days  have  elapsed  since  he  irt- 
were  varied  and  violent.     These  effects  very  soon  haled  the  gas.     His  health  and  spirits  since  that  time 
ceased  after  respiration.     In  ten  minutes  I  had  re-  have  been  uniformly  good,  and  he  attributes  the  re- 
covered my  natural  state  of  mind.    The  thrilling  in  storation  of  his  strength  and  mental  energy  to  the  in- 
the  extremities  continued  longer  than  the  other  sensa-  fluence  of  the  nitrous  oxide.    He  is  quite  regular  in 
tions.    This  experiment  was  made  in  the  morning ;  no  his  mind,  and  now  experiences  no  uncommon  exhila- 
languor  or  exhaustion  was  consequent,  my  feelings  ration  but  is  habitually  cheerful,  while  before  he  was 
through  the  day  were  as  usual,  and  I  passed  the  night  habitually  grave,  and  even  to  a  degiee  gloomy, 
in  undisturbed  repose."  . 

Soon  after  Sir  H.  Davy  made  these  experiments,  lJ-  To  produce  a  Jine  purple  gas  from  Iodine. 

the  nitrous  oxide  was  inhaled  by  various  persons  with        Iodine  is  a  very  remarkable  substance,  obtained  from  To  produce 
various  effects.     In  some  it  produced  convulsion;  in  kelp,  the  properties  of  which  has 'been  very  fully  de- a  fine  pur- 
others  it  attacked  the  intellectual  functions;   in  many  tailed  in  our  article  on  Iodine,  vol.  xii.  p.  191.     If  we  pie  gas  from 
it  produced  an  irresistible  propensity  to  muscular  ex-  take  some  of  the  crystals  of  this  substance,  and  put  them  Iodine* 
ertion  ;  and  in  some  it  had  no  sensible  effect,  though  in  a  glass  tube,  about  3-4ths  of  an  inch  wide,  or  indeed 
breathed  perfectly  pure  and  in  considerable  quantities,  any  width,  and  four  or  five  inches  long,  and  then  hold 

Two  very  remarkable  cases  which  occurred  among  the  tube  to  the  fire,  the  crystals  of  iodine  will  evaporate 

his  own  students,  at  Yale  College,  have  been  recorded  into  a  fine  purple  gas  which  fills  the  tube.     As  soon  as 

by  Professor  Silliman,  who  witnessed  the  effects  that  the  tube  cools  the  gas  again  deposits  itself  in  small 

were  produced.  crystals. 

ct  A  gentleman  about  19  years  of  age,  of  a  sanguine 
temperament  and  cheerful  temper,  and  in  the  most  per-  18-  ^nmrkabU  explosion  of  gas  tn  a  well. 

feet  health,  inhaled,  the  gas,  which  was  prepared  and        In  our  article  on  Coal  Minks,  we  have  already  given  Remark- 

administered  in  the  usual  dose  and  manner.    Imme-  an  account  of  some  of  those  numerous  explosions  ofableexplo- 

diately  his  feelings  were  uncommonly  elevated,  so  that,  carbu  retted  hydrogen  gas,  which  sometimes  take  place  aion  of  gas 

as  he  expressed  it,  he  could  not  refrain  from  dancing  in  coal  mines ;  and  of  the  beautiful  safety  lamp  of  Sir  m  *  weH* 

and  shouting.    To  such  a  degree  was  he  excited  that  he  H.  Davy,  by  the  use  of  which  these  explosions  may 

was  thrown  into  a  frightful  delirium,  and  his  exertions  be  guarded  against.  ' 

became  so  violent  that  he  sunk  to  the  earth  exhausted ;        In  the  course  of  the  present  year  a  phenomenon  of  a 

and  having  there  remained  till  he  in  some  degree  re-  very  remarkable  kind,  and  the  more  remarkable  for  its 

covered  his  strength,  he  again  rose  only  to  renew  the  being  entirely  unexpected,  and  without  any  example, 

most  convulsive  muscular  efforts,  and  the  most  piercing  took  place  near  Edinburgh,  on  the  28th  April  1 825.  The 

screams  and  cries,  until,  overpowered  by  the  intensity    following  distinct  account  of  it  by  Mr  John  Coldstream, 
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is  published  k*  Djt  Brewster's  Journal  of Science,  vol  in.  by  miners  Maim,      fti  this   cavrtjr,    therefore— the  lJ 

p.  104.  size  of  which  could  not  be  exactly  ascertained,— the  ^ 

"About  three  months  since,  a  bore  for  a  well  was  com-  gas  seems  to  have  been  confined.  By  the  29th  of 
menced  in  Gannon  Street,  near  Leith  Fort.  Nothing  May  they  had  got  about  ten  feet  below  the  surface  of  s 
particular  was  observed  to  occur  in  the  course  of  the  the  shale,  and  still  the  gas  continued  to  escape  through 
workings,  till  Thursday  the  28th  ult.  when  the  depth  the  shale  from  the  floor  of  the  pit ;  in  quantities,  how- 
of  87  feet  from  the  surface  had  been  attained,  without  ever  so  small",  as  not  to  prevent  the  miners  from  work- 
finding  water.  The  bore  had  been  sunk  to  this  depth,  fag  aM  day  ;  they  now  complain  more  of  the  loath- 
through  seven  feet  of  vegetable  soil'  and  sand,  and  80  gome  sulphureous  odour,  which  they  still  experience  st 
feet  of  a  very  stiff  dark-coloured  day,  containing  im-  the  bottom  of  the  pit,  than  ot  any  difficulty  in  breath- 
bedded,  numerous  rounded  pebbles  of  quartz,  chlorite  frig.  The  pit  is  now  100  feet  deep,  and  no  water  his 
slate,  hardened  sand- stone,  and  coal.  On  the  morning  been  found;  Its  mouth  is  situated  about  fifty  yards 
of  the  28th,  at  half-past  six  the  two  men,  who  had  from,  and  is  elevated  about  twelve  feet  above  high 
hitherto  wrought  at  the  bottom  of  the  bore,  went  water  mark. u 
down,  as  usual*  without  lights,  and  commenced  their 

labours.    In  the  course  of  an  hour  after  this,  while  dynamics; 
driving  their  jumper  (three  inches  broad),  perpendi- 

cularly  through  the  clay,  they  suddenly  found  it  slip  1.  Experiment  showing  the  Equal  Jetton  of  Gravity  m 

down  about  si&  inches,  into  an  open  space.     Immedi-  Light  and  Heavy  Bodies* 

ately.through  the  hole,  thus  made  by ^the  jumper,  there  j    ^  ^  ^^  ^      ^  ^^  rf  gravity** 

issued  wi th 1  tremendous  violence,  and  terrific  noise    a  ,;  ht  and  fa         ^       .**      formerly  »5^  to  3 

vast  quantity  of  some  air,  which  rushmg  past  the  work-  J ye  recourse  J  ^  ^^  rf       ^     J         ^  ¥ 

men  in  the  bore,  ascended  with  such  velocity,  as  to  ce]ebrated  experiinent  of  thc  guinea  and  the  feather* 

carry  along  with  it  masses  of  the  clay  of  considerable  ^      wjth  £           yeloci     *  ^  ^^      ^  ^  je 

size.    The  men  below ,  latently  prepared  to  ascend,  di.p,fycd  for  centuries.        J                                       £ 

and  one  having  got  into-  the  bucket  wasdrawn  up  with-  |fa/  ^  „  Bm*dU*  Frevost  devised  the  follow,  b. 

out  dehty,  and  the  rope  again  lowered  for  the  other  .      fli      k          iment  whfch           g  ^  equal  actiso 

one.    He  was  s^n  to  get  into  the  bucket,  and  was  of*       £    b  £ovm    \hat  thewtardation  in  the  fill 

drawn  up  about  thirty  feet,  when  it  was  observed  that  rf  ^  godiV  arises*  solely  from  the  resistance  of  the 

he  appeared  as  if  dead,  and  leaning  over  the  bucket,  so  ^p,^  a  ^cce  of  y^^  <*  the  bottom  of  a 

as  to  be  m  dangei ■  offo  ling |out  ritogedier.    The >  md,  gma]1  b       jr^     weight  that  in  falling  the  bottom 

?n!!f0",ib0^  i*"*^*  "  ft  d°W.H  *nd  ^mg  of  it  will  always  keep  lowermost.    Let  the  box  now 

killed,  instantly  lowered  the  bucket  again;  and  one  M  from  th/hei  htFof  eight  or  nine  fect  j^  a 

of  them,  ignorant  of  its  being  noxious  air  that  had  C|uhi       and  ^  £       ^^  ^     .„  ^  mchthe 

-burst  from  its  confinement,  slid  down  on  the  rope,  still  _,__!.•  _  a|(  fJltt  anJ7z:^  ;,.*«.  ..  iV+h*  „,.,«,  u~a  ^.m* 

...           j,     .             !    .          . .     __  _  _   /Vl  u:  cusnion  at  tne  same  time,  just  as  it  tne  paper  naa  dung 

without  a  candle,  to  see  what  was  the  matter  with  his  ^  bottom  rf .     If  (» J  game    j^?^  ig  j^ 

f>lSMdlL0n.fi!!d,n!'  h<"!ieV.er\uU  bre'\h'n« ^f  Tn*  ed  to  fall  by  itself  from  the  saxneheightHt  will  flutter 

to  be  affecte.1,  he  returned  to  the  mouth  of  the  W.  ^,    and  obliquely  to  the  floor.     The  experimtnt 

A  lighted  candle  was  now  procured   and  brought  to  wiU  /        d     J„   ^  „  .f  ^   .      of     ^  £  ^ 

Ae  mouth  of  the  pit;  no  sooner  had  its  name  reached  4      J^             ^  w£g- 1  J^  ^ 

the  level  of  the  ground,  over  the  bore,  than  the  whole  ^      Th<J       id  deJcent  rf  ^            when  ^ac^(D 

air  in  the  pit  inflamed  and  exploded  with  a  report  as  ^  ^    b  fa  *    way  owing  to  ^JTaahesio/hetwea 

loud  as  that  nroduced  by  firing  a  large  niece  of  ord-  ;       d  ^  ^           ^   ^    ^  ^  ^  drcuiMUnce 

nan« ;.  the  dame.  Toae  to  the  height  of  faty  feet  and  f  here  ^      no  ai           ^          fa  <kaom     ^  ^ 

more  from  the  pit  s  mouth  and  are  described  as  having  yance  rf  ^  ^  fa  fr       rf  ^           ^j      ^  „„, 

been  of  a  blue  colour.    A  strong  sulphureous  odour  effect  ^  .f  thefe  wag  a       fect  TJg*m  ^^^  ^, 

was ;  immediately  perceptible.  of  paper.    A  little  boi  of  lead  or  piece  of  lead  with 

It  was  not  until  two  hours  after  this  explosion,  that  „„._,i  .j,.^  :„  lm,  «  _  _.«,:__  iu„  „»~i.«... 

.....                     ,              .      .  ~               .  round  edges  is  best  tor  making  tne  experiment, 

the  unfortunate  man  was  drawn  out ;.   he  was  quite  °                                or 

dead— his  clothes  were  but  little  injured  by  the  flames.  «_/•»*.          ..            _  j__    :„i  ____:«^_.. 

m.           u               .i-           _    J          /u          .1.    r  One  of  the  most  curious  dynamical  experiments 

Those  who   were  standing  near,  or  over  the  mouth  of  . .  .    .       .           .„          . .    _  /•*      .-         rT»i..  j^ 

the  bore,  at  the  time  of  the  explosion,  got  themselves  wbl^^  been  %*%"}  JE^T"*  H^S 

much  scorched,  and  otherwise  hurt.    Tbfwhole  neigh-  8Cent  ^^^f  ^tl^J,^1  °f  !$T% 

bourhood  was  violently  shaken,  but  no  windows  wire  »»on«  *he  "j*™**. ^iJ^^JL^X 

broken  by  the  shock.  S^11 1 ^f  *  fuU  A**™?*™  ttnder  «»  «««»■  SuM  m 

No  work  was  done  in  the  pit  for  a  week  after  this  °  ' 

occurrence ;  but  on  the  eighth  day  after,  a  candle  was  electricity  and  galvanism. 

again  brought  to  the  pit  s  mouth,  when  immediately  a 

second  explosion,,  not  quite  so  violent  as- the  first,  but  In  our  articles  on  Electricity,  Vol.  VII L  p.  411. 

of  the  same  character,  ensued ;  nor  could  the  men  ven-  and  Galvanism,  Vol.  X.  p.  79*  we  have  given  such  s 

ture  down  for  several  days ;  and  the  gas  collected  in  copious  detail  of  the  remarkable  experiments  which 

such  aiiantity,  that,,  for  about  a  week  after  this,  it  was  these  two  sciences  embrace,  that  there  is  little  cecasiofi 

exploded  every  morning ;  and  the  men  found  that  the  for  any  resumption  of  the  subject  under  the  present 

quantity  collected  seemed  to  be  greater  in  wet  than  in  article,  unless  to  give  an  account  of  some  of  the  mot* 

dry  weather.     On  continuing  the  workings  at  the  bot-  popular  discoveries  which  have  been  made  since  these 

torn  of  the  bore,  it  was  seen  that  the  jumper  used  by  articles  were  printed. 

the  deceased  and  his  companion,  had  penetrated  a  large 

cavity,  situated  immediately  under  the  clay,  and  having  1.  On  the  Pyro- Electricity  of  the  Tourmaline. 

for  its  floor  a  stratum  of  soft  bituminous  shale*  called  The  general  phenomena  of  the  pyro-electricity  of 


the  tourmaline  hive  been  already^described  under  Elec-  , 
tricky,  Vol.  VIII.  p.  456. 

In  pursuing  his  experiments  on  this  carious  sub* 
ject,  M.  Hany  found  that  the.  electricity  developed  by 
heating  tourmaline  and  the  sUkeons  oxide  of  mho,  in- 
stead of  disappearing,  as  had  been  supposed,  in  an  abrupt 
manner  at  the  ordinary  temperature,  had  only  reached 
the  point  or  node  through  which  it  passed  into  an  op. 
poiite  state  by  a  farther  reduction  of  temperature.  By. 
(be  application  of  cold,  therefore*,  to  the  tourmaline 
and  oxide  of  sine,  he  determined  that  the  pole  which 
possessed  vitreous  electricity  when  hot  developed  re- 
nmmt  electricity  when  cold.* 

It  has  been  shown  by  Dr.  Brewtter,  Edinburgh' 
Journal  of  Science,  vol.  i.  p.  211,  that  the  electri- 
city of  tourmaline  may  be  exhibited  in  a  very  satis-  , 
fictoty  and  simple  manner  by  means-  of  a  thin  slice 
taken  from  any  part  of  the  prism,  but  particularly 
when  its  surfaces  are  perpendicular  to  the  axis  of  the 
prism.  The  slice  k  then  placed  upon  a  piece  of  well 
polished  glass,  and  the  glass  heated  to  a  considerable 
degree.  About  the  heat  of  boiling  water  the  slice  will 
adhere  to  the  glass  so  firmly,  that  even  if  the  glass  is 
above  the  tourmaline,  the  latter  will  adhere  to  it 
for  five  or  six  hours.  In  this  way  slices  of  very 
considerable  breadth  and  thickness  will  develope  as 
roach  electricity,  as  is  capable  of  supporting  their  own 
weight 

In  order  to  show  the  electrical  phenomena  .of  the 
tourmaline  to  great  advantage,  by  combining  the  action 
of  its  two  poles,  Mr.  Sivright  fitted  up  a  crystal  so  as 
to  resemble  the  letter  B,  with  an  opening* in  its  round 
side.  The  straight,  part  of  the  letter  represents  the 
crystal,  and  the  two  curved  portions  are  pieces  of  sil- 
ver wire  rising  out  of  two  silver  caps,  one  of  which 
embraces  each  pole  of  the  tourmaline.  If  a  fifth  ball 
is  suspended  at  the  opening  between  the  ends*  of  the 
wires,  it  will  vibrate  in:  a  beautiful  manner  in  conse- 
quence of  their  opposite  actions* 

Sir  Humphry  Davy  has  stated,  Element*  of  Chemical 
Philosophy,  vol.  i.  p.  130,  that  "  when  the  stone  is  of 
considerable  size  flashes  of  light  may  be  seen  along  its 
surface." 

2.  On  the  Existence  ofPjjro+Electricty  in  various  Mi* 

nerals. 

The  subject  of  the  pyro-electricity  of  minerals  has 
been  recently  examined  by  Or.  Brewster,  Edinburgh 
Journal  of  Science,  vol.  i.  p.  208.  The  following  list  of 
pyro-electrical  minerals  shows  the  minerals  in  which 
pyro-electricity  has  been  discovered  by  preceding  ob- 
server*.. 
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exposed  to  heat.    He  used  also,  a  delicate  needle  of   Science,. 
brass,  the  pivot  of  which  moved  upon  a  highly  polish-  Cariosities' 
ed  cap  of  garnet,  and  which  was  affected  by  very  slight 
degrees  of  electricity.  v 

In  this  way  he  determined  the  pyro-electricity  of  the 
following,  minerals : 


in. 


Scolezite.f 
Mesolite.-f 
Greenland  ■  mesotype. 
Calcareous  spar. 
Beryl  yellow. 
Sulphate  of  barytes. 
Sulphate  of  strontites. 
Carbonate  of  lead. 
Diopskle. 
Fluor  spar,  red  and  blue. 


Diamond. 
Yellow  orpiment- 
Anafcime. 
Amethyst. 
Quartz  daupblny. 
Idocrase. 
Mellite  ? 
Sulphur  Native. 
Garnet 
Dtchroite. 


On  the  ex- 
istenceof 
pyro-elec- 
tricity in 
artificial 
crystals* 


Hiacrab. 

Observers. 

Mineral*. 

Tourmaline* 

Lctticry* 

Mesotype, 

Topaz, 

Canton. 

Prehnite, 

Axinite, 

Brard. 

Oxide  of  zinc. 

Bardie, 

Haiiy. 

Sphene, 

Haiiy. 


In  order  to  determine  the  existence  of  pyro-electri- 
city* in  minerals  where  it  had  little  intensity,  Dr. 
Brewster  employed  the  thin  internal  membrane  of  the 
Arundo  Phragmites,  which  was  cut  with  a  •  sharp  in- 
strument into  the  smallest  pieces.  These  minute  frag- 
ments were  well  dried,  and  the  pyro-electricity  of  any 
mineral  was  determined  by  its  power  of  lifting  one  or 
more  of  these  light  bodies  after  the  mineral  mid  been 


3,  On  the  Existence  of  Pyro+Electricily  in  Artificial 

Crystals. 

It  does  not  appear  from  any  of  Haiiy's  writings, 
that  he  even  suspected  the  existence  of  pyro-electri- 
city in  crystals  formed* by  aqueous  solution.  In  sub- 
jecting some  of  these  to  experiment,  Dr.  Brewster  was 
surprised  to  find  that  they  possessed  this -property,  and 
some  of  them  to  a  considerable  degree.  The  follow- 
ing is  a  list  of  those  in  which  he  discovered  it : 

•    Tartrate  of  potash  and  ioda.  Sulphate  of  magnesia.  • 

Tartaric  acid.  Prussiate  of  potash. 

Oxalate  of  ammonia.  Sugar. 

Oxymuriate  of  potash.  Acetate  of  lead. 
Sulphate  of  magnesia  and  soda.  .  Carbonate  of  potash. 

■  ammonia.  Citiic  acid. 

■  Iron.  Oxymuriate  of  mercury. 

Among  the  preceding  crystals,  the  tartrate  of  potash 
and  soda,  and  the  tartaric  acid,  are  pyro-electrical  in  ■ 
a  very  considerable  degree ;  but  the  action  of  several 
of  the  other  salts  is  comparatively  feeble. 

4.  On  the  Pyro-Eleclricitu  of  the  Powder  of  Tourmaline. 

Among  the  curious  properties  of  artificial  magnets,  On  the  py-< 
none  is  more  remarkable  than  that  which'  is  exhibited  rp-*lectn- 
by  cutting  a  niece  from  one  of  their  extremities.     If  cit7°f  "* 
the  piece  is  taken  from  the  north  pole  of  the  magnet,  {^Jnialine, 
it  is  itself  a  regular  magnet,  with  north  and  south  po- 
larity.   The  very  same  property  was  discovered  in 
the  tourmaline  xby  Mr.  Canton,  who  found  that,  if  it 
was  broken  into  two  parts  when  in  a  state  of  excita- 
tion by  heat,  each  fragment  had  two  opposite  poles. 
.Coulomb  has  ingeniously  explained  the  magnetical 
fact,  by  supposing,  that  each  particle  of  the  magnet  is 
itself  a  magnet  -with  opposite  polarities ;  and  Haiiy 
has  applied  the  same  explanation  to  the  analogous  phe- 
nomena in  the  tourmaline. 

If  we  attempt,  however,  to  reduce  the  magnet  into 
minute  portions  by  any  mechanical  operation,  such  as 
filing,  pounding,  &c.  the  particles  of  steel  are  found  ■ 
to  be  deprived  of  their  magnetical  qualities,  their  co- 
ercive power  being  destroyed  by  the  vibrations  or 
concussions  which  are  inseparable  from  the  process 
of  comminution.  Analogy  would  lead  us  to  expect 
the  same  result  with  the  tourmaline ;  and  we  have  no 
doubt  that  most  philosophers,  confiding  in  the  force 
of  recognised  analogies,  would  expect  that  the  powder 
or  dust  of  pounded  tourmaline  would  not  exhibit  any 
pyro-electrical  phenomena. 

In  order  to  ascertain  this  point,  Dr.  Brewster  pound— 


•  Our  countryman  Mr.  Canton  seems  also  to  have  discovered  this  point  long  ago. 
t.-Itts  probable  that  the  mesotype  of  HoUy  was  one  or  other  of  these  two  minerals.. 
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Science,  On  the  summit  of  Ben-Nevis,  about  mid-day,  the 
iCuitoMties  tonometer,  with  wet  bulb,  stood  at  86°  5°  Fahr.  in 
•the  cloud.  The  temperature  soon  after  rose  to  39°, 
and  the  cloud  in  which  we  stood  was  partly  evaporat- 
ed*: partly  borne  away,  leaving  a  view  of  the  sublime 
scenery  by  which  we  were  surrounded.  The  dense 
cloud*  on  every  side  hung  down  like  curtains  around 
the  panorama,  and  their  under  margins  were  so  de- 
iinite,  and  the  atmosphere  otherwise  so  clear,  that  one 
felt  disposed  to  stoop  down  as  if  to  see  farther  into  the 
distant  landscape,  which  was  illuminated  by  the  sun- 
shine. The  altitude  of  this  magnificent  accumula- 
tion of  vapour,  was  between  8000  and  4000  feet  above 
the  level  of  the  sea.  But  it  was  far  from  uniform,  at 
least  the  profile  of  its  under  surface  w^as  alternately 
elevated  and  depressed,  so  that  at  one  time  we  saw 
beneath  it  the  mountains  of  Perthshire  and  the  He- 
brides ;  and,  in  a  few  minutes  after,  our  view  was 
confined  to  the  valleys. surrounding  Ben-Nevis.  Soon 
after  mid-day,  the  weather  became  more  unsettled. 
Sometimes  a  cloud  rose  suddenly  on  the  face  of  the 
mountain,  and  rolled  down  the  valley.  Sometimes 
.one  came  from  the  neighbouring  summit  of  Corry- 
Rignson,  as  if  urged  by  a  violent  wind ;  and  at  other 
•times  the  condensed  vapour  ascended  rapidly  in  im- 
mense volumes  from  the  centre  of  the  valley  below, 
and  was  aptly  compared  by  one  of  the  party  to  the 
smoke  from  a  town  on  fire.  Trje  magnificence  and 
•variety  .of  these  clouds  amply  compensated  for  the 
loss  of  the  terrestrial  scenery. 

The  summit  of  Ben-Nevis,  for  a  considerable  ex- 
tent, was  covered  with  snow.  Not  only  was  there  a 
ravine  in  the  immense  precipice  on  the  north  side  of 
that  mountain,  containing  an  upfilling  of  snow  almost 
entitled  to  the  name  of  a  glacier,  and  several  beds  of 
great  depth  lying  fully  exposed  to  the  sun ;  but  there 
was  a  general  covering  of  about  three  inches  depth, 
which  nad  fallen  since  the  same  party  was  there  two 
days  before.  This  was  easy  to  be  conceived,  for 
about. one  o'clock,  the  temperature  fell  to  SS°.5,  a 
fresh  breeze  having  arisen  from  the  south-east,  bring- 
ing a  nimbus  along  with  it.  When  the  storm  reach- 
ed us,  it  proved  to  be  snow,  which  continued  to  fall 
very  heavily  for  about  two  hours.  Soon  after  it  be- 
gan, our  attention  was  attracted  by  a  very. singular 
noise,  which  was  heard  every  where  around  us.  It 
exactly  resembled  the  hissing  sound  which  proceeds 
from  a  point  on  an  excited  prime  conductor,  or  a 
strongly- charged  Ley  den  phial  of  an  electrical  appa- 
ratus, indicating  Jthe  emission  of  a  pencil  of  electric 
light,  which,  had  the  daylight  not  pverpowered  it, 
would  certainly  have  been  visible.  This  sound  was 
always  loud,  and  more  or  less  distinct  for  about  an 
hour  and  a  half.  It  seemed  to  proceed  from  every 
point  near  us.  But  amidst  the  general  hissing,  I  was 
convinced  that  I  could  specify  the  summit  of  my  um- 
brella and  several  points  of  the  rocks  from  which  I 
heard  it  issuing.  On  removing  to  the  cairn  on  the 
highest  point  of  the  mountain,  the  phenomenon  be- 
came remarkably  manifest,  and  we  could  almost  de- 
termine the  stones  from  which  the  pencils  were  pro- 
ceeding. 

Though  this  sound  of  the  electric  fluid  is  so  com- 
pletely sui  generis,  as  scarcely  to  be  confounded  with 
any  thing  else,  an  accident  now  occurred,  which  af- 
forded another  evidence  of  the  nature  of  the  action 
which  occasioned  it,  when  we  were  seeking  for  none. 
One  of  the  party  having  fallen  behind  the  rest,  in  ex- 


amining some  parts  of  the  mountain,  tame  up  toll*  & 
others  while  they  were  wondering  at  the  sound,  and (< 
trying  .to  find  shelter  from  the  storm  beside  the  cairn ;  ] 
and  were  it  not,  that  complacency  and  fortitude  an 
unalterably  expressed  in  his  countenance,  we  should 
certainly  have  concluded,  either  that  he  had  seen  "  the 
angry  spirit  of  the  storm,"  -or  something  else  very  ter- 
rific ;  for,  as  is  always  stated  -of  persons  having  wk- 
S eased  such  sights,  "  steterunt  comae/' — the  hair  of  his 
ead  stood  on  end— not  indeed  all  his  hair,  but  those 
locks  only  which  enjoyed  something  of  their  natural 
freedom  -to  move,  having  withstood  the  pelting  icon 
of  the  snow  and  rain  several  hours.  For  botanists, 
contrary  to  the  practice  of  the  vulgar,  sometimes  find 
it  more  convenient  to  wear  their  caps  in  their  pockets. 
Several  other  gentlemen,  then,  by  -uncovering  their 
heads,  gave  their  hair  an  opportunity  of  exhibiting  (be 
beautiful  phenomena  of  electrical  attraction  and  re- 
pulsion. 

ELECTRO-MAGNETISM. 

The  new  .science  of  Electro-Maonbtisxi  which  ha 
been  established  since  our  articles  Elkctbjcitt  art 
Magnetism  were  printed,  affords  a  aeries  of  most  snw- 
ing  and  interesting  experiments. 

As  we  propose  to  give  a  full  account  of  the  whole 
subject  under  the  article  THCBMO-ELBcraicrrr,  it 
would  be  unnecessary  to  anticipate  any  of  the  details 
under  the  present  article. 

HOHOXO0Y. 

1.   An  account  of  Breguefs  eye  piece  chrommterfx 
counting  fractional  parts  <fa  second. 

In  observing  the  disappearance  of  a  star  behind  tbeAi 
wires  of  a  transit  instrument,  it  is  not  eaay  to  observe^ 
to  the  Jif I h  part  of  a  second  of  time ;  but  as  this  qw- '" 
tity  corresponds  to  three  seconds  of  right  ascenswnft^ 
becomes  a  matter  of  considerable  consequence  to  dis- 
tinguish even  tenths  of  a  second. 

The  instrument  by  which  M.  Breguet  proposes  to  ?* 
supply  this  defect  is  shown  in  Plate  CCCCLXXXV,  J* 
Pig.  6,  where  AB  is  a  section  of  the  eye  piece  of  if^j 
telescope  through  the  anterior  focus  of  the  eyeglass,^ 
the  field  bar  being  represented  by  the  black  ring. 
The  box  CD  attached  to  it  contains  a  chronometer 
which  points  out  on  the  dial  plate  EF,  by  means  of  the 
index  G,  every  ten  seconds,  the  dial  plate  being  divided 
into  ten  minutes.  Two  other  indices  m  a,  revolve 
through  the  field  of  the  telescope,  and  in  the  planed 
the  wires.  The  shorter  one,  h,  marks  units  or  tiofle 
seconds  upon  a  segment  of  a  circle  o  p  of  60°  divided 
into  ten  seconds.  The  larger  index,  m,  terminates  ii 
an  opaque  disc,  the  centre  of  which  describes  in  one 
second  a  segment  of  60°,  which  may  be  divided  into 
ten  parts  or  tenths  of  seconds.  The  prolongations  of 
the  divisions  1,  3,5,  7,  9,  determine  the  distances  rf 
the  wires  in  the  field,  so  that  they  may  give  their  aid 
in  estimating  the  divisions  of  the  scale.  The  coind* 
dence  of  the  disc  with  one  of  the  wires,  or  its  situatna 
in  the  middle  of  one  of  the  intervals  between  the  wire* 
indicates  one,  two,  or  three  tenths  of  a  second.  Al 
the  indices  move  in  the  same. direction  as  the  ittf, 
and  there  is  a  detent  for  stopping  the  wheel  wort 
and  a  lens  near  the  eye  for  enabling  it  to  resd  of 
the  minutes,  and  the  tens  of  seconds  on  the  diaipli* 
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In  order  to  ase  this  instrument  the  minutes  end  tent  if  it  is  placed  as  at  B,  the  arrow  will  remain  in  the    Scknee. 

of  seconds  are  first  observed  on  the  dial  plate  EF,  a  few  position  AB,  and  point  to  IX*.    If  the  small  weight  Curiusuici 

seconds  before  the  star  reaches  the  wires,  then  by  rais-  is  placed  as  at  D,  so  as  to  be  at  the  greatest  possible        MW 

tag  the  eye  to  the  field  of  the  telescope,  the  shortest  distance  from  the  centre  O,  the  arrow  will  joint  to 

needle  »  points  out  the  units  of  seconds  which  are  to  XIP1,  and  so  on  at  the  other  quarters,  as  at  E,  and  F 

be  added.    The  eye  of  the  observer  must  now  be  fixed  in  Fig.  10.    In  like  manner,  intermediate  positions  of 

solely  upon  the'  star  which  is  about  to  pass  behind  the  the  little  weight  will  cause  the  arrow  to  point  to  in- 

first  wire,  and  he  reckons  fractional  parts  of  the  seconds  termediate  hours.    If  we  now  could  fix  in  the  box  a 

by  observing  laterally  and  indirectly,  the  passage  of  piece  of  wheel-work  to  displace  this  weight  in  a  re. 

the  disc  m  over  the  divisions  from  0  to  10.  gular  manner,  so  as  to  describe  the  circumference  of 

M.  Breguet  hat  not  yet  published  any  account  of  the  the  box  m  twelve  hours,  the  arrow  AB  would  revolve 

interior  arrangements  of  the  chronometer.  .  in  twelve  hours,  and  would  point  them  out  on  the 

*.  Description  o/Rkuuec'i  Chronograph.  dial-plate  like  the  hand  of  a  clock.    If  the  wheel-work 

_,.  *"  .  M  •-     »»  should  carry  the  weight  round  the  box  tn  an  hour,  the 

This  piece  of  watch-work  was  invented  by  M.  «rrow  would  mark  minutes  on  the  dial.  The  additional 
Beussec  in  J  Ml,  and  has  been  greatly  improved  by  wei  nt  which  we  ^  introduced  for  the  purpose  of 
M.  Breguet  The  object  of  it  is  to  record  on  the  dud  explaining  the  principle  of  the  machine,  is  not  actual- 
plate  the  fractions  of  seconds  at  any  instant  of  time,  so  ,_  medm  BIt  e&u  £tun\\y  in  erer-  wtUiit  „  tbe 
that  >t  enables  ns  to  determine  with  great  accuracy  in  f^^  rf  ^  rf  e  watch  j,  at .  disuiice  fan 
seconds  and  fractions  of  a  second  the  interval  elapsed  ju  ^^  of  foJ  m  ^^  of  ^  ^^  of  ^ 
between  any  two  instants.  The  needle  is  supplied  mainspring  b^.  ^^  futee.  We  require,  therefore, 
with  as  much  of  a  prepared  black  colour  aa  will  serve  ^  ^  ^  m  wrtch  „  the  box  B,  Fig.  10.  in  such  a 
for  fiity  ezpenmenta.  The  instant  that  we  press  down  mmlm '^  k  ^^  without  communicating  its 
a  button,  the  needle  deposits  a  black  point  on  the  dial  inodwi  to  the  am>w  AB»  This  may  be  done  intwo 
plate  during  five  minutes,  so  that  these  points  can-  lt^  The  ,xIe  ^  ^  ^^  /^  a  ^  1||Ce 
not  be  confounded  with  one  another.  This  instru-  whereit  comes  out  of  the  plate  in  which  it  moves, 
ment,  which  is  singularly  accurate,  has  a  dial  plate  ^^  a  n  which  n  ^  Mi\  of  by  one  of  the 
with  second  and  minute  hands.  In  M.  Rieossecs  in-  two  „„„  -^  between  which  the  watch  is  carried, 
strament  printer's  ink  is  used  for  marking  the  points,  which  ^^  -^  m  faed  to  ^  ^  The  otner 
and  the  instantaneous  contact  of  the  point  has  no  in-  mi  of  the  axle,  which  is  round,  mores  in  a  hole  per- 
fluence  on  the  motion  of  the  dial  which  »  moveable.  fowted  in  ^  ^path*  cross  piece..  This  method. 
In  Breguet's,  the  dial  seems  to  be  fixed.  tl,^  ^  most  g^  i§  „&  j^,  „  conveniaot 
S.  Description  of  GritbeCs  PurUtbk  Night  Clock.  as  the  following :  2d,  On  one  of  the  cross  pieces  above 

This  clock,  constructed  by  M.  Griebel  of  Paris,  mentioned  ia  fixed  a  wheel  O.  Fig-"-  which  cannot 

is  represented  in  Plate  CCCCLXXXV.  Fig.  7.  and  turn  round.    Above  Ae  plate  of  the  watch  P*Mesthe 

Fig.  8.  the  former  showing  it  fn  perspective,  and  the  «k,rf*  wnee>.  «>  *•»«*»•  ****  ,•  P«"«»  *»  wh,fh 

latter  in  section.    A  is  the  globe  which  contains  tbe  *ork»  m  «•»  w1b^,  O^  The  wheel-work  actuated  by 

dock  movement  and  the  lamp  B.    The  dial-plate  C  *•  V^S  «*  ^'"f  •**•  to  turn  tbe  wheel  O,  turns 

has  a  rim  of  a  round  glass  with  the  hours  painted  up-  9nite  round  it,  and,  consequently,  carries  the  centre 

on  it  between  B  and  C ;  EE  is  a  plate  in  the  centre  *  «?«ty  of  the  watch  quite  round  the  interior  cir- 


\ 


the  hours  and  minutes  ire  painted*  «*  AB  J°  "I*1"  lJL  lwe1v1f  *™™'\h™  *?**!}?£ 

It  would,  we  think,  hi  an  improvement  on  this  f'g»*  **h>  and  O  96;  or  R  10,  and  O  120s    If  AB 

clock  to  place  a  mirror  between  GG,  to  intercept  all  »  i0  ^  in  «•  ^our- ^  R  anJ  °  tou!t  £*•  *e 

the  rays  that  do  not  fall  upon  the  rim  of  ground  glass,  ™e*u!nh?*rf  ***•    See  Baron  Ferussac  1 \BuU.  des 

which  by  means  of  another  mirror  behind  B,  would  **.  W"*  '«•  1825«  P- 12"  <*  Edinburgh  Journal  of 

throw  some  additional  scattered  light  on  the  rim  itself.  .«?***>  ▼<*• IM-  P*  *48. 

while  it  would  protect  the  wheel-work  from,  the  direct  &m  Breg^9  Chronometer  with  Double  Seconds. 

radiation  of  the  lamp.     See  Dr.  Brewster  a  Edinburgh  __.     _.  _                              . .  ».    .                      *  * 

Journal  of  Science,  vol.  iii.  p.  $46.  ™,s  }***  contrivance,  which  is  constructed  for  Brogue* 

,    _.                                 •  Sale  by  M.  Breguet,  has  sometimes  a  dial-piate  with  ehronom*- 

4.  Description  < f  Lrnor manors  New  Chronometer.  two  BeconA  h9n*s,  and  sometimes  two  dial-plate*  and  *rwith 

This  very  singular  piece  of  mechanism,  which  ex-  two  second  hands.     In  order  to  determine  any  interval  *™*^f 

cited  much  interest  at  the  expositions  of  French  in-  of  time,  the  observer,  at  the  commencement  of  the  MmdB- 

dastry  in   161 9  and  1823,  is  represented  in  Plate  observation,  presses  a  button,  and  stops  one  of  the 

CCCCLXXXV.  Figs.  9,  10,  11.      The  principle  of  needles,  and  when  the  observation  is  concluded,  be 

this  caronocaeter  consists  in  the  continual  displace-  again  sets  the  same  hand  agoing.    The  difference  be* 

ment  of  tbe  centre  of  gravity  of  the  arm  of  a  lever,  tween  the  two  second  bands  snows  the  interval  re- 

Tbis  lever  ha*  the  form  of  an  arrow  AB,  Fig.  9.  quired,  an  account  being  kept,  of  the  minute*  if  tbe 

which  is  capable  of  moving  round  a  horizontal  axis  interval  exceeds  60  seconds. 

O,  fixed  in  the  middle  of  a  dial-plate  divided  into  -    n          .    -.    ,.    „          ,    .    ~» 

twelve  hours.    The  two  arms  AO,  BO  are  unequal,  *  Breguets  De*Ue  Symjmththe  Chronometer.         ^ 

and  at  the  end  B  is  fixed  a  round  box.    If  we  place  in  This  curious  time-piece  consists  of  two  independent  faJJb'e  * 

the  box  a  amaU  weight,  which  ha*  the  power  of  mov-  watch  movement*  in  the  same  box,  and  without  any  tympatbetit 

tng  round  the  interior  drcumference  of  tbe  box,  and  mechanical  communication,  having  each  iheif  separate  dironomt- 

roi*.  xra.  paxt  iu  *4  d                                      tec. 
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Science,     (|ia]s  and  hands.    The  two  movements  influence  each 
Curiosities  0^gr  phyticaUy,  and  their  slight  anomalies  are  reduced 
_'°'IJ^  more  than  one  half.     The  continued  agreement  of  the 
T  *  ~    two  chronometers  is  a  security  against  any  errors. 
One  of  these  instruments  was  submitted  by  the  French 
Board  of  longitude  to  very  severe  tests,  and  even  to 
that  of  a  vacuum ;  but  the  two  second  hands  never 
ceased  to  beat  together  to  the  same  fraction  of  a  second. 
M.  Breguet  has  not  explained  how  tfie  two  chrono- 
meters influence  each  other  physically ;  but  we  have 
no  doubt  that  they  do  it  by  means  of  the  balances,  in 
the  same  way  that  two  clocks  agree  with  one  another, 
•  by  their  pendulums  getting  into  the  same  train  of  vi- 

bration. Some  cuiious  observations  on  this  subject 
have  already  been  made  in  our  article  Horology, 
Vol.  XL  p.  162. 

7.  Breguet  s  Sympathetic  Clock. 

Brcguet't  This  curious  piece  of  mechanism,  the  construction 
sympathetic  0f  which  has  not  been  published,  has  the  property  of 
clock'  setting  to  the' proper  time*  and  regulating  a  repeating 

watch  made  for  the  purpose.  This  repeater  is  carried 
in  the  pocket  during  the  day,  and  at  night  it  ia  placed 
above  the  pendulum  in  a  sort  of  frame,  which  forms 
part  of  the  decoration  of  the  clock. 

If  the  repeater  is  put  wrong  so  as  to  go  too  fast  or 
too  slow  even  for  a  quarter  of  an  hour,  it  is  sufficient 
to  place  it  before  noon  or  midnight  in  its  watch  frame, 
in  order  that  at  these  two  times  we  may  see  the  hands 
either  move  forward  or  backward  to  the  time  marked 
by  the  clock.  The  interior  regulation  of  the  watCh  is 
restored  by  the  same  means  with  as  much  accuracy  as 
it  could  be  done  by  an  artist  after  a  trial  of  it  for-  se* 
veral  days. 

8.  On  the  Use  of  the  Common  Watch  for  Philosophical 

purposes. 

On  the  use       As  a  watch  is  often  the  only  time-piece  which  can 

of  the         .be  commanded  for  occasional  philosophical  purposes, 

common      jt  becomes  of  some  importance  to  have  a  method  of 

watch  for     reckoning  short  portions  of  time  by  it  with  facility  and 

P^^P11*-  accuracy.  The  Rev.  Mr.  Pearson  has  shown  that  (what- 

V0J^T'      ever  be  the  numbers  of  which  the  wheelwork  consists,  if 

we  divide  double  the  product  of  the  numbers  of  u  eth 

in  all  the  wheels  from  the  centre  wheel  to  the  crown 

wheel  exclusively,  by  the  product  of  the  hours  of  all 

the  pinions  which  engage  in  those  wheels,  the  quotient 

will  express  the  number  of  beats  of  the  watch  in  one 

hour.    If  the  quotient  is  divided  by  5600,  the  number 

of  seconds  in  an  hour,  we  shall  then  have  the  number 

of  beats  in  one  second. 

In  the  above  calculation,  the  wheels  and  pinions 
which  constitute  the  dial  work  are  not  taken  into  ac- 
count, nor  the  great  wheel  and  pinion  with  which 
it  acts,  because. the  only  use  of  the  former  is  to 
cause  the  hour  and.  minute  hands  to  revolve  in  their 
proper  time,  and  the  use  of  the  great  wheel  and  pi- 
nion is  to  determine  in  conjunction  with  the  number 
of  spirals  on  the  fusee,  the  number  of  hours  that  the 
watch  will  continue  to  go  at  one  winding  up  of  the 
chain  round  the  mainspring  barrel  The  reason  why 
double  the  product  of  the  wheels  is  used,  is  that  only 
one  tooth  of  the  crown  wheel  completely  escapes  from 
the  palates  at  every  two  vibrations  of  the  balance. 

Let  us  suppose  the  watch  used  to  have  the  following 
numbers.  See  Hobology,  Plate  CCCII.  Fig.  1.  and 
Vol.  XI.  p.  125. 
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Centre  wheel  M  and  pinion  a, 
.    .      Third  wheel  E  and  pinion  6,  48—6  l 

Cqntrate  wheel  K  and  pinion  c,      48—6  ^\ 

Crown  wheel  C,  .15 

Palates  p,p,        ...  2 

Now  gjX  48X48X15X2      3752480 

6x6x6      .  216     -1WUWU 

an  hour,  or  4.75  beats  in  a  second.  The  number  of 
spirals  on  the  fusee  is  7,  consequently  the  number  of 
hoars  that  the  watch  will  go  at  one  winding  up,  will 

48  40     56 

be  7  X  jg  =  28,  and  the  dial- work  being  75  X  ^  = 

1440 

-r— =12,  shows  that  while  the  driving  pinion  of  19 

goes  twelve  times  round,  the  last  wheel  of  86  goes  on- 
ly once,  and  consequently  that  the  angular  velocities 
of  the  two  hands  carried  by  their  hollow  axles  are  to 
each  other  as  12  to  1. 

Mr,  Pearson  has  shown,  that  a  watch  with  the 
following  numbers  will  indicate  hours,  minutes,  and 
seconds  by  three  hands,  and  give  four  beats  in  a  second 


•  • 


Great  wheel, 
Centre  wheel  M  and  pinion  a, 
Third  wheel  L  and  pinion  6, 
Contrate  wheel  K  and  pinion,  c. 
Crown  wheel  C  and  pinion, 
Palates  p,p,    , 


50  teeth. 

60—10 
8 
8 

15—  6 

2 


'  The  dial- work  as  usual.  The  fusee  has  six  spinW 
and  the  watch  goes  30  hours.  By  the  above  rule,  the 
beats  will  be  calculated  thus: 


60  X  64  X  48  X  !  5      5529600 


and 


8X8X6 . 
14400 


384 


=  14400 'beats  in  an  hour, 


3600 


=4  the  number  of  beats  id  a  second.   See 


Nicholson's  Journal,  4to.  vol.  iii.  p.  49. 

9.  Description  of  some  of  the  Cloche  invented  by  M. 

oersvere* 

In  the  cabinet  of  pieces  of  mechanism  made  by  the  Iter* 
late  M.  Serviere,  there  were  many  clocks  invented  by  tf*::i 
himself,  and  exhibiting   much  ingenuity.     The  ac-!*"'" 
counts  which  have  been  published  of  these  inventions  "^ 
do  not  enable  us  to  describe  their  interior  mechanism;    ' 
but  the  ingenious  artist  who  sees  the  effects  which  are 
produced,  and  the  external  structure  of  the  clocks,  an 
have  no  difficulty  in  making  them. 

Most  of  these  clocks,  all  of  which  were  made  by  31. 
Serviere  himself,  operate  by  the  elasticity  of  spring*, 
the  gravity  of  weights,  and  the  motion  of  water  orot 
sand. 

One   of   these    clocks    is    represented   in   Plate  Pun 
CCCCLXXXV.  Fig.  12.    It  consists  of  a  dome  sup-  <«<f 
ported  by  six  columns  qn  a  hexagonal  base.    Aroond  *'?' 
these  columns  are  coiled  two  copper,  wires  running 
in  a  spiral,  and  parallel  to  each  other,  from  the  dome 
to  the  pedestal.    These  copper  wires  are  fixed  to  toe 
columns  by  small  consols,  so  as  to  form  a  channel  or 
groove,  which  permits  a  polished  copper  ball  to  de- 
scend by  its  own  weight  from  the  top  ef  the  railway 
to  the  bottom.    As  soon  as  the  copper  ball  reaches  the 
bottom  it  enters. a  bole  H,  where  itfalls  upon  a  spring 
whose  detent  being  loosened  by.  the  impulse,  thro** 
it  up  again  with  the  utmost  nicety  through  the  bole  G 
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«,  id  the  ceiKtfg  of  the  dome,  where  it  again  enters  the 
«»  copper  railing,  and  descends  as  before.  The  ball  con- 
tinues  this  motion  with  the  greatest  regalamy, perform- 
ing  its  ascent  and  descent  in  equal  times,  and  conse- 
quently communicating  an  equal  motion  to  the  clock  in 
the  pedestal  below,  by  its  successive  impulses. upon ■ 
the  spring  beneath  the  hole  H. 

In  another  dock  of  the  same  kind,  the  small  copper 
ball,  in  place  of  being  projected  upwards  by  a  spring, 
is  carried  upwards  in  a  small  bucket  which  rises  and 
falls  perpendicularly  within  the  columns.  This  little 
bucket  receiving  the  ball  when  it  quits  the-  wire 
groove,  delivers  it  into  the  dome  at  the  commence- 
ment of  the  railway. 

In  a  third  clock  the  copper  ball  is  carried  up  on  the 
outside  groove  of  an  Archimedes's  screw  placed  in  an  in- 
dined  position  between  the  columns.  In  a  fourth 
clock,  which  resembles  a  writing  desk,  a  second  bail 
makes  its  appearance  at  the  top  of  the  railway  just 
when  the  first  descends  into  its  hole,  and  these  two 
balls  succeed  each  other  with  great  accuracy. 

In  ajffth  clock  the  copper  ball  passes  through  the 
bodies  of  two  serpents,  one  placed  above  the  other ; 
the  upper  one  having  a  see-saw  motion  round  its  cen- 
tre. When  the  upper  serpent  stoops  with  its  head  it 
receives  from  the  tail  of  the  lower  serpent  a  ball  of 
copper  which  it  swallows,  and  passing  along  to  its  tail, 
the  descent  of  the  tail  delivers  it  into  the  mouth  of  the 
lower  serpent.  The  oscillations  of  the  upper  serpent 
give  motion  to  the  clock  in  the  pedestal  below.  This 
clock  is  shown  in  Plate  CCCCLXXXV.  Fig.  IS. 

In  a  sixth  clock  a  cylindrical  copper  box,  about  five 
inches  in  diameter,  with  dial  plate  and  hour  hand  like  a 
watch,  descends  imperceptibly  along  an  inclined  plain. 
There  is  also  a  rectilineal  dial  with  the  hours  on  the 
edge  of  the  inclined  plane ;  and  the  index  hand  on  the 
cylindrical  box,  which  always  keeps  a  vertical  position, 
points  out  with  its  upper  end  the  hour  on  the  dial  of 
the  box,  and  with  its  lower  end  the  hour  on  the  recti- 
lineal dial.  This  timepiece  has  neither  spring  nor 
counterweight.  The  time  that  it  keeps  going  is  pro- 
portional to  the  length  of  its  inclined  plane,  and  it  re- 
ceives its  motion'  only  by  the  effort  which  the  round 
box  makes  to  retain  itself  on  the  inclined  plane  con- 
trary to  its  natural  tendency  downwards.  The  expe- 
riment with  it  is  made  thus : — when  the  box  is  on  the 
inclined  plane  it  descends  imperceptibly  and  regularly, 
marking  the  time  as  has  been  mentioned,  and  the  mo- 
tion of  its  balance  is  distinctly  heard ;  but  as  soon  as 
the  cylindrical  box  is  taken  from  the  inclined  plane 
and  placed  on  a  horizontal  plane,  the  motion  of  the 
clock  ceases,  and  the  sound  of  its  balance  is  no  longer 
heard,  because  the  round  figure  being  then  in  its  na- 
tural state  no  longer  makes  any  effort 

In  a  seventh  clock  the  cylindrical  box  after  com- 
pleting one  inclined  plane  comes  upon  a  horizontal 
one  which  it  elevates  to  the  same  angle  as  the  first ; 
and  in  an  eighth  clock  the  inclined  plane  forms  a  spi- 
ral round  a  little  temple,  the  inclined  plane  replacing 
the  wires  in  Fig.  12.  and  the  box  takes  a  week,  to 
descend  it.  When  it  has  reached  the  bottom  it  is  car- 
ried up  to  the  top  and  again  commences  its  descent. 
*■*•  Another  clock  described  by  M.  Serviere  operates  by 
the  fall  of  sand,  which  causes  it  to  move.  The  flow  of 
the  sand  occupies  exactly  one  hour.  Its  cage  has  an 
axil  round  which  it  turns  like  the  index  of  the  dial  of 
a  common  clock.  The  two  glasses  which  hold  the 
sand  have  the  form  of  those  in  the  common  sandglass. 
They  have  each  a  false  moveable  bottom,  which  can ' 


rise  and  fall  a  little  by  the  iid  of  a  fine  piece  of  skin    Menee, 
which  folds  up  and  falls  down  like  the  leather  of  a  pair*  Cunosfriei 
of  bellows.     When  the  sand  has  flowed  from  the  upper    ■     "' 
into  the  under  glass,  the  false  bottom  of  the  last  glass,-  J"~f  ~x" 
on  which  all  the  sand  rests,  descends  and  presses  up  a 
lever  balanced  by  a  counterweight  less  heavy  than  all 
the  sand.     The  beam,  therefore,  receives  a  see-saw 
motion  at  the  moment  when  the  last  grains  of  sand  fall 
into  the  lower  glass,  and  a  detent  being  at  the  same 
time  loosened,  the  springs  in  the  interior  of  the  box 
act  and  turn  round  the  sandglass.    The  empty  bottle 
is  now.  undermost,  the  sand  again  flows,  and  the  same 
operation  is  repeated.    Every  time  that  the  sandglass* 
turns,  the  dial  plate,  which  is  within  the  box,  makes  one 
twelfth  of  a  revolution,  and  each  hour  shows  itself  at' 
an  opening  in  the  box. 

In  another  dock  of  M.  Serviere's  invention,  the 
hours  marked  on  the-  horisontal  cornice  of  a  room  are 
pointed  out  by  the  figure  of  a  mouse  which  runs  along 
die  cornice,  and  the  same  effect  is  produced  on  a  ver- 
tical column  by  the  ascent  and  descent  of  a  lizard. 

The  last  clock  of  M.  Serviere's  invention  which  we  Magnetic 
shall  notice,  consists  of  a  plate  of  tin  like  a  soup  plate,  Clock, 
on  the  circumference  of  which  the  hours  are  engraven. 
After  filling  the  plate  with  water,  a  tortoise  cut  out  of 
cork  is  thrown  into  the  plate,  and  constantly  goes  inj 
quest  of  the  hour,  pointing ,  it  out  with  its  mouth  r 
on  the  dial-plate.  When  left  in  that  position  it  foU 
lows  imperceptibly  the  margin  of  the  plate,  showing 
the  hour  .with  great  accuracy.  In  whatever  way  the 
plate  is  turned,  and  wherever  it  is  placed,  .the  tor- 
toise indicates  the  hour  with  equal  accuracy.  The 
construction  of  this  piece  of  mechanism  is  not  hinted' 
at  by  M.  Serviere,  but  we  cannot  doubt  that  there  is 
placed  in  the  inside  of  the  piste,  that  is,  within  the 
thickness  of  its  bottom,  a  common  watch,  whose  hours 
correspond  with  those  on  the  external  dial,  and  whose 
hour  hand  is  magnetised.  If  a  piece  of  steel  or  soft 
iron  is  placed  within  the  tortoise,  it  is  quite  clear  that 
the  magnetised  hour  hand  will  cause  the  tortoise  to 
take  a  parallel  position,  and  to  follow  it  round  the 
dial-plate,  pointing  out  the  hours  with  the  same  ac- 
curacy as  the  real  hour  hand  would  do  were  it  vi-. 
sible. 

There  are  a  great  many  amusing  and  highly  inge-. 
nious  pieces  of  clock-work  invented  by  Dr.  Franklin, 
James  Ferguson,  and  others,  which  might  with  great . 
propriety  have  been  described  in  the  present  article  ;* 
but  as  most  of  these  have  been  described  in  the  works. 
of  Ferguson,  which  are  in  the  hands  of  almost  every; 
person,  it  would  not  be  adviseable  to  repeat  the  des- 
criptions here,  as  our  object  hasrbeen  to  describe  in- 
ventions which  are  not  very  commonly  known,  and 
which  are  found  in  works  not  possessed  by  general 
readers. 

HYDRODYNAMICS. 

In  our  article  on  Hydrodynamics,  we  have  given 
an  account  of  various  amusing  experiments,  to  which 
it  is  necessary  only  to  refer  the  reader. 

1.  Mr.  Perkins's  Steam  Gum. 

Among  the  most  remarkable  inventions  of  modern  Mr.  Per- 
times,  must  be  enumerated  the  steam  gun  of  Mr.  Per-,  kint'a  steam 
kins,  by  which,  with  the  elastic  force  of  steam,  he  is  £UM' 
able  to  discharge  balls  with  a  velocity  and  force  which  - 
surpass  even  those  produced  by   gun-powder.    But 
"it  is  not  merely  on  this  ground  that  toe  steam  gun  - 
is  superior  to  the  ordinary  one. '  The  balls  may  be 
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made  to  follow  one  another  in  immediate  and  rapid, 
succession. 

In  order  to  prove  the  power  of  his  gun,  Mr.  Per* 
kins  has  constructed  a  small  apparatus,  which,  when 
connected  with  the  steam  boiler  or  generator,  has 
been  found  to  discharge  ordinary  musket  bullets  at 
the  rate  of  240  in  a  minute,  and  with  such  terrible 
force,  that  after  passing  through  an  inch  deal,  the  ball, 
in  striking  against  an  iron  target,  became  flattened  on 
one  side  and  squeezed  out.  The  original  siae  of  the 
bullets  were  0.65  of  an  inch,  but  after  striking  the  tar* 
get,  they  were  plano-convex,  their  diameter  being 
1*070  inches,  and  their  thickness  0.29  of  an  inch. 


forma  in  our  latitude  an  angle  of  about  19j°  with  the 
horiaon  or  the  complement  of  the  dip  of  the  needle. 
By  more  accurate  observations  made  at  Woolwich,  he 
found  the  inclination  of  that  plane  to  be  19°  M,  while 
the  complement  of  the  dip,  as  determined  by  an  ex- 
cellent dipping  needle,  was  19°  29$'.  By  means  of 
numerous  experiments,  Mr.  Barlow  found  that  tht  de- 
viation of  the  needle  placed  at  any  point  of  the  surface 
of  the  sphere,  was  represented  by  the  following  formula*. 

Tang.  A=A  Sin.  S  x  Cos.  I 

x  being  the  latitude,  and  /  the  longitude  of  the  needle, 
or  that  the  tangent  of  the  deviation  is  proportional  to 


When  the  gun  is  constructed  for  use,  the  balls  are    the  ***"*[«  °f  ih<  «"e  °J  UiC  doubk  btitodr,  and  iht 
put  into  a  sort  of  hopper,  and  the  moment  one  of  them    *****  °J  the  /Q"^«««- 


falls  into  its  place,  a  cock  is  turned,  which  allows  a 
portion  of  the  highly  heated  water  to  flash  off  into 
steam,  and  to  propel  the  ball  with  a  tremendous  force. 
Under  our  article  Stbam,  we  may,  perhaps,  be  able  to 
give  some  farther  information  concerning  this  curious 
invention. 

2.  Perkins's  Steam  Rocket. 

This  very  ingenious  invention,  which  Mr  Perkins 
has  recently  secured  by  a  patent,  is  shown  in  sec- 
tion in  Plate  CCCCLXXXV.  Fig.  14.  where  a  b 
is  the  rocket  or  hollow  vessel  made  of  wrought  iron. 
A  piece  of  irop  h  is  screwed  into  the  end  of  it,  and 
having  a  small  aperture  or  bore  through  it    To  the 


By  making  the  experiment  at  different  distances,  he 
found  that  the  tangents  of  the  angles  of  deviation  were 
reciprocally  proportional  to  the  cubes  of  the  distance* 
and  using  balls  of  different  sixes,  that  the  tangents  *$ 
the  angles  of  deviation  were  proportional  to  the  cmbes  if 
the  diameters.  Hence  he  deduced  the  following 
formula  for  the  deviation. 


A  DVq- 


in.  2  x  Cos.  L 


) 


in  which  A  is  the  angle  of  deviation,  D  the 
of  the  ball,  d,  the  distance  of  the  needle,  /  the  longi* 
tude  of  position,  x  the  latitude,  and  A  a  constant  fac- 
tor to  be  determined  by  experiment. 
.  - .   .        .,    -  .         •  -    .     *         . ,  The  most  important  and  the  most  useful  of  Mr. 

piece  a  is  attached  the  tad  of  the  rocket,  in  the  guide  Barlow's  discoveries,  is,  that  the  attracting  power  of 
rods  c,  o9  in  nlace  of  the  usual  rocket  stick.  The  hoi-  iron  bodries  for  the  m  t  reMes  wkfd±  on  their  «r- 
low  part  of  the  rocket  06  rs  then  to  be  nearly  filled  face%  and  M  independenl  0j  iheir  maMS>  provided  the 
with  water,  and  the  bore ^in  the  piece  of  iron  b  is  to  be  thickness  exceed  about  the  20th  pert  of  ail  mch. 
filled  up  with  a  plug  of  brass,  which  will  confine  the    Hence  it  followed,  that  hollow  balls  or  shells,  whose 


water  within  under  a  very  high  pressure. 

Thus  prepared  the  rocket  is  now  placed  in  a  fur* 
nace,  shown  in  Fig.  15.  in  which  is  built  a  cylinder 
dd  of  east  iron,  open  at  both  ends,  and  lying  oblique- 


thickness  exceeded  the  20th  part  of  an  inch,  bad  the 
same  power  as  a  ball  of  solid  iron  of  the  same  siae,  a 
result  which  was  confirmed  by  direct  experiment. 
To  these  curious  deductions  of  Mr.  Barlow,  wa 


ly.    The  rocket  being  put  into  the  cylinder,  and  the  tmill  add  the  following  conclusions,  deduced  by  3L 

heat  applied  below,  the  rocket  is  heated  to  such  a  dc-  Poisson,  from  his  equationa  of  magnetic  equilibrium, 
pee  as  U>  melt  the  brass  plug,  when  die  water  escapes        i.  That  though  the  boreal  and  austral  fluids  are 

in  the  form  of  steam  with   tremendous  force,   and  distributed  throughout  the  mass  of  a  body  magnetised 

drives  the  rocket  forward  m  the  direction  of  the  cy-  by  induction,  yet  the  attractions  and  repulsion*  which 

linder.    By  employing  plugs  of  different  metals,  or  it  exercises  externally  are  the  same  as  if  it  were  mere- 

of  such  alloys  as  melt  at  given  temperatures,  the  force  \y  covered  by  a  very  thin  stratum  formed  of  the  tw* 

with  which  the  rocket  ts  propelled  is  completely  un-  fluidf,  jn  equal  quantities,  and  such  that  their  total 

der  the  control  of  the  operator.     This  most  ingenious  action  upon  all  the  points  within  them  should  be  equal 

invention  is  obviously  applicable  to  the  projection  of  to  nothing. 

all  kinds  of  projectiles  such  as  shells,  &a    See  New-        2.  A  magnetic  needle  placed  in  the  interior  of  a 

ton's  Journal  of  the  Arts,  vol.  x.  p.  48.  ho]jow  g^^  Qf  soft  iron,  and  so  small  as  not  to 


MAGNETISM. 


Since  our  article  Magnetism  was  published,  many 
curious  discoveries  have  been  made  in  that  science; 
but  the  limits  as  well  as  the  nature  of  this  article  will 
only  permit  us  to  notice  the  most  popular. 


any  sensible  influence  on  the  sphere,  will  not  be  sub- 
ject to  any  magnetic  action,,  and  will  consequently  not 
be  subject  to  any  polarity  from  the  effect  of  the  earth  * 
magnetism,  or  from-  that  of  any  other  magnet  placed 
without  the  hollow,  sphere. 

3.  That  if  magnets  are  placed  within  this  hollow 
sphere,  their  action  on  a  small  needle  without  it# 
joined  to  that  of  the  sphere  itself,  as  magnetised  by 
their  action,  will  produce  a  result  equal  to  aero.. 

4.  That  the  interposition  of  a  plate  of  soft  iron  of 


1.  On  the  Magnetism  of  Balls  and  Shells  of  Iran. 

Although  it  has  been  long  known  that  a  bar  of  iron        _.  

r^SlTSd  plaCed  vlrtl"c!Uy-or  Perpendicular  to  the  magnetic  any  given "thickness]  mit "of  a  great  extend  must  be  suf- 

■belli  rf      e^uator»  ***•  in  our  latitudes  its  lower  end  a  north  ficient  to  prevent  the  transmission  of  the  magnetic 

pole,  and  its  upper  end  a  south  pole,  yet  it  was  left  action. 

to  Mr.  Barkrw  to  determine  the  exact  magnetic  con-  5.  That  though  the  magnetism  ia  not  confined  to 

dition  induced  upon  balls  and  masses  of  iron  by  the  the  exterior  surface  of  the  hollow  sphere,  and  though 

magnetic  action  of  the  earth.     He  found  that  there  its  intensity  may  be  determined  for  any  point  of  ttoe 

exists  in  every  ball  of  unmagnetised  iron  a  plane  of  solid  shell,  yet  the  magnitude  of  the  three  component 

no  attraction  which  passes  from  north  to  south,  and  forces  produced  by  it  (on  a  point  without  it)  is 


iron. 


science; 


*£8t 


,   mboily  independent  of  the  thickness  of  the  metal.    See 
a  Dr.  Brewster's  Juxrntfl  of  Science,  vol.  li.  p.  856; 

*■  2.  Experiments  on  tlie  Magnetism  of  Red  Hot  Iron,  end 
on  lie  Effects  of  Heat  on  Magnet*. 

The  object  cf  Mr.  Barlow's  experiments  was  to  de- 
termine the  relative  magnetic  power  of  different  kinds 
of  iron  and  steel  in  deflecting  a  magnetised  needle 
from  its  natural  direction.     The  following,  were  the 
at  results  which  he  obtained : 

(S. 

ReT.  Power,  KeL  Power. 

Malleable-ken,  100  Shear  ttecT,  toft,      ..        66 

Cut  ited,        »        .        ?4» .  l)o.  Hard,       •        .        53 

Blistered  steel,  soft,  67  Buttered  ■ tetl,  hard,         53 

Cart  Heel,  hard,        •        49  Cast  iron,.        .        »        4t 

As  the  hardest  iron  and  steel  were  thus  proved  to 
have  the  least  power  over  the  needle,  Mr.  Barlow  next 
tried  to  determine  their  relative  powers,  when  heated, 
in  a  furnace,  and  while  each  of  the  different  speci- 
mens were  rendered  soft.  The  results  which  he  ob» 
tained  on  this  point  were  not  so  uniform  as  the  pre- 
ceding, but  they,  were  very  remarkable.  The  malle- 
able iron  which  had  by  far  ihe  greatest  power  when  cold, 
had  ihe  bast  of  any  when  heattd,  and  the  cast  iron, 
which  had  the  lead  power  when  cold,  had  the  greatest 
power  when  hot,  the  increase  of  power  in  the  latter  case 
being  nearly  as  3  to  1. 

When  the  iron  passed  from  .the  state  of  white  heat, 
where  every  kind  of  magnetic  action  disappears,  to  the 
state  of  blood  red  heat,  where  the  magnetic  action,  is 
strongly  developed,  there  was  an  intermediate  action ; 
when  the  iron  passed  through  the  shades  of  bright  red 
and  red,  which  attracted  the  needle  the  contrary  way 
to  what  it  did  when  cold,  or  at  the  blood  red  heat ; 
that  is,  if  the  iron  and  compass  are  so  placed  that  Che 
north  end  of  the  needle  is  attracted  towards  the  iron 
when  cold,  the  south  end  will  be  attracted  when  the 
iron  is  red  hot,  and  vice  versa  ;  but  as  the  red  changes 
to  the  darkest  shades  of  blood  red,  the  usual  power  of 
the  iron  commences,  and  the  needle  is  attracted  the' 
contrary  way.     In  addition  to.  this,  the  negative  action 
is  less  in  those  positions  where  the  natural  cold  attraction 
is  ihe  greatest,  and  greatest  where  the  latter  is  the  (east, 
and  greatest  of  all  in  that  position  where  the  aold  at- 
traction is  zero  ;  that  is,  in  the  plane  of  no  attraction, 
provided  the  needle  is  sufficiently  near  the  bar.     The 
bars  whieh   Mr.   Barlow  employed,  were  2$  inches 
long  and  \\  inch  square,  and  were  inclined  in  the  di- 
rection of  the  dipping  needle,  the  distances  varying 
from  5  to  9  inches ;  but  the  nearer  to  the  bar  the  more 
obvious  were  the  effects.    The  quantity  of  negative 
attraction  sometimes  exceeded  50°. 

Mr.  Christie  of  Woolwich  has  extended  bja-inquir* 
its  to  the  action  of  heat  on  magnets,  and  in  a  very  able 
paper  on  the  subject,  which  is  printed  in  the  Philoso- 
phical Transactions  for  1824,  he  has  given  the  follow* 
ing  general  results. 

1.  That  from  3°  of  Fahrenheit,  and  even  much 
lower,  up  to  127°,  the  intensity,  of  the  magnets  de- 
creased as  the  temperature  increased. 

2.  With  a  certain  increase  of  temperature,  the  de- 
crease in  the  strength,  of  the  magnets  is  not  the  same 
at  all  temperatures,  but  increases  as  the  temperature 
increases. 

3.  From  a  temperature  of  about  80°,  the  intensity 


decreases  very  rapidly  as'the  temperature  increases,  so    *«»«• 
that  if  up  to  this  temperature  the  differences  of  the  cvrtanues 
decrements  nfe  nearly  constant,  beyond  that  tempera-   _    .,__. 
tare  the  differences  of  the  decrements  also  increase. 

4.  Beyond  the  temperature  of  100°  a  portion  of  the 
power  of  the  magnet  is  permanently  destroyed. 

5.  When  any  change  of  temperature  takes  place  in 
a  magnet,  the  greatest  portion  of  the  effect  en  the 
strength  of  the  magnet  is  produced  instantaneously, 
which  shows  that  the  magnetic  power  resides  in  or 
very  near  the  surface. 

6.  The  effects  produced  on  unpolarised  iron  by 
changes  of  temperature  are  directly  the  reverse  of 
those  produced  on  a  magnet,  an  increase  of  tempera- 
ture causing  an  increase  fn  the  magnetic  power  ef  the 
iron*  the  limits  between  which  Mr/Christie  observed 
to  be  50°  and  109°. 

S.  On  the  efforts  of  rotation  on  Magnets  and  other, bodies. 

One  of  the  most  curious  discoveries  that  has  been*  On  the  ef- 
recently  made  in  magnetism,  relates  to  the  influence  of  fecu  of  re- 
futation on  the  magnetic  forces.   This  curious  property  tation  on 
was  discovered  by  Mr.  Christie,  who  found  that  a  plate  w§f^l. 
of  iron  made  to  revolve  round  an  axis'  passing  through  JJ^ 
its  centre,  acquires,   during  its-  rapid  rotation,  and* 
possesses,  while  at  perfect  rest,  a.  power  of  producing 
a  deviation  in  the  magnetic  needle.   The  extent  of  the 
deviation  during  rotation,  was  to  the  extent  after  rota- 
tion as  S to  2,  and . in  the  same  direction.    Mr.  Christie 
considers    die  effects  which  he  observed    as  nearly 
independent  of  the  velocity  of  rotation ;  a  single  revo- 
lution of  the  plate,  or  even  less,  being  sufficient  to  pro* 
ducethe  whole  effect     Mr.  Christie  supposes  that  all 
the  phenomena  which,  he  observed  may  be  explained 
on  the  supposition  that  the  mass  of  revolving  iron  acts 
from  its  centre,  and  that  the  rotation  polarises;  it  in  a. 
direction  at  right  angles  to  the  dip.   ' 

This  curious  subject  was  taken  up  by  Mr.  Barlow* . 
who  fixed  a  1*3' inch  mortar-shell  to  the  mandril  of  a-, 
powerful  turning  lathe,  wrought  by  a  steam  engine,, 
and  caused  it  to  perforins  840  revolutions  in  a  minute. 
The  magnetic  needle  deviated  several  degree*  from- the 
magnetic  meridian,  and   remained  stationary  during: 
the  motknvof  the  shell.    When  the  motion  of  the  shell* 
Was  inverted,  ah  equal  and  opposite  deviation  of  the  - 
needle   took,  place,  but  the*  needle  always  remained; 
stationary  during  the  motion  of  the  shell.     When  the- 
action  of  the  earth  oh  the  needle  was  neutralised,  so  • 
that  the  needle  obeyed  no  other  force  but  that  of  the 
magnetism  of  the  revolving  ball »  and  when  the  needle* 
was  made  a.  tangent  to  the  ball,  its  north  end  was  «*- 
traded  to  the  baU  when  the  motion  of  the  bail  was  towards* 
the  needle,  and  repelkd  when  the  motion  of  the  ball  • 
•  was  from,  the  needle.    No  effect  was  observed  in-the 
two  extremities  of  the  axis,  but  the  deviation  was  a. 
maximum,  and  towards  the  centre  of  the  ball,  in  two 
opposite  points,  at  right  angles  to  the  axis.  Fronvthese 
facts,  and  from  the  non-coincidence  of*  the  magnetic 
axis  with  the  earth's  axis,  Mr.  Barlow  is  disposed  to 
think  that  the  earth's  magnetism  is.  of  the.  induced 
kind.    ', 

Long  after  Mt\  Christie  had  discovered  the  efleot 
of  rotation  in  developing  magnetism  in  iron  disks,** 
M.  Arago  discovered  that  plates  of  copper  and-other 
substances,,  put  into  rapid  notation  beneath  a  magnet*, 
ised  needle,  caused  it  to  deviate  from  its  directions  audi 
finally,  dragged  it  sound  with  them.    This  experiment 


*  Mr.  Christie?*  discovery  was,,  wt  believe,  made  to  long  ago  as  1821  or.  1823,  M.  Aragp's  in  182*1, jor  the  beginning  of  1815% 
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3woei    we«  repeated  this  summer,  (1825)  by  Mr*  Babbage 
IT       m*  Mr*  Herschel,  who  obtained  many  new  and  in- 
teresting results.  They  mounted  a  powerful  compound 
horse-shoe  magnet,  capable  of  lifting  £0  lbs.  so  as 
to  receive*  rapid  rotation  round  its  axis  of  symmetry 

S laced  vertically,  the  lines  joining  the  poles  being  placed 
oruontal,  and  the  poles  upwards.  A  circular  disc  of 
copper,  6  inches  in  diameter,  and  one-twentieth  of  an 
inch  thick,  was  suspended  centrally  over  it  by  a  silk 
fibre,  without  torsion,  just  capable  of  supporting  it.  A 
sheet  of  paper,  properly  stretched,  was  interposed,  and 
no  sooner  was  the  magnet  set  in  rotation,  than  the 
copper  disc  began  to  revolve  in  the  same  direction, 
slowly  at  first,  hut  with  a  velocity  pradnally  and  stea- 
dily increasing.  When  the  motion  of  the  magnet 
was  reversed,  the  velocity  of  the  copper  was  gradually 
destroyed.  It  rested  for  an  instant,  and  immediately 
began  to  revolve  in  the  opposite  direction,  and  so  on 
alternately,  as  often  as  was  wished.  'When  discs  of 
wood,  antimony,  sine,  bismuth,  copper,  lead,  tin,  and 
glass  were  interposed  between  the  magnet  and  the 
copper  disc,  they  did  not  intercept  the  magnetic  vh> 
tue,  a  revolution  being  performed  nearly  in  the  same 
time  .as  before;  when  iron  was  interposed,  the  effect 
was  very  different,  the  magnetic  influence  being  great* 
lv  diminished  by  one,  and  almost  annihilated  by  two 
thicknesses  of  common  tinned  iron  plate.  When  the 
plates  and  the  revolving  magnets  were  connected  by  a 
piece  of  aoft  iron,  the  rotation  of  the  copper  disc  was 
in  like  manner  almost  annihilated. 
.  Mr.  Babbage  and  Mr.  Herschel  /now  caused  to  re- 
volve on  their  axes  plates  of  copper,  &c.  ten  inches  in 
diameter,  and  half  an  inch  thick,  with  a  velocity  of 
seven  turns  in  a  second.  Above  these  plates  was 
placed  an  azimuth  compass,  and  the  deviations  which 
were  produced  in  it  by  different  metals,  were  ob- 
served as  follows : 


fourth  power  of  the  distance ;  a  law  which  would  arise 
from  the  magnetism  in  the  needle  developing  the  nag* 
netism  in  the  particles  of  copper,  so  that  its  intensity 
should  vary  inversely  as  the  square  of  the  distance,  sod 
this  magnetism  again  acting  on  the  poles  of  the  needles 
with  a  force  varying  as  the  square  of  the  distance. 

From  this  result,  and  from  some  others  obtained  by 
Mr..  Christie,  the  opinion  of  Mr.  Babbage  and  Mr. 
Herschel  seems  to  be  placed  beyond  a  doubt,  that  the 
magnetism  is  induced  on  the  copper  from  the  needle 
itself.  See  the  Philosophical  Transactions  for  1825, 
for  the  original  memoirs  in  which  the  preceding  dis- 
coveries  are  published.  Abstracts  of  all  the  papers  will 
be  found  in  Dr.  Brewster's  Journal  of  Science,  No.  IV. 
V.  VI.  and  VII. 


Ratio  of  the  Force 
to  that  of  Copper. 

1.00 

0.93 

0.46 

0.25 

0.09 

0-0* 


Deviation. 

*  Copper  -  .  28°  54' 

Zinc,  .  26  42 

Tin,  .  12  54 

Lead,  7  0 

Antimony,  2  27 

Bismuth,  -•  0  32 

Among  the  other,  metals  tried,  silver  held  a  high  rank ; 
and  fluid  mercury  ranked  between  antimony  and  bis- 
muth* 

Mr.  Babbage  and  Mr.  Herschel  are  of  opinion,  that 
in  all  the  phenomena  of  rotation,  the  magnetic  virtue 
is  induced  by  the  action  of  the  magnetic  bar,  compass 
needle,  &c;  and  that  in  Mr.  Barlow's  experiments, 
the  earth  is  the  inducing  msgnet ;  the  rationale  of  the 
phenomena,  therefore,  they  consider  to  depend  on  the 
principle,  that  in  the  induction  of  magnetism,  time  enters 
as  an  essential  element,  and  that  no  finite  degree  of 
magnetic  polarity  can  be  communicated  to,  or  taken  from 
amy  body  n/hateverg  susceptible  of  magnetism,  in  an  in- 
stant.  By  the  application  of- this  principle,  and  with- 
out calling  in  the  aid  of  any  additional  hypothesis  or 
new  doctrine  in  magnetism,  they  have  given  a  most 
plausible  and  ingenious  explanation  of  most,  if  not  all, 
the  phenomena  produced  by  rotation. 

In  a  set  of  experiments  made  subsequently  to  the 
preceding,  Mr.  Christie  confirmed  the  results  obtained 
by  Mr.  Babbage  and  Mr.  Herschel.  When  a  thick  cop- 
per plate  revolved  beneath  a  small  magnet,  he  found 
that  the  force  which  caused  the  needle  to  deviate, 
directly  as  the  velocity,  and  inversely  as  the 


4.  On  the  formation  of  Magnets  by 

The  formation  of  magnets  by  percussion  we  ovetofoi 
the  ingenuity  of  Captain  Scoresby.  In  the  interesting 
experiments  which  he  has  published  on  this  subject, 
he  found  that  in  soft  irori,  percussion  generated  i 
strong,  but  evanescent  magnetism ;  whereas,  in  toft 
steel,  the  greatest  degree  of  magnetic  energy  could  be 
developed  by  percussion.  In  order  to  produce  this  e& 
feet,  he  hammered  a  bar  of  soft  steel  six  and  a  half  inchis 
by  one  quarter  of  an  inch  in  diameter,  and  weighing 
S92  grains,  held  in  a  vertical  position,  with  its  lover 
end  resting  on  any  metal,  or  even  on  stone,  and  after 
]  7  blows,  it  lifted  six  and  a  half  grains.  The  magnetic 
effect  was  amazingly  increased  when  the  lower  end  of  the 
steel  bar  rested  on  the  upper  end  of  a  large  rod  of  iron  or 
soft  steel ;  the  preceding  bar,  which  lifted  only  6tJ  grains 
by  the  first  process,  now  lifting  eighty-eight  grains  after 
twenty-two  blows.  When  the  poker,  or  a  large  rod  of 
iron,  had  been  itself  previously  hammered  in  a  verticil 
position,  a  single  blow  gave  a  lifting  power  of  twenty 
grains,  and  in  one  instance  ten  blows  produced  s  KrV 
ing  power  of  188  grains,  which  was  nearly  ode-third 
of  its  own  weight  Mr.  Scoresby  has  subsequently  im- 
proved this  process,  by  hammering  the  steel  bars  t*» 
tween  ttoo  bars  A>f  iron.  In  this  case  the  steel  bar 
which  lifted  186  grains  by  the  first  process,  now  lifted 
826  grains ;  and  when  the  new  process  was  employed 
with  an  iron  bar  eight  feet  long,  the  same  wire  lined 
669  grains,  or  four  times  its  own  weight.  When  mag- 
netised iron  and  steel  are  hammered  in  the  magnetic 
equator,  or  nearly  in  a  horizontal  position,  their  mag- 
netism is  destroyed  by  a  few  blows. 

Mr.  Scoresby's  theory  of  this  process  is,  that  peron- 
-sion  on  magnetiseable  substances  in  mutual  contact  da- 
poses  them  to  assume  an  equality  of  condition,  in  the 
same  manner  as  bodies  of  different  temperatures  asms* 
the  same  temperature  by  juxta- position.  As  the  tws 
large  iron  bars  are  magnetical  by  position,  the  bar  of 
steel,  hammered  between  them,  will,  when  thus  thrown 
into  estate  of  vibration,  receive  a  share  of  their  mag- 
netism. For  particular  details  respecting  Captain 
Scoresby's  experiments,  see  the  Edinburgh  Trans* 
tions,  vol.  ix.  p.  245,  353,  and  Philosophical  Trass* 
turns;  vol.xxii.  p.  241. 

For  an  account  of  Mr.  Barlow's  Correcting  Plsfe 
see  the  article  Vabiatxon  of  the  Needle. 

MECHANICS. 

1.  Kempekn's  Chess  Automaton. 

Among  the  curiosities  of  mechanical  science  we  may,  **j 
without  hesitation,  rank  the  chess  automaton  of  Keav^ 
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pelen.  In  our  Article  AnoBorMRi*  vol,  u.  p.  65,  we 
have  already  given  a  fall  account  of  that  interesting 
piece  of  mechanism,  and  bare  pointed  out  the  probabi* 
lily,  that  a  person  of  small  size  waa  confined  within  the 
machine.  This  view  of  the  subject  has  been  almost 
demonstrated  in  a  very  ingenious  little  work*  publish* 
ed  in  London  in  1821,  and  entitled  an  Attempt  to  Ana* 
fyse  the  Automaton  Chess  Player  of  M.  De  Kempelen, 
which  was  written  in  consequence  of  the  reappearance 
of  the  Automaton  in  Great  Britain  in  1820.  The  fol- 
lowing extracts  from  this  work  will  exhibit  the  prin- 
cipal arguments  which  it  contains. 

"The  annexed  drawings,  (Plate  CCCCLXXXV. 
Figs.  16.  and  17*)  represent  the  general  appearance  of 
the  machine.  It  runs  on  castors,  and  is  either  seen 
on  the  floor  when  the  doors  of  the  apartment  are  thrown 
open,  or  is  wheeled  into  the  room  at  the  commencement 
of  the  exhibition  J 

The  exhibitor,  in  order  to  show  the  mechanism,  as  he 
informs  the  spectators,  unlocks  the  door  (A,  Fig.  16.) 
of  the  chest,  which  exposes  to  view  a  small  cup- 
board, b'ned  with  black  or  dark-coloured  cloth,  and 
containing  different  pieces  of  machinery,  which. seem 
to  occupy  the  whole  space.  He. next  opens  the  door 
(B,  Fig..  170  at  th*  bad;  of  the  same  cupboard,,  and 
holding  a  lighted  candle  at  the  opening,  still  further 
exposes  the  machinery  within.  The  candle  being  with* 
drawn,  the  door  (B)  is  then  locked.  The  drawer 
(6,  G,  Fig.  1&)  in  the  front  of  the  chest  is  then  open- 
ed, and,  a  set  of  chess  men,  a  small  box  of  counters,  and 
a  cushion  for  the  support  of  the  Automaton's  arm,  are 
taken  out  of  it  The  exhibitor  now  opens  the  two 
front  doors  (C  C,  Fig  16.)  of  the  large  cupboard,  and 
the  back  door  (D,  Fig.  17.)  of  the  same,  and  applies* 
candle,  as  in  the  former  case.  This  cupboard  is  lined 
with  cloth  like  the  other,  but  it  contains  only  a  few 
pieces  of  machinery.  The  chest  is  now  wheeled  round, 
the  garments  of  the  figure  lifted  up,  and  the  door 
(E,  Fig.  f7.)  in  the  trunk,  and  another {F)  in  the  thigh, 
are  opened.  But  it  must  be  observed,  that  the  doors 
(B  and  D)  are  closed. 

The  chest  is  now  restored  to  its  former  position  on 
the  floor ;  the  doors  in  front,  and  the  drawer,  are  closed 
and  locked ;  and  the  exhibitor,  after  he  has  occupied 
some  time  at  the  back  of  the  chest,  in  apparently  ad- 
justing the  machinery,  removes  the  pine  from  the  hand 
of  the  figure,  winds  up  the  works,  ana  the  Automaton 
.  begins  to  move." 

The  author  then  proceeds  to  point  out  a  method  by 
which  a  person  well  skilled  in  the  game,  and  not  ex- 
ceeding die  ordinary  stature,  may  secretly  animate  the 
automaton,  and  imitate  the  movements  of  the  chess* 
player.  This  method  will  be  easily  understood  from 
the  following  extract : 

"  The  drawer  (G  G,  Fig.  25.)  when  closed,  does  not 
reach  to  the  back  of  the  chest;  it  leaves  a  space  (O) 
behind  it,  about  1  foot  S  inches  broad,  8  inches  high, 
and  8  feet  11  inches  long.  This  space  is  never  expos- 
ed to  view. 

The  small  cupboard  is  divided  into  two  parts  by 
.the  door  or  screen  (I,  Fig.  SI.)  which  is  moveable  on  a 
hinge,  and  is  so  contrived  that  whenB  is  closed,  this 
screen  may  be  closed  also.    The  machinery  (H)  occu- 

ties  the  whole  of  the  front  division  as  far  as  I;  the 
inder  division  is  nearly  empty,  and  communicates 
with  the  space  behind  the  drawer,  the  floor  of  this  di- 
vision being  removed. 
.?  The  back  tf  the  .great  cupboard  is  double,  and  the 


part  (P,  Q)  to  which  the  quadrants,  &c.  are  attached, 
moves  on  a  joint  (Q),  at  the  upper  part,  and  forme, 
when  raised,  an  opening  (S)  between  the  two  cup- 
boards, by  carrying  with  it  pert  of  the  partition  (41), 
which  is  composed  of  cloth  stretched  tight.  Fig.  25. 
shows  the  false  back  closed.  Fig*  Sf>.  shows  the  same 
raised,  forming  the  opening  (8)  between  the  chamt 
bers. 

When  the  trunk  of  the  figure  is  exposed  by  liftirtg 
up  the  dress,  it  will  be  seen  that  a  great  part  of  it  is 
occupied  by  an  inner  trunk  (N),  which  passes  off  to- 
wards the  back  in  the  form  of  an  arch,  (Fig.  17.)  and 
conceals  a  portion  of  the  interior  from  the  view  of  the 
spectators.  This  inner  trunk  opens  to  the  chest  by  art 
aperture  (T,  Fig.  24.)  about  1  foot  8  inches  high;  by 
1  foot  broad. 

When  the  false  back  is  raised,  the  two  chambers, 
the  trunk,  and  the  space  behind  the  drawer,  are  all 
connected  together. 

The.  player  may  be  introduced  into  the  chest 
through  the  sliding  pannel  (U,  Fig.  £1.)  at  the  end. 

•  He  will  then  elevate  the  false  back  of  the  large  cup- 
board,  and  assume  the  position  represented  by  the  dot- 
ted lines  in  Figs.  18  and  19.  Every  thing  being  thus 
prepared,  '  the  charm's  wound  up/  and  the  exhibitor 
•may  begin  his  operations  by  opening  the  door  (A.) 
.From  the  crowded  and  very  ingenious  disposition  of 
the  machinery  in  this  cupboard,  the  eye  is  unable  to 
.penetrate  far  beyond  the  opening,  and  the  spectator  is 
led  to  conclude  that  the  whole  space  is  occupied  with 
a  similar  apparatus.  This  illusion  is  strengthened  and 
confirmed  by  observing  the  glimmering  light  which 
plays  among  the  intricacies  of  the  machinery,  and  oc- 
casionally meets  the  eye,  when  the  lighted  candle  is 
held  at  the  door  (B).  A  fact,  too,  is  ascertained,  which 
is  equally  satisfactory,  though  for  opposite  reasons,  to 
the  spectator  and  the  exhibitor,  vis.  tnat  no  opake  body 
of  any  magnitude  is  interposed  between  the  light  and 
the  spectator's  eye.  The  door  (B)  must  now  be  locked, 
and  tne  screen  (I)  closed,  which  oeing  dorie  at  the  mo- 
ment the  light  is  withdrawn,  will  wholly  escape  obseN 
vaticn. 

It  has  been  already  mentioned,  that  the  door  (B), 
from  its  construction,  closes  by  its  own  weight;  but  as 
the  player's  head  will  presently  be  very  nesr  it,  the  se- 
cret would  be  endangered,  if,  in  turning  round  the 
chest,  this  door  were,  by  any  accident,  to  fly  open  ;  it 

•  becomes  necessary,  therefore,  "  to  make  assurance 
double  sure,"  and  turn  the  key.  If  the  circumstance 
should  be  observed,  it  will  probably  be  considered  as 
.accidental,  the  keys  being  immediately  wanted  for  the 
other  locks. 

The  opening  (B)  being  once  secured,  and  the 
screen  (I)  closed,  the  success  of  the  experiment  may 
be  deemed  complete.  The  secret  is  no  longer  exposed 
to  hasard  ;  and  the  exhibitor  is  at  liberty  to  shape  his 
conduct  in  any  way  he  may  think  most  likely  to  se- 
cure the  confidence  of  the  spectators,  and  lead  them 
insensibly  from  the  main  object  of  pursuit.  The  ddor 
(A)  may  safely  be  left  open }  this  will  tend  to  confirm 
the  opinion,  which  the  spectators  probably  formed  on 
viewing  the  candle  through  this  cupboard,  that  no  per- 
son, was  concealed  within  it?  it  will  further  assure 
them  that  nothing  can  pass  the  interior  without  their 
knowledge,  so  long  as  this  door  continues  open. 

The  drawer  stands  next  in  the  order  of  succession: 
•it  is  opened,  generally,  for  the  purpose  of  taking  out 
•the  chess  men,  cushion,  &c  but  realty  to  allow  time 
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,  Bcitnee,  for  the  player  to  change  toe  position;  (tec  Fig;  20.)  and 
CutiMttteft  to  replace  the  false  beck  end  partition,  preparatory  >to 
w*       the  opening  of  ,the  greet  cupboard. 

The  machinery  19  so  thinly  scattered  over  this  cup* 
feoard, .that  the  eye  surveys  the  whole  space  atone 
glance*  and  it  might  seem  necessary  to  .open  a  door  at 
the  beck,  and  to  hold  a  lighted  •candle  there,  as. an  in- 
stance ;  but  the  artifice  is  dictated  by  sound  policy, 
•which  teaches  that  the  exhibitor  cannot  be  too  assiduous 
;n  affording  facilities  to  explore  every  corner  and  re* 
cess,  which,  he  well  knows,  contains  nothing  that  heit 
desirous  of  concealing, 

.  The  chest  may  now.  be  wheeled  round  for  the  pur- 
pose of  showing  the  trunk  of  the  figure ;  leaving,  how- 
ever,,  the  front  doors  of  :the  great  chamber  open.  The 
bunch  of  keys,  too,  should  be  suffered  to  remain  in  the 
door  (D).;  for  the  appaaeot  carelessness  of  such  a  pro- 
pqediqg  will  serve  U>  alley  any  suspicion  which  the 
circumstance  of  locking  the  door  (B)  might  have  ex- 
cited, more,  especially  as  the  two  deors  resemble  one 
another  in  point  of  construction. 
[  When  the. drapery  has  been  lifted  up,  and  the 
.doors  in  the  trunk  and  thigh  opened,  the  chest  may  be 
returned  to  its  former  situation,  'and  the  doers  be 
•closed.  In  the  mean  time  the  player  should  withdraw 
his  legs  from,  behind  the  drawer,  as  he  will -not  so  easi- 
ly effect  this  movement  After  the  drawer  has  been 
^pushed  in. 

Jlere  let  ss  pause  a  while,  end  compare  the  real 
^tate  of  the  chest  at  this  time*  with  the  impression 
which,  at  a  similar,  meriod  of  an  exhibition  of  the  Chess 
^Player*  has  generally  been  left  on  the  minds  of  the 
.spectators.;  the  bulk  of  whom  have  concluded  that 
.each  part  of  the  chest  had  been  successively  exposed  ; 
,and  ithat  the  whole  was  at  that  time  open  to  inspec- 
tions .whereas,  on  the  contrary,  it  is  evident  that  some 
ports  had  been  entirely  withheld  from  view,  others  but 
.obscurely  shown,  jind  that  nearly  half  of  the  chest  was 
than  excluded  from  their  sight.    Hence  we  learn  how 
jeasjly,  in  matters  of  this  sort,,  the  judgment  may  be  led 
.astray  by  an  artful  combination,  of  circumstances,  each 
assisting  the  other  towards  the  attainment  of  one  ob- 
ject . 

When  the  doors  in  front  have  been  closed,  the  ex- 
Jubitor  #oay  occupy  as  much  time  as  he  finds  necessary, 
.in  apparently  adjusting  t|ie  machinery  at  the  back, 
-whilst  the  player .  is  taking  the  position  described  in 
JFigs.  22.  and  23.  In  tbis  position,  he  will  find  no  diffi- 
culty, in  executing  ,e very  movement  required  of  the  au- 
tomaton ;  his  head  being  above  the  table,  he  will  see  the 
^chess-board  through  the  waistcoat  as  easily  as.  through 
A  veilj  and  his  left  hand  extending  beyond  the  elbow 
^ofthe  figure,  he  will  be  enabled  to  guide  its  hand  to 
any  part  of  the  board,  and  to  take,  up  and  let  go  a 
chess  man  with  no  other  "  delicate  mechanism"  than  a 
.string  communicating  with  the  finger.  His  right  hand 
..being  within  the  chest,  may  serve  to  keep,  in  motion 
fthe  contrivance  for  producing  the  noise,  which  is  heard 
^during  the, moves,  and  to  perform  the  other  tricks  of 
.moving  the  head,  tapping  on  the  .chest,  &c 

"  Jn  osder  ,to  facilitate  the  introduction  of  the 

.player's  Jeft  arm  into,  the  .arm  of  the  figure,  /the  latter 

.is  obliged  to  be  drawn  backwards  i  end  to  account  for, 

and  conceal  this  strained  attitude,  a  pipe  is  ingeniously 

placed  in  the  automaton's  hand.    This  pipe  must  not 

be  removed  .till  the  other  arrangement*  are  completed. 

"  When  all  is  ready,  and^the  pipe  removed,  the  ex- 

Jubjtor  may  turn  round,  the, winder,  \q  give  the  im- 


pression to  the  Spectators  of  winding  up  a  tprmg,  or  Urn 
weight,  and  to*  serve  as  a  signal  to  the  player  te  set  *•*] 
the  head  of  the  automaton  in  motion.  *-! 

•^  The  above  procese  is  simple,  feasible,  end  effee-  ^1 
tive ;  showing  indisputably  that  the  phenomena  may 
be  produced  without  the  aid  of  roach i  iter y,  and  there- 
by  rendering  it  probable  that  the  Chess  Player  derives 
its  merit  solely  from  the  Very  ingenious  mode  by 
which  the  concealment  of  a  living  agent  is  effected 


„  Explanation  of  Plat*  QCCCLXXXV.  Fig.  16-46. 

Fijr.  16.  A  perspective  -view  of  the  Automaton, 
seen  in  front,  with  all  the  doors  thrown  open.  Fig.  IT. 
An  elevation  of  the  back  of  the  Automaton.  Fig.  18. 
An  elevation  of  the  front  of  the  chest,  the  dotted  lines 
representing  the  player  in  the  first  position.  Fig.  1$. 
A  side  elevation,  showing  the  player  in  the  same  posi- 
tion. Fig.  SO.  A  front  elevation,  showing  the  second 
position.  Fig.  21.  An  horizontal  section  through  the 
line  WW,  Fig.  20.  Fig.  22.  A  front  elevation,  showing 
•the  third  position.  Fig.  23.  A  side  elevation  of  the 
«amejK>sition.  Fig.  24.  A  vertical  section  through  the 
line  XX,  Fig.  23.  Fig.  25.  A  vertical  section  through 
the  line  YY,  Fig.  22,  showing  the  false  back  closed. 
Fig.  -26.  A  similar  section,  showing  the  false  back 
raised. 

The  following  .Letter*  tf  Reference  are  employed  m  §H 

the  Figures  from  16  to  26. 

A,  Front  door  of  the  small  cupboard.  B,  Back 
door  of  ditto.  CC,  Front  doors  of  large  cupboard. 
D,  Back  door  of  ditto.  £,  Door  of  ditto.  F,  Door 
in  the  thigh.  GG,  The  drawer.  H,  Machinery  in 
front  of  the  small  cupboard.  1,  Screen  behind  the 
machinery.  K,  Opening  caused  by  the  removal  of 
part  of  the  floor  of*  the  small  cupboard.  L,  A  box 
which  serves  to  conceal  an  opening  in  the  floor  of  the 
large  cupboard,  made  to  facilitate  the  first,  position ; 
.and  which  also  serves  as  a  seat  for  the  third  podtioo. 
M,  A  similar  box  to  receive  the  toes  of  the  player  in 
the  first  position.  N,  The  inner  chest,  filling  up  part 
of  the  trunk.  O,  The  space  behind  the  drawer.  PQ. 
The  false  back  turning  to  the  joint  at  Q.  R,  Part  of 
the  partition  formed  of  doth  stretched  tight,  which  is 
-carried  up  by  the  false  back,  to  form  the  opening  be* 
<tweeu  the  chambers.  S,  The  opening  between  the 
chambers.  T,  The  opening  connecting  the  trank  and 
chest,  which  is  partly  concealed  by  the  false  beet 
U,  Panel  which  is  slipped  aside  to  admit  the  player/ 
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.     2.  Oa  lie  Process  of  Culling  Steel  wilh  Sqft  Iron. 

It  has  for  a  long  time  been  the  practice  of  the  Saak-  ft  *i 
ers  in  America  to  cut  the  hardest  steel  with  a  fevolr-  **** 
ing  wheel  of  the  softest  iron.  ■  The  experiment  ""^ 
successfully  tried  by  air.  Barnes  in  America,  and  also  Jf|t 
by  Mr.  Perkins  in  London.  Mr.  Barnes  made  a  circo- 
.lar  plate  of  soft  sheet  iron,  with-  which  he  cut  s  file  into 
-two,  without  its  being  in  the  least  degree  impressed  by 
the  file.     During  the  operation  of  cutting  a  steel  stv 
plate,  there  appeared  a  band  of  intense  fire  round  the 
soft  iron  which  continually  emitted  sparks  with  great 
violence.    He  afterwards  cut  out  the  saw  teeth  by  the 
-same  means. 

Some  persons  have  supposed  that  this  remertoJ* 

result  arises  from  the  iron  making' the  steel  red  bet 

-before  it  is.  cut,  so  Jthat  the  process  is  nothing  more 

than  a  peculiar  method  of  cutting  steel  when  rendered 

joft  by  JieaL      This,  however,  does  not  seem  te  be* 
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«ce.     correct  view  of  the  matter;  as  appears  from  a  careful  more,  to  the  twelve- hundredth  part  of  a  grain.    See   •&*»«* 

»ix**   investigation    of  the  process  by  M.  M.  Darien  and  \he.Aw*als  of  Philosophy,  N.  S.  Vol.X,  p.  52.                Cmmum 

Colladon  of  Genera.     These  gentlemen  observed  that  _    »>.,./•    ™-         **      i 

the  iron  wheel  was  covered  with  small  fragment*  of  4-  D«*H***  tf*  Ckweae  Mingle. 

the  steel,  and  that  tlieae  fragments  ware  as  hard  as  the  This  very  ingenious  and  simple  piece  of  mechanism  Description 

best  tempered  steel,  which  proved  that  it  could  not  is  represented  in  Plate  CCCCLXXXV.  Fig.  27,  28,  *»  Chines* 

have  been  softened  by  heat.    They  found  also  that,  whieh  is  taken  from  a  model  of  it  executed  by  Andrew  *»"*gfe* 

with  a  velocity  of  thirty- four  feet  per  second  an  iron  Waddel,  E*q.  of  Hermitage  Hill,  a  few  days  after  he  ^^'txxKV. 

wheel  was  easily  cut  with  a  steel  graver  without  any  had  seen  it  at  work  in  Canton  in  1786,    Fig  27  shows  Fig.  27, 28. 


reaction  on  the  graver.    With  a  velocity  of  thirty-four  the  stone  or  mangle  at  rest,  standing  on  its  end  oa 

feet  nine  inches,  the  iron  was  less  attacked,  and  the  the  floor,  with  the  roller  and  cloths  coiled  round  it 

graver  began  to  experience  an  impression  from  the  previous  to  the  commencement  of  the  operation.    The 

iron.  With  a  velocity  of  thirty-five  feet  one  inch,  the  house  was  paved  with  tiles,  as  shown  at  A,  and  on  the 

action  of  the  iron  on  the  graver  was  deckled,  and  in-  floor  was  a  concavity  B,  lined  apparently  with  hard 

■creased  with  greater  velocities,  till,  at  a  velocity  of  wood.      The  roller  C,  with  the  cloth  wrapped  round 

eeventy  feet  per  second,  the  iron  was  no  longer  marked  it,  was  laid  in  the  concavity  B.    The  weight  on  which 

by  the  steel,  while  the  steel  was  cut  with  the  greatest  the  whole  operation  depended  was  a  stone  D,  appar- 

violence.     M.  M.  Darien  and  Colladon  are  of  opinion  ently  sandstone,  weighing  from  10  to  12  cwt.  and 

that  the  whole  effect  is  directly  mechanical,  arising  shaped  so  as  to  stand  on  either  end,  as  the  workman 

from  the  brittleness  of  the  steel,  which  is  torn  asunder  chooses,  when  he  wishes  to  examine  his  work,  or 

^before  it  has  time  to  introduce  itself  among  the  par*  when  he  finishes  it.    By  resting  on  the  framing  of 

'tides  of  the  soft  iron,  a  phenomenon  which  they  con-  bamboos  E,  E,  E,  he  steps  on  the  uppermost  end  of 

aider  as  analogous  to  the  penetration  of  wood  by  a  ball  the  stone  D;  and  allows   its  under  surface  to  fall 

-of  tallow  discharged  from  a  gun.  gently  on  the  roller  C.    He  is  now  in  the  position 

When  a  wheel  of  pure  copper  was  used,  no  effect  shown  in  Fig.  28,  when  he  presses  alternately  with 

Tfvas  produced  upon  the  graver ;  but  what  was  very  each  foot  so  as  to  give  the  stone  an  alternate  motion, 

remarkable,  little  or  no  heat  mas  generated  when  file*  which  causes  the  roller  C,  with  the  clotb,  to  pass  over 

and  steel  springe  were  held  firmly  against  the  revolving  the  whole  concavity  B  of  the  floor,  and  with  the  de- 

copper  wheel.    See  the  Biol.   Universelle,  April  1824,  gree  of  velocity  which  he  chooses. 

p.  283—290,  or  an  abstract  of  the  Memoir  in  Dr.  Since  Mr.  Waddell  communicated  to  the  writer  of 

Brewster's  Journal  if  Science,  Vol.  I.  p.  341,  October  this  article  the  preceding  drawing  and  description,  we 

1824.  have  obtained  possession  of  a  Chinese  drawing  of  the 

o     r\       -  m*       r  t\      «/    t.      -i        j  j^-    j  8ame  apparatus,  in  a  series  of  paper  hangings  for 

3.   Description  of  ^*^£  *  *■!*  **  ******  rooms.    We  have  given  an  exact  copyof  it  in  Fig.  29. 

iptioo       The  description  of  this  very  simple  and  accurate  *  Mr-  Bahbagt's  Calculating  Machinery. 

balance  has  been  recently  published  by  James  Smithi-  Although  pieces  of  mechanism  for  performing  par-  Mr.  Bab. 

son,  Esq.  to  whom  it  was  communicated  in  a  letter  ticular  arithmetical  operations  have  been  long  agobaaVs«sl- 

from  Dr.  Black  himself.    The  beam  of  the  balance  constructed,  yet  ail  these  sink  into  insignificance  when  cala$* 

was  a  piece  of  fir  wood,  of  the  thickness  of  a  shilling,  compared  with  the  extraordinary  machinery  recently  mM^nmT9 

-about  a  foot  long,  three  tenths  of  an  inch  bread  in  the  invented  by  Mr.  Babbage.    As  no  description  of  this 

middle,  and  l£  tenth  at  each  end.      This  beam  is  machinery  has  yet  been  published,  we  are  of  course 

divided  by  transverse'  lines  into  20  parts,  or  10  parts  not  able  to  convey  any  idea  of  it  to  the  reader ;  but  the 

on  each  side  of  the  middle.      Each  of  these  is  divided  effects  which  it  itfcapable  of  producing  are  so  wonder- 

into  halves  or  quarters.    Across  the  middle  of  the  ful,  that  a  general  notice  of  them  cannot  fail  to  be  ac* 

beam  is  fixed  with  sealing  wax  one  of  the  smallest  ceptabie.                                                                 -                ^ 

needles  that  could  be  procured,  to  serve  as  a  horizon-  '    Mr.  Babbage's  first  object  was  to  produce  printed 

tal  axis.     A  piece  of  plate   brass  has  its  two  ends  copies  of  any  mathematical  tables,  without  the  possibility 

bent  up,  so  as  to  form  three  sidea  of  a  cube,  and  on  the  of  an  error  existing  in  a  single  copy.    Although  this 

two  edges  of  this  piece  of  brass,  ground  en  a  flat  was  to  be  effected  by  machinery,  yet  certain  prelimin* 

hone,  the  needle  rests  as  on  a  fulcrum.      These  edges  ary  calculations  were  necessary,  and  the  machinery  re- 

-are  only  l£  or  2-lOths  of  an  inch  above  the  table,  so  quired  to  be  set  to  these  numbers  at  intervals ;  but  in 

that  the  beam  has  very  little  play.  some  cases,  when  it  is  once  set,  the  machinery  will 

The  weights  which  Dr.  Black  used  were  one  glo-  continue  working  to  the  end  of  the  tables. 
bale  of  gold,  which  weighed  one  grain,  and  two  or  In  order  to  demonstrate  the  practicability  of  his 
three  others  which  weighed  one  tenth  of  a  grain  each,  machinery,  Mr.  Babbage  has  constructed  a  small  en- 
He  used  also  a  number  of  small  rings  of  fine  brass  gine,  by  which  the  following  table  was  computed  from 
wire,  made  by  .ceiling  it  round  a  thicker  brass  wire  the  formula,  *»+x-f-41. 
in  a  close  spiral    The  extremity  of  the  spiral  being 
tied  bard  with  a  waxed  thread,  the  covered  wire  was 
put  into  a  vice,  and  a  sharp  knife  being  applied,  and 
struck  with  a  hammer,  a  great  number  of  the  coils 
were  cut  through  at  one  stroke,  and  they  were  as 
exactly  equal  to  each  other  aa  could*  be  desired.   Those 
which  Or.  Black  used  happened  to  be  one-thirtieth 
of  a  grain  each.    By  means  of  these  weights  plated  at 
different  distances  from  the  middle  of  the  heals,  he 
could  weigh  any  little  mass  from  one  grain,  or  a  little 
rain  xvii.  pabt  ii.  H  a 
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Science,    sion  of  the  conversion  .of  a  cameo  into  an  intaglio, 

Curioiitka  ft&d.of  an  intaglio  into  a  c*raeo,  by  ao  inverting  eye- 
in.  piece,  is  the  result  of  an  operation  of  our  own  minds, 
'  whereby  we  judge  of  the  tortus  of  bodies  by  the  know- 
ledge we  have  acquired  of  light  and  shadow.  The 
greater  oar  knowledge  therefore,  is,  of  this  subject, 
the  more  readily  does  the  illusion  seise  upon  us ;  while, 
if  we  are  but  imperfectly  acquainted  with  the  effects 
of  light  and  shadow,  the  more  difficult  is  it  to  be  de- 
ceived. If  the  hollow  is  not  polished,  but  ground,  and 
the  surface  round  it  of  uniform  colour  and  smoothness, 
almost  every  person,  whether  young  or  old,  will  be 
subject  to  the  illusion  ;  but  if  the  object  is  the  raised 
impression  of  a  seal  upon  wax,  We  have  often  found 
that,  when  viewed  with  the  eye-piece*  it  still  seemed 
raised  to  the  three  youngest  of  six  persons,  while  the 
three  eldest  were  subject  to  the  deception.  By  such 
trifling  and  often  unappreciable  circumstances  is  our 
judgment  affected,  that  the  same  person  at  one  mo- 
ment sees  the  convexity  raised,  and  at  another  time 
depressed,  though  viewed  as  nearly  as  possible  and 
under  the  same  circumstances.  This  remarkable  effect 
no  doubt  arises  from  the  introduction  of  some  casual 
reflected  lights,  which  the  slightest  change  of  position 
will  -produce. 

Having  thus  seen  how  our  judgment  concerning 
elevations  and  depressions  is  affected  by  our  degree  of 
knowledge  of  the  effects  of  light  and  shade,  and  by 
unappreciable  causes,  we  shall  proceed  to  consider  how 
our  judgment  is  affected  by  the  introduction  of  new 
circumstances. 

Let  the  depression  A,  illuminated  by  one  candle,  as 
in  Fig  6,  be  converted  into  an  elevation  as  in  Fig.  7,  by 
the  application  of  an  inverting  eye- piece;  then,  if  ano~ 

Fie  8.  l*ler  cancUe  C,  Fig.  8,  is  introduced  so  as  to  illuminate 
s"  *  the  depression  A  in  the  same  manner,  and  with  nearly 
the  same  intensity  as  C  does,  the  elevation  will  fail 
down  into  a  depression.  The  cause  of  this  is  obvious; 
the  application  of  the  inverting  eye-piece  produces  no 
effect  whatever,  for  both  the  sides  of  the  cavity  are 
symmetrically  illuminated.  In  moving  round  the  se- 
cond candle  C  from  its  position  C,  so  as  to  stand  be- 
side C,  it  is  curious  to  observe  the  progress  of  the  de- 
ception by  which  the  depression  is  again  changed  into 
an  elevation. 

Fig.  9.  If  when  the  depression  A,  Fig.  9>  w  converted  into 

an  elevation,  we  introduce  a  small  unpolished  opaque 
body  M,  and  place  it  either  beside  toe  hollow  or  in  it, 
so  that  the  body  M,  and  its  shadow  m,  may  be  dis- 
tinctly seen  by  the  microscope,  we  shall  have  the  ap- 

Fig.  10.  pearance  shown  in  Fig.  10,  the  elevation  having  sunk 
into  a  depression.  This  correction  of  the  deception 
arises  from  the  introduction  of  a  new  illusion,  namely, 
that  which  arises  from  the  shadow  m,  for  it  is  evident 
that  as  the  body  M  appears  to  project  its  shadow  in  the 
direction  M  nt,  the  luminous  body  must  be  supposed  to 
be  on  the  same  side;  and  the  evidence  that  this  is  the  case, 
is  more  powerful  than  our  knowledge  that  the  candle 
is  actually  at  C,  because  it  co-exists  along  with  our 
perception  of  the  depression  A,  whereas  our  knowledge 
of  the  situation  of  the  candle  is  an  act  of  recollection. 

This  correction  of  the  delusion  may  be  effected  in 
anotfter  manner,  which  is  perhaps  more  complete.  If, 
in  place  of  the  unpoliehcd  body,  we  use  a  pin  with  a 

Fi£.  If.  highly  polished  head,  as  shown  at  M,  Fig.  11,  and  then 
apply  the  inverting  eye-piece,  we  shall  have  the  effect 

Fig.  12.  shown  in  Fig.  12,  the  cavity  A  appearing  depressed. 
The  image  s  of  the  candle  C  being  seen  by  reflection 
in  the  polished  head  of  the  pin  M,  is  seen  by  the  ap- 


plication of  the  eye-piece  at  av  on  the  right  hand  side 
of  M  in  Fig.  12,  so  that  we  immediately  conceive,, in  op- *•■ 
position  to  our  previcus  knowledge,  that  the  candle 
must  be  at  D  ;  and  hence  the  elevation  falls  into  a 
depression  the  moment  the  pin  head  is  pushed  up  into 
the  field  of  view.  The  shadow  M  m  has  also  its  inns, 
enee  in  the  present  case. 

The  next  casein  which  this  illusion  is  dispelled,  is, 
when  the  sense  of  touch,  corrects  the  deduction  formed 
through  the  medium  of  sight.    Let  the  cavity  A  be 
raised  into  an  elevation  by  the  inverting  eye-piece,  as 
in  Fig.  7.    Then  if  the  cavity  is  sufficiently  deep,  and 
if  we  place  the  point  of  our  finger  in  the  cavity,  the 
evidence  which  this  (rives  us  of  ks  being  a  depression, 
is  superior  to  the  evidence  of  its  being  a  cavity  arising' 
from  the  inversion  of  the  shadow;  the  apparent  eleva- 
tion will  of  course  sink  into  a  depression ;  but  the  mo- 
ment the  finger  is  withdrawn,  it  will  again  rise  iutasa 
elevation. 

Having  thus  considered  some  of  the  principal  pheno* 
mens  arising  from  the  inversion  of  the  object,  we  shall 
now  proceed  to  explain  some  analogous  facts  which  are 
owing  to  the  transparency  of  the  cavities.  If  M  N, 
Fig.  1 S,  for  example,  is  a  plate  of  mother-of-pearl,  and  A  flgj* 
a  cavity  ground  or  turned  in  it;  then  if  this  cavity  is  illu- 
minated by  a  candle  C,  or  by  a  window  at  C,  in  place 
of  there  being  a  shadow  at  the  side  s,  as  there  would  have 
been  had  the  body  been  opaque,  there  is  a  quantity  of 
refracted  light  seen-  along  the  whole  skle  #,  next  the 
candle.  The  consequence  of  this  is,  that  the  cavity 
appears  as  an  elevation  when  seen  only  by  the  naked 
eye,  as  it  is  only  an  elevated  surface  that  could  have 
the  side  *  illuminated.  The  fact  which  we  have  now 
stated,  is,  we  think,  a  very  important  one  in  so  far  as 
it  may  affect  the  labours  of  the  sculptor.  In  some- 
kinds  of  marble,  the  transparency  is  so*  great,  that  the 
depressions  and  elevations  in  the  human  race  cannot  be 
represented  by  it  with  any  degree  of  accuracy ;  and, 
consequently,  transparent  marble  ought  never  to  bo- 
used for  works  of  any  importance. 

Illusions  arising  from  the  same  cause  may  be  ob» 
served  even  when  the  surface  of  the  body  is  perfectly 
plain  and  smooth.  If  M  N,  Fig.  14  is  the  surface  of  a  Fg.  It 
mahogany  table,  MNhot  a  section  of  it,  and  a  be  a 
section  of  a  knot  in  the  wood,  then  it  often  happens 
from  the  transparency  of  the  thin  edge  at  a,  next  the 
candle,  that  that  side  is  illuminated  while  the  opposite 
side  at  c  is  dark,  the  eye  being  placed  in  the  plane  of 
the  section  a  be.  The  consequence  of  this  is,  that  the 
spot  a  be  appears  to  be  a  hollow  in  the  table. 

From  hence  arises  the  appearance  in  certain  plates 
of  agate,  which  has  obtained  lor  k  the  name  of  ham- 
mered agate.  The  surface  on  which  these  cavities 
appear  is  a  section  of  small  spherical  aggregations  of 
siliceous  matter  like  a  be  in  Fig.  14,  which  present 
exactly  the  same  phenomenon,  arising  from  the  same 
cause  as  the  knots  in  mahogany  and  other  woods. 

The  very  same  phenomenon  is  often  seen  in  mother- 
of-pearl.  Indeed  it  is  so  common  in  this  substance, 
that  it  is  almost  impossible  to  find  a  mother-of-pearl 
counter  which  seems  to  have  its  surfaces  fiat,  although 
they  are  perfectly  so  when  examined  by  the  touch. 
Owing  to  the  refraction  of  the  light  by  thedifiVreut 
growths  of  the  shell  lying  in  different  planes,  the  fiat- 
test  surface  seems  to  be  unequal  and  undulating. 

One  of  the  finest  deceptions  which  we  have  ever  met 
with,  arising  from  the  disposition  of  light  and  shadow* 
presented  itself  on  viewing  through  a  telescope  the 
surface  of  a  growing  field  of  corn,  illuminated  by  th- 
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«te,     snn  if  hen  near  the  horizon.    The  field  was  about  two 
**tie*  miles  distant,  and  was  divided  into  furrows,  which 
"•        were  directed  to  the  eye  of  the  observer  as  shown  in 
rmm"  Fig.  15,  Plate CCCCLXXXVI,  where  AB,CD,  EPf 
un.  represent  these  furrows.    These  furrows  are  of  course 
i.         depressed,  and  the  growing  corn  rises  gradually  from 
two  adjacent  ones  towards  the  middle  m  n,  op>  so  that 
the  surfaces  A  m  C,  C  o  £  were  convex.    The  drill*  of 
corn  on  the  highest  summits  «t»,  op,  caught  the  rays  of 
the  setting  sun,  which  shone  upon  them  very  obliquely 
in  the  direction  Ss,  and  illuminated  the  summits  late- 
rally, while  the  furrows  A  B,  C  D,  E  F,  were  in  sha- 
dow.   The  consequence  of  this  disposition  of  the  light 
and  shade  was,  that  the  whole  field  seemed  to  be 
trenched,  and  the  corn  to  be  growing  in  the  trenches  as 
.  well  as  upon  the  elevated  beds  between  them*    The 
half  furrow  A  B  n  tn  being  shaded  on  its  edge  A  B,  and 
illuminated  on  its  edge  i»  n,  became  the  elevated  part 
of  the  trenched  ground,  while  the  other  half  m  n  C  D 
appeared  the  sunk  part,  in  consequence  of  the  side  m  n 
being  illuminated,  and  its  other  side  C  D  in  shade.  At 
a  certain  period  of  the  day,  this' illusion  did  not  take 
place,  and  it  was  dispelled  the  moment  the  sun  had 
set.    This  very  singular  illusion  I  have  seen  on  several 
days  in  July.     The  telescope  had  no  effect  whatever 
in  producing  it,  as  it  showed  objects  erect. 

An  illusion  of  an  analogous  nature  I  once  observed 
when  looking  at  the  abbey  church  of  Paisley,  where  the 
clustered  columns  of  a  Gothic  pillar  all  sunk  into  hol- 
low fluting*.  The  cause  of  this  deception  I  could  not 
at  the  time  discover,  but  it  must  have  arisen  from  some 
nittaken  notion  respecting  the  direction  in  which  the 
object  was  illuminated. 

The  last  species  of  illusion  of  this  nature,  and  per- 
haps the  most  remarkable  of  aU  of  them*  may  be  pro- 
duced by  a  continued  effort  of  the  mind  to  deceive  it- 
self. If  we  take  one  of  the  intaglio  moulds  used  for 
making  the  bas-reliefs  of  that  able  artist  Mr.  Henning, 
and  direct  the  eye  to  it  steadily  without  noticing  sur- 
rounding objects,  we  may  coax  ourselves  into  the  be- 
lief that  the  intaglio  is  actually  a  bas-relief,  it  is  dif- 
ficult at  first  to  produce  the  deception,  but  a  little 
practice  never  fails  to  accomplish  it 

I  have  succeeded  even  in  carrying  this  deception  so 
far  as  to  be  able,  by  the  eye  alone,  to  raise  a  complete 
hollow  mask  of  the  human  face  into  a  raised  head.  In 
order  to  do  this,  we  must  exclude  the  vision  of  other 
objects ;  and  also  the  margin  or  thickness  of  the  cast 
This  experiment  cannot  fail  to  produce  a  very  great 
degree  of  surprise  in  those  who  succeed  in  it ;  and  it 
will  no  doubt  be  regarded  by  the  sculptor  who  can  use 
it  as  a  great  auxiliary  in  his  art.  See  Dr.  Brewster's 
Journal  of  Science,  No.  VI  I. 

4.  On  the  invisibility  of  certain  colours  to  certain- eye*. 

Several  cases  have  been  recorded  in  the  Philosophical 
Transactions  where  persons  with  sound  eyes,  capable 
of  performing  all  their  ordinary  functions,  were  inca- 
pable of  distinguishing  certain  colours,  and  what  is  still 
more  remarkable,  this  imperfection  runs  in  particular 
families.  Mr.  Huddart  mentions  the  case  of  one 
Harris  who  could  only  distinguish  black  and  white, 
and  he  had  two  brothers  almost  equally  defective,  one 
of  whom  always  mistook  orange  for  green.  Another 
case  is  recorded  in  the  Philosophical  Transactions  in 
which  full  reds,  and  full  greens  appeared  alike,  while 
yellows  and  dark  blues  were  very  easily  distinguished. 
Out  celebrated  chemist  Mr.  Dalton  cannot  distinguish 
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blue  from  pink  by  daylight ;  and  fn  the  solar  spectrum    8"™**' 
the  red  is  scarcely  visible,  the  rest  of  it  appearing  to  Cu,™t,w 
consist,  of  two  colours,  yellow  and  blue.    Dr.  Butters,  ^ 
in  a  letter  addressed  to  the  editor  of  this  work,  has  de- 
scribed   the    case    of  Mr.  R.    Tucker,  son  of  Dr* 
Tucker  of  Ashburton,  who  mistakes  orange  for  green, 
like  one  of  the  Harrises.    Like  Mr.  Dalton  he  could 
not  distinguish  blue  from  pink ;  but  he  always  knew 
yellow.    The  colours  in  the  spectrum  he  describes  as. 
follows : 

V 

1.  Red  mistaken  for  *  ,  browrr, 

2.  Orange  .  .        .  green, 

3.  Yellow,  generally -known,  but  sometimes 

taken  for  •                orange, 

4.  Green  mistaken  for  .             .        orange, 

5.  Blue            .  .            »               pink, 

6.  Indigo            .  »            .             purple, 

7.  Violet                „  .          .        purple. 

Mr.  Harvey  has  described,  in  a  paper  read  before  the 
Royal  Society  of  Edinburgh,  the  case  of  a  person  pow 
alive,  and  aged  60,  who  could  distinguish  with  cer- 
tainty only  white,  yellow  and  grey.  He  could,,  how- 
ever, distinguish  blues  when  they  were  light.  Dr. 
Nichols  mentions  a  case  where  a  person  who  was  in 
the  navy  purchased  a  blue  uniform  coat  and.  waist-coat, 
with  red  breeches  to  match  the  blue,  and.  he  has  men- 
tioned one  case  in  which  the  imperfection  is  derived 
through  the  father,  and  another  in  which  it  descend* 
ed  from  the  mother; 

In  the  case  of  a  young,  man.  in  the  prime  of  lift, 
with  whom  the  writer  of  the  article  is  acquainted,, 
only  two  colours  were  perceived  in  Dr.  Woilaston's 
spectrum  of  five  colours,  viz.  red,  gveen,  blue  and 
violet  The  colours  which  he  saw  were  blue  and 
orange,  or  yefiow,  aa  he  did  not  distinguish  these  two 
from  one  another.  When  all  the  colours  of  the  spec- 
trum were  absorbed  by  a  reddish  glass,  excepting  red 
and  dark  green,  he  saw  only  one  colour,  viz*  yellow  or 
orange.  When  the  middle  of  the  red  space  was  ab- 
sorbed by  a  blue  glass,  he  saw  the  black  line  with 
the  yellow  on  each  side  of  it.  We  are  acquainted 
with  another  gentleman  who  has  a  similar  imperfec- 
tion* 

In  all  the  preceding  cases,  there  is  one  general  fact, 
that  red  light,  and  colours  in  which  it  forms  an  ingre- 
dient, are  not  distinguishable  by  those  who  possess 
the  peculiarity  in  question.  Mr.  Dalton  thinks  it  pro*, 
bable  that  the  red  light  is,  in  these  cases,  absorbed  by 
the  vitreous  humour  having  a  blue  colour ;  but  as  this 
is  a  mere  conjecture,  which  is  not  confirmed  by  the 
most  minute  examination  of  the  eye,  we  cannot  hold 
it  as  an  explanation  of  the  phenomena.  J}r,  Young, 
thinks  it  much  more  simple  to  suppose  the  absence  or 
paralysis  of  these  fibres  of  the  retina  which  are.  caU 
culated  to  perceive  red,  while  Dr.  Brewster  conceives 
that  the  eye  is  in  these  cases  insensible  to  the  colours 
at  one  end  of  the  spectrum,  just  as  the  ear  of  certain- 
persons  has  been  proved,  by  Dr.  Wollaston,  to  be  in- 
sensible to  sounds  at  one  extremity,  of  the  scale  of  mu- 
sical notes,  while  it  is  perfectly,  sensible  to  .all  other 
sounds. 

If  we  suppose,  what  we  think  will  ultimately  be  de- 
monstrated, that  the  choroid  coat  is  essential  to  vision, 
we  may  ascribe  the  loss  of  red  light  in  certain  eyes  to 
the  retina  itself  having  a  blue  tint.  If  this  should  be  the 
case,  the  light  which  falls  upon  the' choroid  coat  will  be 
deprived  of  its  red  rays,  by  the  absorptive  power  of  the 
blue  retina,.  *nd  consequently  the  impression  convey- 
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-  Science,    were  exhibited  to  the  eye  on  two  opposite  sides  of  the  Kaleidoscope,    the  Michobcosk,  And  the  TeLi>  Srieace, 

CurioeitiM  the  machine,  to  the  persons  employed  to  copy  them,  scop*,  we 'have  described  several  of  the  most  popular  fcw»& 

"*•       In  the  early  numbers  of  the  table  the  copyist  rather  and  amusing    instruments  which  depend  upon  light       ** 

w*y  mm*  more  than  kept  pace  with  the  engine ;  but  when  five  and  vision.    Several  very  curious  instruments  and  ex-  ^^Y^ 

figures  were  required,  the  machine  was  at  least  equal  periments,  however,  still  remain  to  be  described  wider 

in  speed  to  the  writer.      At  another  experiment  with  the  present  head. 
It,  thirty-two  humbers  were  calculated  in  two  minutes  j    Th  ThaumairQpe% 

and  thirty  seconds,  and  as  these  contained  eighty-two  .     .  '  nr 

figures,  the  engine  produced  thirty-three  figures  every        The  thaumatrope^  (or  the  wonder  turner,  from  #**»  The  lb* 

minute.      At  another  time  it    produced    forty-four  ***>»*"',  «pd  rC«r?  to  turn,)  a  very  ingeniootf  phitoto*  maw*, 

figures  in  a  minute.  phical  toy,  invented,  we  believe,  by  Dr.  Paris*  is  found* 

"      Although  this  machine  contains  many  wheels,  yet  «doathe  well  known  optical  principle,  that  an  impret* 

the  same  parts  are  frequently  repeated,  and  only  a  few  «*  upon  the  retina  continues  for  about  the  eighth  part 

wheels  move  at  the  same  time.     Notwithstanding  the  <*  a  wcond  after  the  object  which  produced  it  is  with- 

number  of  the  wheels  employed,  yet,  by  a  peculiar  drawn-.  The  luminous  rings  formed  by  the  wbirirng  of 

contrivance,  any  error  produced  by  accident,  or  by  a  huraing  stick  in  the  dark  are  well  known,  and  fio* 

any  slight  inaccuracy  in  one  of  the  wheels,  is  corrected  mcr  has.availed  Inmself  of  the  same  principle  .in  fas 

as  soon  as  it  is  transmitted  to  the  next.  description  of  the  lengthened  shadow  of  the  fiying>> 

Mr.  Babbage  has  constructed  a  working  model  of  ve!IP'     .  • 

the  machineTor  composing  with  types.     When  put  up,      .  ™  thaumatropc  consists  of  a  number  of  circular 

it  will  contain  about  30,000  types,  which  are  set  in  P^ces  of  card,  about  two  and  a  half  inches  in  diameter, 

their  places  by  children,  but  the  person  who  attends  *hM*  £**>•  •J1™  round  with  &***  velocity  bf 

the  engine  has  a  method  of  ascertaining,  in  less  than  the  application  oT  the  fingers  to  pieces  of  silk  string  at- 

SO  minutes,  whether  or  not  any  one  individual  type  of  *?ched  J°  *wo  opposite  points  of  their  circumference, 

the  number  is  misplaced.  On  each  side  of  a  card  is  painted  a  part  of  a  picture, 

During  the   progressive  improvement  of  the  ma-  *o  that  if  we  could  see  both  sides  at  once,  -the  two 

chinery,  Mr.  Babbage  was  led  to  a  new  arrangement,  Parts  °ff  ™  E^*  ™£ld  form  a  who,c  P^ore.     *<* 

by  which  an  engine  might  be  constructed  which  should  examPf>  m -PI.  CCCCLXXXVL  Fig.  1,  we  have  shown  Platx 

calculate  tables  of  other  species  whose  analytical  laws  two  ^^  •■«««*  on  on*  <*  which  is  a  cage,  andccccij 

were  unknown.  •  on  ihe  otner  a  b,rd-    "  we  noW  u^e  no^d  **  e,K*  of** 

It  is  gratifying  to  find  that  government  have  hbe-  **  **  *rineJ,LA  ?nd  *»  between  the  foro-finger  and 

rally  granted  $1500  to  Mr.  Babbage  to  enable  him  to  thumb  of  each  hand,  and  put  it  intb  a  twirling  motion, 

complete  one  of  these  machines  bn  a  great  scale.  the  }md  a.nd  ™  <**<*  W|U  «PP«V to  the  «Xe  at  *«  aame 

momerit,  m  consequence  of  the  impression  of  each  con- 

6.  Description  of  Richardson's  Lifting  Plug.  tinuing  upon  the  retina  for  a  short  space  of  time.    The 

Description      In  elevating  large  stones,  a  small  piece  of  iron  called  following  are  some  of  the  other  devices  on  the  cuds 

•f  Richard-  a  iewjg  na8  been  generally  employed.    A  cylindrical  of  the  thauroatrope. 

ton  s  lifting  noje  cut  m  tne  8tone^  ancj  ma{je  wider  below  than  A  rose  tree,  with  a  garden  pot  on  the  reverse. 

p  UR*          above,  receives  the  lewis,  or  a  cylindrical  piece  of  iron,  A  horse,  with  a  man  on  the  reverse. 

which  is  made  to  widen  at  its  lower  ena,  so  as  to  fill  A  leafless  branch,  which  becomes  verdant  on  the 

the  enlarged  part  of  the  cylindrical  bore.     The  lewis,  twirling  of  the  card. 

therefore,  cannot  be  pulled  out  of  the  stone  without  A  female  in  one  dress  on  one  side,  and  another  dress 

carrying  away  a  portion  of  it ;  so  that  if  the  stone  is  on  the  other. 

tough,  the  mass  may  be  elevated  by  applying  the  The  body  of  a  Turk,  with  his  head  on  the  reverse. 

power  to  the  upper  end  of  the  lewis.  The  Watchman's  'box  on  one  side,  and  himself  on 

The  lifting  plug  invented   by  Mr.  Richardson  of  the  other. 

Keswick,  is  a  much  more  simple  and  efficacious  con-  Harlequin  and  Columbine  on  different  sides,  appear 

trivance.    A  small  cylindrical  Hole,  about  two  inches  together  by  the  revolution  of  the  card, 

deep,  is  cut  perpendicularly,  or  nearly  so,  out  of  the  A  comic  head  on  one  side,  which,  on  turning  round, 

stone  by  the  common  steel  boring  chisel  of  masons.    A  becomes  invested  with  a  wig. 

common  cylindrical  plug  of  iron,  about  a  20th  or  30th  A  man  sleeping,  and  awakened  by  being  turned 

part  of  an  inch  less  m  diameter  than  that  of  the  hole,  round. 

is  now  driven  into  it  about  an  inch  deep,  by  two  or  The  principle  of  the  thaumatrope  may  be  extended 

three  blows  of  a  hammer ;  and  with  no  other  fastening  to  many  other  devices.     Parts  of  a  sentence  may  be 

the  heaviest  stones   may  be   raised,   and  the  largest  written  on  one  side,  and  the  rest  of  the  sentence  on  the 

masses  of  stone  torn  up  from  the  ground.     The  cause  other;  and  we  may  even  put  halves  of  the  letters  on 

of  the  firm  adhesion  of  the  iron  plug  to  the  stone,  2s  one  side,  and  the  other  halves  on  the  other  side, 

no  doubt  the  elasticity  of  the  stone,  which  grasps,  as  Those  who  have  used  the  thaumatrope,  must  have 

it  were,  the  plug  in  the  same  w*ay  as  wood  does  a  po-  been   dissatisfied   with  the  general  effect  of  the  two 

lished  nail  which  is  driven  into  it.     When  it  is  re-  combined  pictures.  There  is  a  hobbling  motion  arising 

quired  to  detach  the  plug  from  the  stone,  nothing  more  from  the  imperfection  of  the  method  adopted  to  produce 

is  requisite  than  a  sharp  stroke  or  two  from  a  hammer,  the  rotatory  motion,  which  entirely  destroys  the  effect; 

The  principle  on  which  this  experiment  depends  may  and  it  is  perfectly  clear  that  the  rotatory    motion 

find   numerous  applications.    By  the  same  means,  a  should  "be   produced  by  quite  different  means.      If 

vessel  of  any  size  might  be  moored,  and  masses  of  stone  strings  are  adopted,  they  ought  to  be  attached  to  the 

held  together  as  firmly  as  if  they  were  6f  one  jtfece.  circular  pieces  of  card,  so  that  the  axis  of  rotation 

should  be  in  the  plane  of  the  card  ;  but  a  solid  axis  of 

optica.  rotation  is  decidedly  preferable.     See  Dr.  ArewaUr's 
In  <mr  Artiefc  on  Owicb,  "and  ;in  &o> Article's  on    Journal  of  Science,  No.  Vt L 
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2.  Q*  tU  Apparent  J&r&tmof.fy**  k*  *  Pi*tr*it, 

A  very  eurious  paper  on  ibis  subject  has  been  re- 
cently published  by  Dv.  Wollaston,  in  the  Philosophical 
Transactions,  for  an  abstract  *f  which  wiH  be  interesting 
4o  moat  4f  our  reader*. 

In  examining  the  eyes  of  a  person  opposite  to  at, 
end  looking  horizontally  within  a  range  of  about  20° 
on  either  -side  of  us,  we  shall  find  that  the*  white  parts 
of  the  eye  increase  and  decrease  according:  as.  they 
ere  Earned  to  or  from  the  nose.  When  the  eyes  are 
looking  straight  at  us,  the  two  portions  of  white  are 
nearly  equal,  eo  that  by  the  relative  magnitudes  of  the 
white  parts  of  each,  eye  we  can  estimate  in  what  de- 
gree the  eyes  deviate  in,  direction  from  the  face  to  tokich 
ihey  belong. 

in  judging,  however,  of  their  direction  in  reference 
to  ourselves,  we  are  not  guided  by  the  eyes  alone,  but 
by  the  concurrent  position  of  the  entire  face.  This 
will  be  understood  from  Plate  CCCCLXXXVI.  Fig.  2. 
.  where  toe  pair  of  eyes  were  originally  drawn  from 
the  life  by  Sir  Thomas  Lawrence,  actually  looking  at 
him.  The  face  has  been  added  .according  to  the  ori- 
ginal design,  so  that  the  person  represented  in  Fig.  2. 
appears  decidedly  looking  at  the  spectator.  If,  -how- 
ever, a  set  of  features  oppositely  turned  are  applied 
to  the  same  eyes  as  in  Fig.  8.  by  lifting  up  the 
piece  of  paper,  the  eyes  will  be  found  to  look  consi- 
derably to  the  right  of  the  person  viewing  them.  ~ 

The  same  principles  apply  to  instances  of  moderate 
inclination  of  the  face  upwards  or  downwards;  -but 
the  principle  is  most  strikingly  exemplified  when  the 
turn '  of «  pair  of  eyes  partakes  of  both  inclinations,  so 
as  to  be  in  a  direction  laterally  upwards,  as  in  Fig.  4. 
By  giving  the  face  a  downward  cast,  as  in  Fig.  5.  the 
change  of  effect  is  very  remarkable.  Dr.  Wollaston 
considers  these  examples  as  proving  that  the  opposite 
direction  of  the  eyes  to  or  from  the  spectator,  depends 
on  She  balance  of  two  circumstances  combined  in  the 
same  representation,  viz.  1.  The  general  position  of 
She  face  presented  to  the  spectator ;  and,  2.  The  turn 
of  the  eyes  from  that  position.  In  the  same  manner  as 
the  general  position  of  the  face  carries  the  eyes  along 
with-  it,  so  a  change  in  the  position  of  the  eyes  carries 
the  face  along  with  them.  This  fact,  which  is  not 
mentioned  by  Dr.  Wollaston,  is  not  less  surprising  than 
its  counterpart,  and  may  be  well  illustrated  by  causing 
a  pair  of  invisible  eyes  to 'oscillate  in  the  sockets  of 
the  eyes  of  a  picture. 

Dr.  Wollaston  next  proceeds  to  explain  a  fact  which 
every  person  must  have  observed,  that  if  the  eyes  of  a 
portrait  look  -at  the  spectator  when  he  stands  in  front 
of  the-  picture,  they  follow  and  appear  to  look  at  him 
in  every  other  direction.  His  explanation  and  illus- 
tration of  this  is  every  way  satisfactory  ;  but  not  so 
popular  as  we  think  it  may  be  made.  The  following 
-illustration  appears  to  us  more  easily  comprehended. 
If  a  picture  represents  three  soldiers,  each  firing  a 
musket  in  parallel  directions,  and  if  the  musket  of  the 
middle  one  is  pointed  accurately  to  the  eye  of  the 
spectator,  then  the  muzzle  of  the  musket  will  be  ex* 
actly  circular,  and  the  spectator  will  see  dpwn  the 
barrel,  and  no  part  of  the  right  or  left  side  of  the  bar- 
rel. In  like  manner,  the  •spectator  will  see  the-  left 
side  of  the  barrel,  of  the  soldier  opposite  bis  left 
hand,  and  the  Tight  side  of  the  barrel  of  the  soldier 
opposite  his  right  hand.  If  the  spectator  now  changes 
his  place,  wmdi  takes  ever  such  an  oblique  position, 
either,  laterally, or  vertically, -he  must  see  the  same 


thing,  because  nothing  else  is  painted  on  the  canvas. 
The  gun  of  the  middle  soldier  must  always  point  to 
the  eye  of  the  spectator,  the  gun  of  the  other  to  the 
riflfit  of  him,  and  the  gun  of  the  third  to  the  left  of  him. 
Tney  will,  therefore,  all  three  seem  to  move  as  be 
moves,  and  follow  him  in  his  motions.  The  same  rea- 
soning is  applicable  to  perspective  buildings.  See  Dr. 
Brewster's  Journal  of  Science,  No.  VII. 
5.  On  the  Optical  Illusion  of  the  Conversion  of  Cameo* 

into  Intaglios,  and  of  Intaglios  into  Cameos,  and  other 

Analogous  Phenomena. 

At  one  of  the  early  meetings  of  the  Royal  Society  of 
London,  when  a  compound  microscope  on  a  new  con- 
struction was  exhibited,  some  of  tfre  members,  while 
looking  through  it  at  a  guinea,  saw  the  bead  tipon  the 
coin  depressed,  while  to  others  it  appeared  to  be  raised, 
as  it  was  in  reality. 

The  same  phenomenon  was  afterwards  observed  by 
Dr.  P.  F.  Gmelin  of  Wurtemberg,  while  examining 
objects  through  telescopes  and  compound  microscopes ; 
and  he  seems  to  have  studied  it  with  considerable  care. 
The  protuberant  parts  of  objects  appeared  depressed, 
and  the  depressed  parts  protuberant;  but  this  hap- 
pened in  some  cases  and  not  in  others,  at  some  times, 
and  not  at  others/ and  to  some  eyes  and  not  to  others. 
After  a  variety  of  trials  he  observed  the  following 
constant  effects.  When  he  looked  at  any  object  which 
was  neither  white  nor  shining,  rising  upon  a  plane, 
with  the  eye  and  the  optical  tube  directly  opposite  to 
it, 'the  elevated  parts  appeared  depressed,  and:  the  de- 
pressed parts  elevated.  Dr.  Gmelin  is  said  to  have 
discovered  a  method  of  making  objects  always  appear 
with  their  natural  convexity,  viz.  by  directing  his  sight 
at  first  to  the  edges  of  the  convexity,  and  then  gradual- 
ly taking  in  the  whole. 

Before  we  proceed  to  explain  the  principles  on  which 
this  illusion  depends,  we  shall  first  describe  the  best 
method  of  observing  it.  It  will  afterwards  be  seen, 
that  telescopes  and  microscopes  are  not  necessary  to 
its  production ;  but  it  may  be  best  seen  by  viewing 
with  the  eye-piece  of  an  achromatic  telescope  the  en- 
graving upon  a  seal,  when  illuminated  either  by  a 
candle  or  the  window  of  an  apartment.  This  eye- 
piece inverts  the  objects  to  which  it  is  applied  like  the 
compound  microscope,  and  the  excavations  or  depres- 
sions of  the  seal  are  immediately  raised  up  into  eleva- 
tions like  a  cameo,  or  a  bas-relief.  The  cause  of  this 
illusion  will  be  understood  from  Plate  CCCCLXXXVI. 
Fig.  6.  where  A  represents  a  spherical  cavity  illumi- 
nated by  a  candle  C.  The  shaaow  of  the  cavity  will 
of  course  be  on  the  left  side  S,  and  therefore  if  we 
view  it  through  an  inverting  eve-piece  or  microscope, 
the  cavity  will  be  seen  as  at  A,  Fig.  7*  with  its  sha- 
dow on  the  right  hand  S  of  the  cavity.  As  the  candle 
C  remains  where  it  was,  the  observer  instantly  con- 
cludes that  what  was  formerly  a  cavity  must  now  be 
a  spherical  elevation  or  segment  of  a  sphere,  as  no- 
thing but  a  raised  body  could  have  its  shadow  on  the 
right  hand  S.  If  a  second  candle  is  now  placed  on 
the  right  hand  side  of  A,  so  that  it  is  between  two 
csndles,  and  is  equally  illuminated  bv  both,  the  ele- 
vation will  again  sink  into  a  cavity  as  in  Fig.  6. 

If  the  object  A,  in  place  of  being  a  cavity,  is  actually 
the  raised  segment  of  a  solid  sphere,  the  same  pheno- 
mena will  be  observed,  the  inverting  eye-piece  convert- 
ing it  into  a  cavity.  These  two  experiments  may  be 
made  most  successfully  with  a  seal,  and  an  impres- 
sion taken  from  it.  , 

U  cannot  therefore  be  doubted,  that  the  optical  ill«« 
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Science,  rays  parallel,  diverging  and  converging.— IT  \h*  radiant 

CuiioeitUt  point  or  object  from  which  rays  diverge  is  a  little  with- 

"•       in  the  anterior  principal  focus  of  -a  spherical  lens,  the 

~*^J  L    oentral  part*  *>f  the  lens  will  render  toe  diverging  rays 

slightly  divergent,  the  part  of  the  lens  without  this  will 

fender  them  parallel,  and  the  outer  rim  wiU  cause 

them  to  converge  to  a  positive  focus  behind  the  glass. 

The  same  effect  may  be  produced  by  a  reflecting 

mirror* 

11.  On  the  Convergence  of the  Solar  Beams  to  a  point 

opposite  to  the  Sun. 

'Oatheton-      The  divergency  of  the  solar  beams,  when  the  sun  is 
vergency  of  descending  in  the  west,  is  a  phenomenon  which  ©c- 
ihe  toUr      curs  so  frequently,  that  the  most  careless  observer  must 
beams  to  a   have  had  occasion  to  notice  it    This  phenomenon, 
point  op-     however,  is  sometimes  accompanied  with  one  of  an 
.thTsuiu       opposite  kind,  viz.  the  convergence  of  the  solar  beams  to 
a  point  opposite  to  the  sun,  and  as  far  below  ihe  horizon 
ms  the  sun  is  above  iU    This  phenomenon  is  extremely 
rare ;  and  we  are  not  aware  that  it  has  been  described 
more  than  once,  vis.  by  Dr.  Robert  Smith  of  Cam* 
bridge,  who  observed,  that  he  once  saw  it  upon  Lin- 
«olnheath.    He  describes  it  as  u  an  apparent  converg- 
ence, of  long  whitish  beams,  towards  a  point  diame- 
trically opposite  to  the  sun.    For  as  near  as  I  could 
estimate,  it  was  situated  as  much  below  the  horizon 
as  ihe  sun  man  then  elevated  above  the  opposite  point 
of  it"    "  In  the  unusual  phenomenon,"  Dr.  Smitn  af- 
terwards adds,  "  I  well  remember,  that  the  converg- 
ing sun-beams  towards  the  point  below  the  horizon, 
were  not  quite  so  bright  and  shining  as  those  usually 
'   are  which  diverge  from  him,  and  that  the  sky  beyond 
them  appeared  very  black,  which  certainly  contributed 
to  the  evidence  of  this  appearance."    Smith's  Optics, 
vol.  ii.  Remarks,  p.  57.  58. 

On  Saturday,  the  9th  October,  1824,  Dr.  Brewster 
.had  the  pleasure  to  observe  this  curious  phenomenon 
when  travelling  from  Melrose  to  Edinburgh,  and  of 

fointing  it  out  to  two  friends  who  accompanied  him. 
t  was  first  seen  at  that  part  of  the  road  -opposite  to 
the  avenue  to  Ksrkhill,  the  seat  of  John  Tod,  Esq.  jsX 
about  a  quarter  past  four  o'clock.  The  sun  was  then 
.considerably  elevated  above  the  Pentland  range  of  hills, 
and  was  throwing  out  his  diverging  beams  in  great 
beauty  through  the  interstices  of  the  broken  masses  of 
clouds  which  .floated  in  the  west  The  eastern  part 
of  the  horizon,  where  the  converging  lines  were  seen, 
was  occupied  with  a  dark  black  cloud,  as  described  by 
Dr.  Smith,  and  which  seems  necessary  as  a  ground  for 
rendering  visible  such  faint  radiations.  The  converg- 
ing beams  were  much  fainter  than  the  diverging  ones, 
and  the  point  to  which  they  oon verged  was  as  near  as 
could  be  estimated,  as  far  below  the  horizon  as  the 
sun  was  above  it  About  ten  minutes  alter  the  phe- 
nomenon was  first  seen,  the  convergent  lines  rvene 
black  or  very  dark.  This  arose  from  the  seal  beams 
having  become  broad,  and  of  irregular  intensity,  so 
that  the  eye  took  up,  as  it  were,  .the  spaces  between 
the  beams  more  readily  than  the  beams  themselves. 

In  order  to  explain  the  cause  of  this  phenomenon 
minutely,  several  diagrams  .would  be  necessary,  for 
which  we  cannot  at  present  find  room  ;  but  we  think 
it  may  be  perhaps  more  easily  understood  from  the 
following  illustration. 

Let  us  suppose  a  line  to  join  the  eye  of  the  observer 
and  the  sun ;  let  rays  issue  from  the  sun  in  all  possible 
directions,  and  let  us  suppose  that  planes  pass  through 
(these  radiations,  and  through  the  Ime  joining  the  obser* 


ver  and  the  sun,  wliich  will  be  their  common  interne- 
tion,  like  the  axis  of  an  orange,  or  the  axis  of  the  earth, 
through  which  there  passes  all  the  septa  of  the  former^ 
and  all  the  planes  passing  through  the  meriditni  o( 
the  latter.  An  eye,  therefore,  situated  in  that  line  or 
common  intersection  of  all  the  planes,  wilt  see  them 
diverging  from  the  sun  on  one  side,  and  converging 
towards  the  opposite  point,  just  as  an  eve  in  the  axis 
•of  a  globe  would  perceive  all  the  planes  passing 
through  the  meridians,  diverging  on  one  side  and  coo- 
verging  on  another.  See  Dr.  Brewster's  Journal  of 
■Science,  VoL  II.  p.  136. 

12.  Improvements  on  ihe  Magic  Lantern. 
In  our  article  Optics,  Vol.  XV.  p.  630,  we  have  de-  H 
-scribed  the  magic  lantern  in  its  general  form.  A  very  "^ 
considerable  improvement,  however,  has  lately  been  £3 
introduced  into  the  construction  of  the  sliders  on  which 
the  objects  are  painted,  by  which  very  curious  trim. 
formations  are  produced.  In  one  of  these  the  ejes  are 
left  empty  in  the  picture  of  a  fine  old  head,  and  br 
moving  another  slider  containing  a  pair  of  eje*,  from 
one  side  to  another,  the  head  appears  to  tarn  as  if  it 
were  alive.  In  another  a  smith  is  seen  with  hii  him. 
mer  resting  on  the  anvil,  and  by  repeatedly  pushing 
forward  a  subsidiary  slider  and  drawing  it  back,  the 
smith  raises  his  arm  and  strikes  the  iron,  from  which 
sparks  immediately  issue.  In  the  same  way  virion! 
•cnanges  in  the  attitude,  the  dress,  and  the  action  of  fi- 
gures on  the  sKders  maybe  introduced  into  the  picture, 
which  give  a  great  variety,  and  a  new  interest  to  the 
formerly  tame  representations  of  the  magic  lantern. 

1 3.  Singular  optical  illusion  seen  through  a  lekxope. 

If  we  direct  a  telescope  to  the  surface  of  a  distant  ^ 
field  on  which  there  are  no  objects,  such  si  tree.ed 
houses,  &c.  and  if  the  field  of  the  telescope  contains^ 
nothing  but  the  surface  of  the  field,  the  eye  will  speed- *j 
ily  recognise  that  the  field  is  horizontal  or  slightly  in- 
clined to  the  horizon,  from  the  perspective  of  the  for. 
rows  or  drills  upon  its  surface,  or  even  from  its  sere) 
perspective,  provided  the  difference  in  the  distsncrs  of 
the  nearer  and  the  remoter  end  is  considerable,  and  the 
air  sufficiently  hazy. 

The  field,  however,  may  be  so  situated,  and  haw 
such  an  inclination,  that  when  seen  through  the  tele- 
scope  it  appear*  like  a  perpendicular  xw  vertical  vail 
of  earth.  This  phenomenon  we  have  often  seen  in  di- 
recting a  telescope  to  a  field  above  Melrose  Abbey  on 
the  northern  acclivity  of  the  north-west  Eildon  HOI 
This  field  is  capable  of  being  ploughed  in  the  direction 
of  its  greatest  declivity;  but  when  it  is  viewed  throogh 
a  telescope,  the  slope  is  such,  that  the  furrows  do  sot 
appear  to  converge,  and  the  eye  cannot  readily  p» 
leive  any  difference  between  the  breadth  of  the  furiosi 
at  the  remote  end  of  the  field,  and  their  breadth  it 
the  near  end.  The  observer,  therefore,  immechstelr 
concludes  that  the  field  must  be  nearly  a  vertical  plain 
rising  in  front  of  him.  This  deception  is  a  very  re- 
markable one,  and  produces  a  singular  effect  on  the 
.mind  when  the  field  is  covered  with  a  crop  and  wbes 
crows,  &c.  light  upon  it  I  have  not  yet  observed  the 
effect  produced  when  it  is  in  the  act  of  being  ploughed 
It  is  very  probable  that  the  impossibility  of  ploughing 
a  vertical  plain  may  remove  the  deception  upon  tw 
principles  which  we  have  already  explained  in  soother 
part  of  this  article.  See  Or.  Brewster's  Jmnsl  / 
Science,  No.  VXI. 

14.  Optical  deception  of  he  Cat 
M.  Le  Cat  has  described  a  curious  optical  decepb* 
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in  which  an  erect  object  placed  near  a  hole  in  a  card 
next  the  eye  appears  to  be  on  the  other  side,  and 
also  inverted  and 'magnified.    Let  CO  Fig.  19,  be  a 

'  card  perforated  with  a  small  hole,  £  a  white  wall  or 
window,  D  the  eye  of  the  observer,  and  d  the  head  of 

"a  pm  held  near  the  eye  and  also  near  the  hole  in  the 
card.  Under  these  circumstances  the  pin  d  will  fie 
teen  at  F  inverted  and  magni6ed.  The  reason  of  this 
is,  as  M.  Le  Cat  has  observed,  that  the  eye  in  this  case 
sees  only  the  shadow  of  the  pin  on  the  retina,  and 
since  the  light  which  is  stopped  by  the  upper  part  of 
the  pin  on  its  head  cdmes  from  the  lower  part  of  the 
white  wall  or  window  F,  and  that  which  is  stopped  by 
the  lower  end  of -the  pin  comes  from  the  upper  part  of 
the  wail  or  window  E,  the  shadow  must  necessarily  ap- 
pear inverted  with  respect  to  the  object.* 

The  following  variation  of  Le  Cat's  experiment  has 
been  described  by  Dr.  Brewster.  Take  a  common  pin 
and  hold  it  in  any  position  near  the  eye  so  that  the  ob- 
server sees  reflected  from  its  head  a  faint  circle  of  light, 
then  bold  a  second  pin  opposite  to  it  exactly  as  in  Fig. 
19,  and  an  inverted  image  of  the  one  pin  will  be  seen 
in  the  head  of  the  other.  If  the  head  of  the  first  pin 
is  round  and  well  polished,  the  inverted  and  magnified 
image  of  the  -other  will  be  more  distinct.  In  this  form 
of  the  experiment  a  diverging  pencil  of  light  from  the 
window  or  a  ^candle  replaces  the  diverging  pencil  in 
Fig.  19.  which  proceeds  from  the  perforation  in  the 
card  CB,  and  of  course  produces  the  same  effect.  The 
little  round  knob,  by  the  pressure  upon  which  the  case 
of  a  watch  is  often  opened,  will  answer  better  than  the 
finest  pin  bead.  Edin,  Jour,  of  Science,  No.  VII.  p.  89. 

15.  On  1  he  Insensibility  of  the  Retina  to  objects  seen  in" 
directly,  -and  to  objects f aim  ly  illuminated* 

* 

If  we  look,  says  Dr.  Brewster, t  at  a  narrow  slip  of 
white  paper  placed  upon  a  black  or  a  coloured  ground, 
it  will  never  appear  to  vanish,  however  lorg  and  at- 
tentively we  view  it.  But  if  the  eye  is  fixed  steadily 
upon  any  object  within  two  or  three  inches  of  the  pa- 
per, so  as  to  see  it  only  indirectly,  or  by  oblique  vision, 
the  slip  of  paper  will  occasionally  disappear,  as  if  it 
had  been  removed  entirely  from  the  ground,  the  colour 
of  the  ground  extending  itself  over  the  part  of  the  reti- 
na occupied  by  the  image  of  the  slip  of  paper. 

If  the  object  seen  indirectly  is  a  black  stripe  on  a 
white  ground,  it  vanishes  in  a  similar  manner ;  and, 
what  is  still  more  remarkable,  the  same  phenomena  of 
disappearance  take  place  whether  the  object  is  viewed 
nith  one  or  with  both  eyes. 

When  the  indirect  object  is  luminous,  like  a  candle, 
it  never  vanishes  entirely,  unless  it  is  placed  at  a  great 
distance  ;  but  it  swells  and  contracts,  and  is  surround- 
ed by  a  halo  of  nebulous  light,  so  that  the  excitement 
must  extend  itself  to  contiguous  portions  of  the  retina 
which  are  not  influenced  by  the  light  itself. 

If  we  place  two  candles  at  the  distance  of  about  eight 
or  ten  feet  from  the  eye,  and  about  twelve  inches  from 
each  other,  and  view  the  one  directly  and  the  other  in- 
directly, the  indirect  image  will  be  encircled  with  a 
bright  ring  of  yellow  light,  and  the  bright  light  within 
the  ring  will  have  a  pale  blue  colour.  If  the  candles 
are  viewed  through  a  prism,  the  red  and  green  lights 


of  the  indirect  image  vanish,  and  leave  only  a  large    Science, 
mass  of  yellow,  terminated  with  a  portion  of  blue  light.   Curiosities  t 

While  performing  this  experiment,  and  looking 
steadily  and  directly  at  one  of  the  prismatic  images  of 
the  candle,  I  was  surprised  to  observe  that  the  red  and 
green  rays  begin  to  disappear,  leaving  only  yellow  and 
a  small  portion  of  blue ;  and  when  the  eye  was  kept 
hnmoveably  fixed  on  the  same  part  of  the  image,  the 
yellow  light  became  almost  pure  white,  so  that  the 
prismatic  image  was  converted  into  an  elongated  image 
of  white  light. 

If  the  slip  of  white  paper,  viewed  indirectly  with 
both  eyes,  is  placed  so  near  as  to  be  seen  double,  the 
rays  which  proceed  from  it  no  longer  fall  on  corres- 
ponding points  of  the  retina.  In  this  case,  the  two 
images  do  not  vanish  simultaneously;  but  when  the 
one  begins  to  disappear,  the  other  begins  soon  after  it, 
so  that  they  sometimes  appear  to  be  extinguished  at 
the  same  time. 

In  order  to  ascertain  whether  or  not  the  accidental 
colour  of  an  object  seen  indirectly  would  remain  after 
the  object  itself  had  disappeared,  I  placed  a  rectangular 
piece  of  a  red  wafer  upon  a  white  ground,  and  having 
looked  steadily  at  an  object  in  its  vicinity,  the  wafer 
disappeared,  and  though  the  accidental  colour  showed 
itself  just  before  the  wafer  had  vanished,  yet  no  trace 
of  colour  was  visible  afterwards. 

The  insensibility  of  the  retina  to  indirect  impressions 
has  a  singular  counterpart  in  its  insensibility  to  the  di- 
rect impressions  of  attenuated  light.  When  the  eye  is 
steadily  directed  to  objects  illuminated  by  a  feeble 
gleam  of  light,  it  is  thrown  into  a  condition  nearlv  as 
painful  as  that  which  arises  from  an  excess  of  splen- 
dour. A  sort  of  remission  takes  place  in  the  convey- 
ance of  the  impressions  along  the  nervous  membrane  ; 
the  object  actually  disappears,  and  the  eye  is  agitated 
by  the  recurrence  of  excitements  which  are  too  feeble 
for  the  performance  of  its  functions.  If  the  eye  had, 
under  such  a  twilight,  been  making  unavailing  efforts  to 
read,  or  to  examine  a  minute  object,  the  pain  which  it 
suffers  would  admit  of  an  easy  explanation  ;  but,  in  the 
present  case,  it  is  the  passive  recipient  of  attenuated 
light,  and  the  uneasiness  which  it  experiences  can  arise 
only  from  the  recurring  failures  in  the  retina  to  trans- 
mit its  impression 9  to  the  optic  nerve. 

The  preceding  facts  respecting  the  affections  of  the 
retina,  while  they  throw  considerable  light  on  the 
functions  of  that  membrane,  may  serve  to  explain  some 
of  those  phenomena  of  the  evanescence  and  reappear- 
ance of  objects,  and  of  the  change  of  shape  of  inani- 
mate objects,  which  have  been  ascribed  by  the  vulgar 
to  supernatural  causes,  and  by  philosophers  to  the  ac- 
tivity of  the  imagination.  If  in  a  dark  night,  for  ex- 
ample,' we  unexpectedly  obtain  a  glimpse  of  any  ob- 
ject, either  in  motion  or  at  rest,  we  are  naturally  anxi- 
ous to  ascertain  what  it  is,  and  our  curiosity  calls  forth 
all  our  powers  of  vision.  This  anxiety,  however,  serves 
only  to  baffle  us  in  all  our  attempts.  Excited  only  by 
a  feeble  illumination,  the  retina  is  not  capable  of  afford- 
ing a  permanent  vision  of  the  object,  and  while  we  are 
straining  our  eyes  to  discover  its  nature,  the  object  will 
entirely  disappear,  and  will  afterwards  appear  and  dis- 
appear alternately 4    The  same  phenomenon  may  be 


•  See  Le  Cat's  TrtM  tfet  Sens,  p.  298,  and  Priesdey  On  FWwi,  Vol.  ii.  p.  725. 
t  Edinburgh  Journal  of  Science,  VoL  iii.  p.  288. 

t  An  analogous  phenomenon,  but  arising  from  a  quite  different  cause,  must  have  often  been  observed  by  persons  who  are  very  long-sight- 
ed.   In  a  dark  night,  the  pupil  dilates  to  such  a  degree  as  to  deprive  the  eye  of  ha  power  of  adjusting  itself  to  moderate  distances.    (See 
YOL.  XVII.  PABT  II.  «4r 
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Science,  observed  m  day  light  by  the  sportsnian*  when  he  en- 
Curiosities  deavours  to  mark,  upon  the  monotonous  heath,  the  par- 
ticular spot  where  moor-game  has  alighted.  Availing 
himself  of  the  slightest  difference  of  tint  in  the  adjacent 
heath,  he  keeps  his  eye  steadily  fixed  upon  it  as  he  ad- 
vances ;  but  whenever  the  contrast  of  illumination  is 
feeble,  he  invariably  loses  sight  of  his  mark,  and  if  the 
retina  is  capable  of  again  taking  it  up,  it  is  only  to  lose 
it  again. 

Mr.  Herschel  and  Mr.  South,  see  the  Phil.  Trans. 
,1824,  Part  iii.  p.  15.  have  recently  observed  a  very 
curious  fact,  which  has  some  analogy  with  the  phe- 
nomena now  described. 

"  A  rather  singular  method,"  they,  remark,  "  of  ob- 
taining a  view,  and  even  a  rough  measure  of  the  angles 
of  stars,  qf  the  last  degree  of j  airiness,  lias  often  been 
resorted  to,  viz.  to  direct  the  eye  to  another  part  of  the 
Jield.  In  this  way,  a  faint  star,  in  the  neighbourhood 
of  a  large  one,  will  often  become  very  conspicuous*  so  as 
to  bear  a  certain  illumination,  which  will  yet  totally 
disappear,  a?  if  suddenly  blotted  out,  when  the  eye  is 
turned  full  upon  it,  and  so  on,  appearing  and  disap- 
pearing alternately,  as  often  as  you  please.  The  lateral 
portions  of  the  retina,  less  fatigued  by  strong  lights, 
end  less  exhausted  by  perpetual  attention,  are  probably 
more  sensible  to  faint  impressions  than  the  central 
ones,  which  may  serve  to  account  for  this  phenome- 
non." ♦ 

As  it  is  with  much  diffidence  that  I  venture  to  con* 
trovert  any  opinion  entertained  by  Mr.  Herschel,  I 
have  been  at  some  pains  to  investigate  the  subject  ex- 
perimentally. I  was,  at  first,  disposed  to  ascribe  the 
evanescence  of  the  faint  star,  solely  to  the  same  cause 
as  the  evanescence  of  faintly  illuminated  surfaces,  and 
the  reappearance  of  the  star  by  indirect  vision,  to  the 
circumstance  of  the  retina  recovering  its  tone,  by  con- 
templating another  object  sufficiently  luminous  for  vi- 
sion ;  but  this  opinion  was  not  well  founded. 

If  a  given  quantity  of  light,  which  is  unable  to  af- 
ford a'  sustained  impression  when  expanded  over  a 
surface,  is  concentrated  into  a  luminous  point,  it  is 
still  less  fitted  for  the  purposes  of  vision.  It  then  acts 
upon  the  retina  somewhat  in  the  same  way  as  a  sharp 
point  does  upon  the  skin.  The  luminous  point  will 
alternately  vanish  and  reappear ;  and  if  the  retina  is 
.under  the  influence  of  a  number  of  such  points,  it  will 
be  thrown  into  a  state  of  painful  agitation.  The  same 
effect  is  produced  by  a  sharp  line  of  light ;  the  retina 
is,  in  this  case,  thrown  into  a  state  of  undulation,  so 
as  to  produce  an  infinite  number  of  images  parallel  to 
.  the  luminous  line ;  and  when  this  line  is  a  narrow 
aperture  held  near  the  eye,  a  sheet  of  paper,  to  which 
it  is  directed,  will  appear  covered  with  an  infinity  of 
broken  serpentine  lines  parallel  to  the  aperture.  When 
the  eye  is  stedfastly  fixtd,  for  some  time,  upon  the  pa- 
rallel lines  which  are  generally  used  to  represent  the 
sea  in  maps,  the  lines  will  all  break  into  portions  of 
serpentine  lines,  and  red,  yellow,  green,  and  blue  tints 
will  appear  in  the  interstices  of  them. 

The  evanescence  of  stars,  therefore,  of  the  last  de- 


gree  of  faintnegf,  must  be  ascribed,  both  to  theft  de. 
leterious  action  upon  the  retina'  as  points  of  light,  io<] 
to  the  insufficiency  of  their  light  to  maintain  a  coo- 
tinued  impression  upon  that  membrane. 

When  the  same  star  is  seen  by  indirect  vision,  it  re- 
appears with  a  degree  of  brightness  which  it  never 
assumes  when  seen  directly  by  the  eye.  When  the 
eye  is  adjusted  to  the  distinct  perception  of  an  object 
placed  in  the  axis  of  vision,  an  object  placed  out  of  the 
axis  cannot  be  seen  with  the  same  distinctness,  both 
from  the  pencils  not  being  accurately  converged  upon 
the  retina,  and  from  the  expansion  of  the  image,  which, 
as  we  have  already  described,  accompanies  indirect 
vision.  A  luminous  point,  therefore,  seen  indirect!/, 
1  swells  into  a  disk,  and  thus  loses  its  aharpness,  ind 
acts  upon  a  greater  portion  of  the  retina. t  In  order 
to  determine  whether  this  expansion,  and  the  image 
of  the  luminous  point,  waa  the  cause  of  its  saperwr 
visibility,  I  turned  my  eye  full  upon  a  luminous  point 
till  it  ceased  to  be  visible,  and  then  re-adjusting  my 
eye,  so  as  to  swell  the  point  into  a  circular  dkk  by 
direct  vision,  I  invariably  found  that  it*  visibility  w« 
jatUntly  increased*  If  tin's  explanation  of  the  pheno- 
menon be  the  correct  one,  the  practical  astronomer 
may,  with  direct  vision,  obtain  a  clearer  view  of  mi- 
nute and  faint  star.-,  either  hy  putting  the  telescope 
out  of  its  focus,  or  by  adjusting  his  eye  to  neater  oh* 
jecta." 

16.  Singular  Illusion  in  examining  a  Dioramuf  Fidm. 

In  examining  a  dioratriic  representation  of  the  inside 
of  Rochester  cathedral,  which  produced  the  fwett  ef- 
fect from  the  entire  exclusion  of  all  extraneous  light  ind 
of  all  objects,  excepting  those  on  the  picture  itself;  the 
writer  of  this  article  was  struck  with  an  appearance  of 
distortion  in  the  perspective,  which  he  ascribed  to  the 
canvas  not  hanging  vertically.  Upon  mentioning  the 
to  the  gentleman  who  exhibited  the  picture,  be  offered 
to  walk  in  front  of  it,  and  strike  it*  surface  with  the 
palm  of  his  hand,  to  show  that  the  canvas  was  freely 
suspended.  Upon  doing  this,  a  very  remarkable  de- 
ception took  place.  As  his  hand  passed  along,  it  gra- 
dually became  larger  and  larger,  till  it  reached  the 
middle,  when  it  became  enormously  large.  It  then  di- 
minished till  it  reached  the  other  end  of  the  oa- 
ves. 

As  the  hand  moved  towards  the  middle  of  tha  pic- 
ture, it  touched  parts  of  the  picture  more  and  mote 
remote  from  the  eye  of  the  observer,  and  consequently 
the  mind  referred  the  hand*  and  the  object  in  contact 
with  it  to  the  same  remote  distance,  and  consequently 
gave  it  an  apparent  magnitude  such  as  a  body  of  iu 
size  would  have  had  at  the  distance  of  the  part  of  the 
picture  which  it  covered. 

We  have  seen  an  analogous  illusion  when  viewing 
the  mosaic  pavement  of  St.  Paul's  from  the  inside  et 
the  cupola.  The  lozenges  bad  a  certain  apparent 
magnitude  when  seen  alone,  which  of  course  was  ssmU- 
When  a  person,  however,  passed  over  the  pavement 
our  knowledge  of  his  size  furnished  us  with  a*c*k 


JStHnbttrgfi  Journal  of  Science,  Vol.  I.  p.  80.)    Heftte,  if  an  object  present*  itself  within  that  distance,  the  Observe*  must  see  it  with  •  *• 

gree  of  indiatroctaess  which  carmot  fail  to  surprise  him,  especially  as  all  distant  objects,  particularly  those  seeo  against  the  sky,  viH  apsav 

to  him  with  their  usual  sharpness  of  outline. 

*  A  similar  faet  with  regard  to  the  satellites  of  Saturn  was  noticed  by  some  of  the  astionomers  in  the  Royal  Observatory  of  Park 
f  The  eye  is  not  capable  of  observing  the  colours  of  luminous  points  seta  i&diiecUy.    A  Ms*  luoufitfus  ]p*afct,  for  exansple,  ijfw> 

nearly  whtte,  and  so  do  points  of  any  other  colour. 
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for  measuring  the  real  magnitude  of  the  compartment 

in  the  pavement,  and  they  accordingly  increased  in 

size,  diminishing  again  when  the  person  had  passed 

'    from  our  view.    Edin.  Jour,  of  Science,  No.  VII.  p.  90. 

17.  Mr.  Ritchie9 $  Improvement  on  the  Phantasmagoria* 

In  our  article  Optics,  Vol.  XV.  p.  630,  we  have  al- 
ready described  the  phantasmagoria.  The  following 
improvement  upon  it  has  been  proposed  by  Mr.  Ritchie 
of  Tain. 

"  Iu  the  common  phantasmagoria,"  says  Mr.  Ritchie, 
"  the  object  becomes  brighter  and  brighter  as  it  dimi- 
nishes, or  as  it  seems  to  retire,  till  it  verges  into  a  lu- 
minous point.  Now  this  is  so  completely  contrary  to 
what  takes  place  in  nature,  that  the  momentary  belief 
of  reality,  so  forcibly  impressed  on  the  mind,  becomes 
gradually  weakened,  and  at  last  totally  vanishes.  To 
supply  this  defect,  I  would  therefore  propose  the  follow- 
ing alteration,  which  will  Tender  the  deception  more 
natural  and  striking.  Let  a  small  portable  gasometer 
*  be  procured,  capable  of  holding  a  sufficient  quantity  of 
condensed  oil  gas.  Let  a  stop  cock,  having  a  small 
groove,  gradually  deepening,  be  adapted  to  it,  so  that 
the  quantity  of  gas  escaping  to  the  burner  may  be  in- 
creased or  diminished  at  pleasure.  By  diminishing  the 
light  according  to  a  certain  law,  the  brilliancy  of  the 
-object  will  be  gradually  improved  as  it  retires,  the  linea- 
ments of  the  figure  wilt  become  shadowy  and  obscure, 
and  the  phantom  itself  will  at  length  vanish  into  thin 
air."  See  The  Edinburgh  Journal  of  Science,  No.  vii. 
p.  57. 

PNEUMATICS. 

1.  Description  of  the  Common  Air  Gun. 

3  The  air  gun  of  the  ordinary  construction  consists  .of 
h  two  brass  barrels,  vie.  of  an  inner  barrel  A,  Fig.  20. 
Plate  CCCCLXXXVI.  from  which  the  bullets  are 
discharged,  and  a  larger  barrel  ECDR  on  the  outside 
KT^of  the  former,  for  containing  the  compressed  air.  A 
syringe  SMNP  is  fixed  in  the  butt  end  of  the  gun, 
which,  by  means  of  its  piston,  barrel  and  valves,  con- 
denses the  air  through  a  valve  EP,  in  the  outer  bar- 
rel ECDR.  The  ball  K  is  rammed  down  into  the 
barrel  A  in  the  usual  manner,  and  when  the  trigger 
0  is  pulled  it  opens  a  valve  at  SL,  which  -allows  the 
compressed  ah*  to  escape,  and  press  with  all  its  force 
against  the  bullet,  so  as  to  discharge  it  with  immense 
velocity.  By  continuing  to  press  upon  the  trigger* 
the  whole  charge  of  condensed  air  may  be  let  off  at 
once,  so  as  to  impell  the  ball  with  the  greatest  force 
which  the  gun  is  capable  of  furnishing ;  but  if  it  is 
pulled  quickly,  and  allowed  to  return,  several  bullets 
may  be  discharged  by  one  condensation. 

An  air  gun  on  an  improved  construction  is  shown 
in  Pig.  tl.  where  A  is  the  barrel,  resembling  that  of  a 
common  gem,  and  c  a  hollow  copper  vessel,  perfectly 
air  tight,  screwed  to  a  €teel  tube  b,  having  a  moveable 
pin  in  the  inside,  which  is  pushed  aside  by  the  action 
of  the  lock  and  the  pulling  of  the  trigger.  The  cop- 
per ball  c  is  charged  by  means  of  the  condensing 
syringe  B,  Pig.  22.  and  then  screwed  on  to  the  tube 
b.  The  ball  being  put  into  the  barrel  A,  and  the 
trigger  a  pulled,  the  valve  will  open,  and  the  whole 
of  the  condensed  air  will  rush  out,  and  impell  the  ball 
with  great  force.  The  charge  of  air  in  the  vessel  is  suf- 
ficient for  15  or  16  discharges. 


In  the  inside  of  the  copper  ball  is  a  valve  and    Science, 
spring  which  permits  air  to  enter  the  ball,  but  which  Cwnj*me* 
closes  tightly  by  the  pressure  of  the  air  when  it  at-  ^  ^-"-,   » 
tempts  to  escape.    The  copper  ball  is  screwed  tightly  "*"   " 
to  the  top  of  the  syringe  at  6.    The  handles  HH  are 
fixed  to  the  barrel  B  of  the  syringe,  and  by  pulling 
them  up  and  down  the  air  is  condensed  in  the  ball. 

The  magazine  air  gun,  invented  by  M.  Colbe,  is  re-  Marine 
presented  in  Figs.  23,  24,  and  25.     The  object  which  air  gun. 
the  artist  had  in  view  waa  to  discharge  in  succession  Fig*-  ?3, 
ten  bullets  lodged  in  a  cavity.     In  the  representation  **»  **" 
of  the  air  gun  in  Fig.  23.  'the  stock  is  cut  off  at  the 
extremity  of  the  condensing  syringe,  the  valve  of  which 
opens  into  the  cavity  between  the  barrels.    The  shoot- 
ing barrel  KK  receives  the  bullets  in  succession  from 
the   magazine  ED,  which  is  closed  at  D  when  t^e 
bullets  are  put  in.    The  circle  a  b  c  is  the  key  of  a 
cock  perforated  by  a  cylindrical  tube,  having  its  dia- 
meter equal  to  that  of  the  barrel  KK.     In  Fig.  23. 
this  cylindrical  tube  makes  part  of  the  barrel,  and  the 
communication  between  it  and  the  magazine  ED  is 
cut  off.    The  axis  in  which  the  cock  abc  turns  is  a 
square  .piece  of  steel  A,  in  the  end  of  which  is  put  the 
square  hole  of  the  hammer  HH,  shown  in  F;ga»  2$. 
and  25.    By  turning,  therefore,  the  hammer  HH^,  the 
cylindrical  perforation  in  the  cock,  which  in  Fig.  23. 
coincides  with  the  barrel  KK,  may  be  placed  in  tl^e 
position  ik,  Fig.  25.  so  as  to  communicate  with  the  ma- 
gazine ED.    If  the  gun  is  now  held  beneath  the  arm, 
with  the  face  AB  of  the  barrel  downwards,  and  the 
magazine  £D  upwards,  one  of  the  bullets  b  next  the  en/1 
k  of  the  cock  wiU  fall  into  the  barrel,  where  it  will  Ije 
detained  in  the  proper  .position  "by  the  small  .tpxjnga 
ss.    By  again  opening  the  cock  as  in  Fig*  25.  the  com- 
munication between  it  and  the  magazine  is  cu(  off, 
and  the  bullet  is  ready  to  be  discharged.    This  is  ef- 
fected by  the  combination  of  levers  shown  in  Fig.  23% 
which  become  visible  by  taking  off  the  lock.     When 
the  trigger  ZZ,  Fig.  23,  is  pulled  by  the  part  within 
the  guard  C,  its  dotted  end  Z'  within  the  stock  raises 
the  end  y  of  the  seer  y  a,  and  by  depressing  the  end 
a  disengages  it  from  the  notch  near  a  upon  which  the 
powerful  spring  WW  moves  the  tumbler  T  to  which 
the  cock  is  fixed.    The  end  u  of  the  tumbler  depresses 
the  end  v  of  the  lever,  and  its  other  extremity  m, 
raises  at  the  same  time  the  fiat  end  /  of  the  hori- 
zontal lever  Q,  which,  by  its  vertical  ascent,  elevates 
the  pin  p  P  which  rests  upon  it.     This  pin  pushes  up 
the  -conical  brass  valve  V  from  its  conical  seat  into 
which  it  is  nicely  ground,  and  admits  the  condensed 
air  which  drives  out  the  bullet.     This  valve  instantly 
shuts  by  the  action  of  the  long  spring  NN  made  pf 
brass,  and  is  again  opened  in  a  similar  way  to  produce 
subsequent  discharges.     It  has  been  found  that  twelve 
penny  weights  of  air  thrown  into  a  bail  33^  inches  in 
diameter  will  discharge  15  balls. 

Montucla  ascribes  the  invention  of  the  air-gun  to  Ot- 
to Guericke,  the  inventor  of  the  air-pump ;  but  David 
Rivant,  in  his  Elemens  d'Artilierie,  ascribes  it  to  M. 
Marin,  &  burgher  of  Lisieux,  who  presented  one  to 
Henry  IV. 

» 

£.  The  Jhoendtng  Snake. 

• 

This  little  toy,  depending  on  the  ascent  .of  a  cunrent  Thessceod 
of  heated  air  from  a  fire  place,  is  one  of  the  prettiest  tag  snake. 
pneumatic  experiments  wnich  we  have  seen,  and  has 
the  advantage- also  of  illustrating  the  action  of  several 
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pieces  of  machinery.    We  do  not  know  who  invented 

it,  and  we  are  not  aware  that  it  has  been  any  where 

described. 

Take  a  stiff  piece  of  card,  or  sheet  copper,  or  brass, 

about  two  and  a  half,  or  three  inches  in  diameter,  and 
cccclxxxvi,  cut  it  out  spirally,  so  as  to  resemble  a  snake,  having  its 
Vtgs.  26,  27,     fcead  at  b  aiMj  jt8  to;i  at  ^  ag  m  Fig#  2£     The  bo,jy 

having  been  well  painted,  so  as  to  resemble  a  snake, 
take  it  by  the  two  ends  a  6,  and  draw  out  the  spiral 
till  the  distance  a  h  is  6  or  7  inches,  as  in  Fig.  27.  Ha- 
ving provided  a  slender  piece  of  wood  e  d,  on  a  stand  d, 
and  fixed  a  fine  sharp-pointed  needle  at  its  summit, 
push  the  rod  c  d  up  through  the  spiral,  and  let  the  end 
a  of  the  spiral  rest  upon  the  summit  of  the  needle. 
The  apparatus  being  now  placed  as  near  as  possible  to 
the  margin  of  the  marble  shelf  above  the  fire,  the  snake 
will  begin  to  revolve  in  the  direction  of  its  head  ;  and 
if  the  fire  is  strong,  or  the  current  of  heated  air  which 
ascends  from  it  is  made  powerful  by  two  or  three  per- 

'  sons  coming  near  it,  so  as  to  concentrate  the  current,  the 
snake  will  revolve  with  very  great  rapidity.  The  rod 
a  b  should  be  painted  so  as  to  resemble  a  tree,  which 
the  snake  will  appear  to  climb. 

If  the  body  of  the  snake,  in  place  of  going  from 
right  to  left,  as  in  Fig.  26,  goes  from  left  to  right,  it 
Will  move  in  the  contrary  direction  when  put  up. 

'  When  a  right  and  a  left  handed  snake  are  put  up  near 
one  another,  the  interfering  shadows  of  them  produ- 

'  ced  by  one  or  more  strong  lights  has  a  very  singular 
effect. 

If  a  small  steel  pivot  is  thrust  up.  through  the  ex- 
tremity of  the  tail  a,  the  snake  may  be  suspended  at 
the  end  of  a  magnet  by  the  steel  pivot,  the  quantity 
of  steel  being  made  just  sufficient  to  enable  the  mag- 
net to  support  the  weight  of  the  snake.  In  this  case 
there  is  no  need  of  the  stand  c  d. 


The  in- 
flaming 
condenser- 


Fig.  28 


To  support 
a  ball  on  a 
jet  of  air. 


5.  The  Inflaming  Condenser. 

It  has  been  long  ago  observed,  that  when  the  ball  of 
an  air  gun  was  filling  with  condensed  air  by  means  of 
the  syringe,  a  flash  of  light  was  often  perceived.  It  has 
also  been  found,  that  the  thermometer  always  rises  in 
condensed  air. 

These  results  have  given  rise  to  a  small  condenser, 
A  B,  Fig.  28,  made  of  brass,  and  wrought  by  the  pis- 
ton C  D.  A  small  piece  of  amadou,  which  easily  takes 
fire,  is  placed  in  the  end  B,  which  screws  off  rapidly,  but 
at  the  same  time  is  air-tight.  The  piston  C  D 
being  pushed  down  with  great  smartness,  the  heat 
disengaged  by  the  condensation  of  the  air  inflames  the 
amadou  at  B.  By  screwing  off  the  end  B  quickly,,  a 
match  may  be  lighted  at  the  amadou. 

This  apparatus  has  been  constructed  on  such  a 
scale  as  to  inflame  gun-powder  placed  in  the  end  B. 

4.  To  support  a  Ball  on  a  Jet  of  Air. 

Every  person  must  have  seen  the  experiment  of  sap- 
porting,  for  any  length  of  time,  a  ball  upon  the  sum- 
mit of  a  jet  of  water.  The  same  may  be  done  upon 
the  summit  of  a  jet  of  condensed  air.  It  has  been  long 
a  practice  of  school-boys  to  perform  this  experiment  in 
a  very,  dexterous  manner  by  means  of  a  quill,  or  the 


stalk  of  a  tobacco-pipe  and  a  pea;  and  some  of  then  fa 
often  acquire  the  art  to  such  a  degree,  as  te  make  the  ^ 
experiment  a  very  surprising  one.  When  a  jet  of  coo.  _J 
densed  air  is  used,  the  ball  follows  the  play  of  the  jet 
with  more  regularity. 

If  the,  condensed  air  is  coal  or  oil  gas,  as  in  Mr. 
Gordon's  portable  lamp ;  and  if  the  gas  is  set  on  fin?, 
the  phenomenon  of  the  supported  ball  is  very  curious. 
This  experiment  was,  we  believe,  first  made  by  Mr. 
Deuchar. 

5.  Description  of  a  Rotatory  Gas  Burner. 

Various  attempts  have  been  made  to  construct  i  gt?  he 
burner  which  should  revolve,  upon  the  principle  of  J*' 
Barker's  mill,  by  means  of  the  reaction  of  the  gas  ins.  ■?{ 
ing  under  the  ordinary  pressure  at  which  it  is  burned*** 
If  the  place  round  which  the  motion  it  performed  is 
an  ordinary  gas-tight  joint,  the  friction  is  so  great  thai 
a  motion  of  rotation  cannot  be  obtained  unless  the 
gas  hsfe  been  greatly  condensed  so  as  to  issue  under 
the  pressure  of  many  atmospheres.  A  rotatory  bur- 
ner of  this  description  was  made  last  year  by  Mr. 
Deuchar,  but  it  was  nothing  more  than  a  philosophi. 
cal  experiment  quite  inapplicable  to  gat  as  it  is  ge- 
nerally used. 

The  rotatory  gas  burner,  which  ia  represented  io 
Plate  CCCCLXXXVI.  Pig.  29.  ia  the  invention  of  Mr.  ^ 
Nimmo,  brassfounder  in  Edinburgh.  It  displays  grot  v 
ingenuity,  and  revolves  by  the  reaction  of  gas  issuing  fyl 
at  the  ordinary  pressure*. 

In  the  section  of  it  in  Fig.  29,  PQR  is  tbc  gts 
tube  communicating  by  its  lower  end  PQ  with  in/ 
gas  pipe.  This  tube,  which  is  conical  at  its  upper 
end  R,  terminates  in  a  sharp  pivot  at  R,  and  has  se- 
veral large  holes  a  made  in  it  near  the  top,  so  as  to 
allow  the  gas  to  escape.  On  the  outside  of  the  tube 
PQR,  and  fixed  to  it  at  PQ  is  the  water  tube 
ABCDPQ  which  is  filled  with  water.  These  parts  of 
the  burner  are  all  stationary. 

The  revolving  part  consists  of  two  horizontal  tubes 
crossing  one  another  at  right  angles,  Only  one  of 
these  tubes  EF  is  seen  in  the  section.  These  tube* 
communicate  with  the  vertical  tube  GHMN,  the  lover 
end  of  which  MN  is  open,  and  is  immersed  in  the 
water  tube  A  BCD,  the  whole  resting  upon  the  pivot 
above  R,  and  revolving  upon  it  as  a  centre.  This  re- 
volution is  effected  in  the  following  manner.  The  gts 
ascending  the  tube  PQR  escapes  through  the  opening 
in  it  at  a,  and  being  prevented  by  the  water  within 
the  tube  GHMN  from  getting  out  at  its  open  end 
MN,  it  fills  the  tubes  EF,  and  issuing  at  the  holes 
h,  h  at  their  extremities,  its  reaction  upon  the  opposite 
sides  of  the  tube  produces  a  horiaontal  rotatory  mo- 
tion, the  vertical  tube  GHMN  revolving  freely  in  the 
water  in  the  tube  ABCD. 

If  the  contrivance  now  described,  formed  merely  m 
elegant  addition  to  our  gas  light  apparatus,  it  would 
even  in  this  point  of  view  possess  considerable  in- 
terest ;  but  there  is  reason  to  think  that  by  a  proper 
adjustment  of  the  velocity  of  rotation  to  the  quantity 
of  gas  discharged,  the  flame  may  be  supplied  with  the 
requisite  quantity  of  air  more  perfectly  than  can  be 
done  in  a  stationary  burner.  If  this  shall  turn  out  to 
be  the  case,  the  rotatory  gas  burner  may  be  the  most 
economical  contrivance  for  burning  gas* 
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«.  SCILLY  IffLBfc  .  The  name  of  a  group  of  islands  .  SCINDE,  Sindb,  Sindhu,  an  extensive  country  in  ^fafe 
»/  situated  about  thirty  miles  to  the  west  of  the  extremity  Hindostan,  situated  between  23°  and  27°  of  North 
of  Cornwall,  called  the  Land's  End.  They  are  visible  Lit.  and  67°  and  71°  of  East  Long.  It  is  bounded  on 
in  good  weather  from  this  point,  and  appear  like  rug-  the  south  by  Cutch  and  the  Indian  Ocean,  on  the  east 
ged  cliffs  rising  out  of  the  Atlantic.  From  Penzance,  a  by  the  provinces  of  Marwar,  Joudpore,  and  Jessel- 
distance  of  fourteen  leagues,  tbey  may  be  reached  in  mere,  on  the  north  by  Bhukor,  Moultan,  and  the 
favourable  weather  in  four  or  five  hours.  territory  of  the  King  of  Cabu)r  and  on  the  west  by 

The  inhabited  islands  are  six  in  number,  viz.  Si.  Mekran  and  the  mountains  of  Balouchistan.  The  In- 
Mary's,  Trescaw,  St.  Martin's,  Si.  Agnes,  Sampson  dus,  which  carries  its  fertilizing  branches  through  the 
and  Brehar.  country,  forms  a  delta  stretching  about  100  miles  along 

the  east  coast.     The  Indus  joins  the  Punjab  a   few 
miles  south* west  of  Chasepoor  in  North  Lat.  28°  31', 


St.  Mary's  island,  which  is  the  largest  and  the  best 
cultivated  of  the  group,  is  about  ten  miles  in  circuit. 


The  principal  place  is  Newtown  or  Heughtown,  the  and  East  Long.  69°  55'.     These  united  streams  then, 

capital  of  the  Scilly  Isles.     It  consists  of  a  long  street  turn  towards  the  west.     After  throwing  out  many 

intersected  by  two  shorter  ones.     The  pier  built  by  branches,  the  chief  stream,  about  fifteen  miles  below 

Lord  Godolphin  in  1750,  is  at  the  west  end  of  the  Shikarpoor,  divides  into  two;  the  largest  of  which 

town :  It  is  430  feet  long,  and  receives  vessels  of  J  50  pursues  its  course  as  far  as.Sehwaun,  where  it  again 

tons.    The  chief  buildings  are  the  church  about  a  mile  turns  to  the  east;  and  after  bending  again  to  the  west 

from  the  town,  a  custom-house,  a  council-house,  and  a  it  throws  itself  into  the  sea  at  Lahery  Bunder  in  North 

priio::.     In  the  vicinity  are  the  ruins  of  a  fortress  Lat.  24°  22',  and  67°  23'  East  Long, 

with  a  moat,  and  of  several  blockhouses  and  batteries.  This  branch  is  navigable  for  large  vessels  about 

About  a  mile  and  a  half  from  the  new  town  is  the  old  three  days  journey  up  from  Lahery  Bunder,  viz.  to 

town,  once  the  principal  place  in  the  island.    Vestiges  Dharaja  Bunder,  where  the  goods  are  unloaded  and 

of  its  castle  still  remain.    Near  Giant's  Castle  Bay,  are  put  on  board  flat-bottomed  boats,  which  proceed  as  far 

several  rocking  stones  about  twenty  feet  long.  Church-  up  as  Moultan  and  Lahore.    The  most  eastern  branch 

town  is  the  third  town  in  the  island.  of  the  river,  which  is  called  the  Nulla  Suncra,  is  said 

Trcscatv,  the  second  island  in  point  of  size,  is  about  to  be  about  a  degree  distant  from  the  main  stream-  in 

half  the  size  of  St.  Mary's,  and  lies  to  the  south-west  the  parallel  of  Hydrabad.    It  formerly  threw  itself 

of  it.  Dolphin,  the  chief  place,  has  a  church  and  about  into  the  sea  at  Lukput  Bunder,  but  is  now  said,  to  lose 

thirty  houses.     The  principal  harbours  are  those  of  itself  in  the  sand.     About  twelve  miles  to  the  north  of 

Old  and  New  Grimsby.  Cromwell's  castle,  now  in  de-  Hydrabad  the  Fuloolee  branch  separates  from  the 

cay,  stands  on  the  east  side  of  New  Grimsby  harbour,  main  stream,  but  is  again  connected  w$th  it  by  an  ar- 

The  island  contains  about  465  inhabitants.  tificial  cut  about  twenty  miles  below  that  city.     This 

St.  Martin's,  a  little  smaller  than  Trescaw,  is  about  cut  is  seven  miles  long,  and  the  part  of  the  waters 

a  mile  to  the  east  of  it    It  is  about  six  miles  in  circuit,  which  does  not  flow  through  it  into  the  principal 

and  contains  about  720  acres.     It  was  uninhabited  stream  of  the  Indus,  falls  into  the  sea  at  Lukput  Bun. 

about  150  years  ago,  but  has  now  a  population  of  235  der,  under  the  name  of  Goonee.  This  branch  has  begun 

persons.  to  be  obstructed  by  shoals  at  Ali  Bunder  in  North 

St.  Agnes  is  situated  about  three  miles  south-west  of  Lat.  24°  25',  and  will  likely  be  lost  in  the  sands. 

Heughtown,  and  is  about  four  miles  in  circumference.  The  principal  stream  of  the  Indus  is  said  to  be  in 

Here  there  is  a  singular  rock  called  the  Giant's  Punch  general  about  a  mile  broad,  and  to  vary  in  depth  from 

Bow],  which  has  an  excavation  in  its  upper  surface,  two  to  five  fathoms.   The  swelling  of  the  river,  arising^ 

seven  feet  wide  and  three  feet  deep.    The  lighthouse,  from  the  melting  of  the  snow  in  the  Kashmere  moun- 

which  stands  on  a  lofty  eminence,  is  a  stone  building  tains,  begins  early  in  July,  and  continues  till  the  end 

seventy-two  feet  high.     This  island  has  244  inhabit  of  August. 

tants.  .    This  province  is  about  300  miles  long,,  and  at  an 

Brehar  or  Breyer  lies  to  the  west  of  Trescaw,  and  average  about  80,  miles  broad*    The  part  which  lies  to 

contains  1 1 1  inhabitants.    It  is  very  mountainous,  and  the  westward  of  the  limits  where  the  monsoon  ceases, 

contains  many  small  burrows,  and  one  large  circular  i»»  from  the  want  of  moisture,  utterly  barren  and  un- 

one  of  stone,  which  is  seventy-seven  feet  in  diameter,  productive.  To  the  east  of  the  meridian  of  67°  4tf ,  the 

containing  many  kistvaens  or  stone  cells.  land  near  the  Indus  is  capable  of  the  highest  improve* 

Sampson  is  composed  of  two  circular  hills  united  by  ment ;  and  the  banks  of  the  river,  from  being  annually 

a  low  rocky  ledge.     On  the  top  of  one  of  them  are  overflowed,  equal  in  fertility  and  richness  the  borders 

eleven  stone  burrows,  and  on  the  other,  various  ruins  of  of  the  Nile.     The  country  is  in  general  in  a  state  of 

houses,  &c.  The  inhabitants  are  thirty-two  in  number*  culture  for  about  thirty-five  miles  on  each  side  of  the 

The  climate  of  the  Scilly  Isles  is  mild  and  salubri-  river,    but    to    the   northward  of   Tatta    and   even 

ous.    Wheat  is  grown,  but  in  less  Quantity  than  bar-  Sehwaun,.  the  country  is  mountainous,  poorer,  and 

ley*    The  horses  and  cattle  are  small,  and  sheep  and  thinly  inhabited, 

rabbits  abound.  The  land  on  the  banks  of  the  river  is  irrigated  by 

The  civil  concerns  of  the  islands  are  chjefly  managed  means  of  canals  and  drains,  from  which  the  water  is 

by  twelve  of  the  principal  inhabitants,  who  meet  at  often  raised  to. the  requisite  level  by  means  of  wheel* 

Heughtown  every  month  and  settle  differences  by  Ope  wheel,  is  capable  of  watering  sixteen  beegahs  of 

compromise.    Criminal  causes  are  referred  to  the  mili*  land,  and  every  beegah  thus  watered,  pays  a  revenue 

tary  power.   The  inhabitants  are  employed  principally  of  from  l£  to  3£  rupees  to  the  government    A  tax  of 

in  husbandry,  fishing,  and  making  kelp.    The  total  one   rupee  is  likewise  levied  upon  every  khunwar 

population  of  the  island  is  about  2000.      See  the  (eighty,  pounds)  of  grain  produced;  by  the.  fanner. 

Beauties  of  England  and  Walts,  Vol.  II.  p.  479*  The  grains  and  other  seeds  are  raised  during  the  swell- 
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Sdwfle.  ing  of  the  river,  and  the  reat  of  the  year  is  employed  their  foundation*  'The  weakest  -part  it  toward*  the  *a 
J  f,ir  in  the  raising  of  indigo,  sugar-cane*,  huldee,  &e.  south-east,  opposite  a  creek  in  the  Fuloolee,  which  ar>  *^ 
Land  cultivated  for  gardens  and  producing  fruit  trees,  proadhes  within  a  few  yards  of  the  wall.  On  the 
pays  a  tax  of  2^  rupees  per  beegah,  and  the  spring  crop  north  side  is  a  dry  ditch  hewn  out  of  the  rock,  over 
-of  tobacco  pays  4£  rupees  per  beegah.  The  land  which  there  is  a  bridge  opposite  to  the  gate,  nm 
revenue  on  sugar  is  about  4£  rupees  per  beegah  and  h  the  suburb.  Within  the  fort  are  several  handsome 
drawn  in  kind.  So  enormous  are  the  exactions  of  the  mosques,  but  in  the  vicinity  there  are  no  building* 
government  that  the  sum  of  all  the  duties  and  customs  deserving  of  notice  excepting  the  tomb  of  Gholaum 
often  exceeds  the  prime  cost  of  the  commodities.  Shah,  the  founder  of  the  city,  which  stands  on  a  hill 
These  duties  are  farmed  to  individuals,  who  are  gene-  to  the  south  of  the  fort.  Although  the  ameers  hold 
rally  removed  every  year.  out  no  encouragement  to  industry,  yet  the  city  cod- 

The  chief  articles  of  domestic  produce  exported  tains  many  skilful  artisans,  particularly  armourers  and 
-from  this  province  are  rice,  glue,  hides,  shark-fins  embroiderers  on  leather.  This  city  yields  a  revense 
potash,  aaltpetre,  aesafcetida,  bdellium,  madder,  frank-  of  60,000  rupees.  About  two  and  a  half  miles  to  the 
incense,  Tatta-clotbs,  horses,  indigo,  oil  of  sesamum,  south  of  the  city  is  a  table  land  extending  about  two 
mujeet  sirshif  oil,  raisine,  -almonds,  colouring  plants,  miles,  and  about  twelve  miles  to  the  southward  it  t 
pistachio  flowers  and  nuts,  shawls,  cloths,  mustard,  wild  range  of  rocky  hills  called  the  Gungah  hills.  The 
saffron,  black  cummin  -seed  from  Kerman,  white  cum-  population  of  Hyderabad  is  about  15,000. 
min  seed,  and  chintzes  both  from  Scinde  and  Khorasan.  .  Tata,  supposed  to  be  the  ancient  Paitala,  is  situated  T«* 
A  great  part  of  these  articles  are  sent  to  Bombay,  four  miles  to  the  west  of  the  Indus,  and  by  the  crane 
The  articles  imported  into  Scinde  from  Bombay  are  of  the  river  about  130  miles  from  the  aea.  Before  the 
white  sugar,  sugar-candy,  Bteel,  iron,  tin,  tutenague,  building  of  Hyderabad  it  was  regarded  as  the  chief 
lead,  cochineal,  betel-nut,  black  pepper,  dried  cocoa-  city  of  Scinde.  The  town  stands  in  a  yalley  formed  ty 
nuts,  vermillion,  red  lead,  quicksilver,  Bengal  and  a  range  of  low  rocky  hills,  and  which  is  inundated 
China  silks  and  cloths,  cinnamon,  cardamoms,  cloves,  during  the  rising  of  the  Indus ;  but  being  built  od 
nutmeg,  sandal  wool,  ginger,  china  ware,  pearls,  aloes,  an  eminence,  apparently  formed  by  ancient  ruins,  it 
and  amuttas.  Scinde  imports  swords  and  carpets  from  has  the  appearance  of  an  island  when  the  rains  are  at 
Ifehorasan  and  Kandahar,  silk  and  other  articles  from  their  height.  The  town  is  about  four  miles  and  a  half 
the  Persian  Gulf,  and  alum,  musk,  and  horses  from  in  circumference,  and  was  formerly  defended  by  i 
Moultan ;  cotton,  snuff,  unwrought  iron,  and  the  small  strong  brick  wall  now  in  ruins.  The  streets  are  oar- 
Arabian  aloe  from  Kutch,  The  principal  traders  are  row  and  dirty,  ami  the  houses,  though  irregularly  con- 
the  Mooltany  merchants  settled  in  Scinde.  The  East  constructed  of  mud,  chopped  straw  and  wood,  are  »• 
India  Company  had  formerly  a  factory  in  Scinde,  and  pertor  to  the  low  huts  commonly  aeen  in  the  native 
carried  on  a  considerable  trade,  but  it  was  abandoned  ;  towns.  The  better  sort  of  houses  are  built  of  brick 
and  a  subsequent  attempt  made  by  the  Company  oT  and  lime.  The  old  English  factory,  bought  by  the 
Bombay  to  renew  the  trade  also  failed.  company  in  1751,  is  reckoned  the  best  house  in  the 

Since  the  accession  of  the  present  rapacious  rulers  of  wliole  province*  To  the  southward  of -it  within  the 
Scinde,  the  trade  and  agriculture  of  the  province  have  town  are  the  remains  of  the  old  fort,  which  is  strong!? 
greatly  declined.  Being  addicted  to  hunting,  they  situated.  The  remains  of  the  mosques  and  trthar 
have  converted  into  wastes  and  jungles,  for  the  preser-  handsome  edifices  in  this  city  are  marks  of  its  forma 
vatkm  of  their  game,  extensive  tracts  of  the  best  land    prosperity. 

on  the  banks  of  the  Indus.  The  country  about  Tatta  has  a  fine  rich  soil,  watered 

.  The  government  is  a  military  despotism,  vested  in  by  canals  from  the  Indus.  About  a  mile  to  the  west 
three  brothers .  of  the  Talpoony  (  Talpore)  family,  of  the  town,  on  the  hill  of  Muckalee,  are  a  great  nun- 
These  ameers  belong  to  the  Mahommedan  sect  of  sheeas,  ber  of  graves  and  mausoleums,*  which  exceed  in  man- 
but  they  are  very  tolerant.  The  Mahommedan  in-  ber  the  abodes  of  the  living.  The  tomb  of  Mini 
habitants  compose  the  army,  which  consists  of  forty*.  Eesau  is  a  specimen  of  fine  workmanship,  and  re- 
two  tribes  who  hold  the  land  by  a  military  tenure,  ami  remarkably  magnificent.  It  eonmsts  of  a  large  square 
are  obliged  when  called  upon  to  furnish  a  certain  mi iti*  atone  building,  two  storeys  high,  and  sustained  by 
ber  of  cavalry.  By  this  means  the  ameer  can  bring  numerous  column*,  which,  as  well  as  the  body  of  the 
into  the  field  an  army  of  36,000  irregular  cavalry,  who  building,  are  -covered  with  sentences  from  the  Koran. 
sometimes  dismount  and  fight  on  foot.  On  the  tanks  of  the  In  tiers  there  is  another  hill  abort 

The  revenues  of  Scinde  are  now  forty-two  lacks  of  seven  miles  above  Tatta,  covered  with  white  taosbaei 
rupees,  having  been  formerly  eighty  lacks  during  the  and  Mahommedan  tombs.  Near  one  of  the  smallest, 
Calorie  government  The  principal  towns  of  Scinde  which  the  Maliommedans  highly  venerate,  there  is  l 
are  Hyderabad,  the  capital,  and  the  residence  of  the  bone  sticking  upright  in  the  earth,  IS  feet  long,  one 
ameers,  Tatta,  Corachie,  or  Crotchey*  Gugab,  and  foot  thick  and  two  broad.  Th&distance  of  Tatta  fnn 
Amercote.  Bombay  re  741  .miles,  and  from  Calcutta  1(502.   The 

Hyderabad.      Hyderabad,  situated  in  north  lat.  £5°  £2%  and  east    population  of  Tatta  is  about  18,000. 

long.  68*  41'  stands  on  a  rocky  eminence,  the  base  of  Gugah  is  built  at  the  foot  of  a  hffl,  at  the  bottom  of  Ge* 
which  is  washed  by  the  Fuloolee  branch  of  the  Indus,  which  runs  a  small  creek.  It  is  a  place  of  very  little 
It  is  ypf  an  irregular  hexagonal  form,  accommodated  trade,  but  sheep  end  fowls  can  be  procured  at  a  flio- 
to  the  mass  of  rock  on  which  it  is  built.  It  is  sur-  derate  rate.  The  hill -on  which  Gngah  stands  if  bound- 
rounded  with  a  high  brick  wall,  perforated  with  loop  ad  on  the  south  and  west  by  a  dry  nullah,  on  the  bed 
holes,  and  flanked  with  round  towers.  The  sides  of  of  which  is  a  large  tank  of  fine  water,  Grigahcoa* 
the  hill  are  in  many  pkoea  so  steep,  that  it  would  be  tains  ^00  inhabitants,  and  is  situated  in  East  Long. 
difficult  to  ascend  even  if  the  walla  wans  breathed  to    68°  7',  and  North  Lat.  64°  2*. 

*  See  our  article  Cbotchey,  VoL  VIL  p.  37L 
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The  extensive  ruins  of  Bamborah  are  situated  in 
J  East  Long.  67°  5V9  and  North  Lat  24°  4D7,  and  are 
supposed  to  be  the  remains  of  the  ancient  eity  of  Brah- 
minabad.  In  the  neighbourhood  are  many  tombs  of 
Scindyan  warriors,  who  fell  in  a  battle  fought  between 
Gholaum  Shah  and  Meer  Ali. 
;.  Amercote,  the  retreat  of  Humaioom,  once  belong- 
ed to  Scinde,  but  is  now  in  the  possession  of  the 
Rajah  of  Joudpore.  This  fort  lies  south-east  of  Hy- 
derabad, and  is  about '  twenty-five  miles  only  from 
the  eastern  branch  of  the  Indus.  It  is  situated 
m  East  Long.  70a  24',  and  North  Lat;  26*  23',  (68° 
17'  east,  and  24°  4*'  north,  according  to  Kiftneir.)  The 
country  around  it  is  so  dry  and  barren,  that  it  has  not 
sufficient  land  revenue  to  support  a  small  local  military 
corps.  In  the  vicinity  of  Amercote  is  the  principal 
fortress  belonging  to  the  chief  ameer  of  Scinde,  ?n  which 
his  treasures  are  supposed  to  be  lodged.  It  is  built  on 
a  hill  in  the  desert,  and  contains  excellent  wells,  al- 
though there  is  no  water  within  four  stages  of  it.-  For 
farther  information  respecting  this  province,  see  Ha- 
milton's East  India  Gazetteer,  articles  Scinde  and 
Tatta,  and  Macdonald  Kinneir's  Memoir  of  the  Per* 
iian  Empire,  p.  226— 234. 

SCIO,  the  Chios  of  the  ancients,  is  an  ishmd  of  the 
Grecian  archipelago,  about  thirty  miles  long,  and  hav- 
ing a  variable  breadth  of  from  ten  to  eighteen  miles. 
It  is  separated  from  Asia  Minor  by  a  strait  about  nine 
miles  wide.  The  island  consists  of  huge  mountains 
which  are  in  many  places  rugged  and  rocky  ;  bat  the 
most  part  of  it  is  less  elevated  and  uneven.  The  plain 
which  surrounds  the  capital  is  remarkable  for  its  beauty 
and  fertility.  It  is  covered  with  country  houses  and 
gardens  filled  with  orange  and  lemon  trees.  In  the 
whole  of  the  south  part  of  the  island  the  lands  are 
every  where  susceptible  of  cultivation.  The  island 
contains  sixty-eight  villages  all  inhabited  by  Greeks. 
About  twenty-four  of  these,  which  furnish  mastic  are 
the  most  wealthy  and  populous.  The  principal  ones 
are  Plrghi,  Ninita,  Calamotf,  Calcinatia,  Volisso,  &c. 
Almost  all  the  villages  are  well  built  and  have  an 
enclosure  capable  of  defending  them  against  a  coup-de- 
main  from  corsairs. 

The  island  is  watered  only  by  a  few  streams  or 
lather  mountain  torrents,  but  good  springs  ace  nume- 
rous, and  water  can  always  be  obtained  by  sinking  a 
well. 

Although  the  land  in  general  is  well  cultivated  and 
greatly  improved,  yet  the  corn  raised  is  not  nearly  suf- 
ficient  for  the  support  of  the  inhabitants.  Wheat  and 
barley  are  their  principal  crop,  but  the  wheat  is  riot 
sufficient  to  subsist  them  more  than  three  months. 
The  wine,  which  in  general  is  sweet  and  strong,  is  suf- 
ficient for  the  consumption  of  seven  or  eight  months. 
Oil  is  raised  in  such  abundance  as  to  supply  all  their 
'Wants  m  this  respect,  but  when  the  crops  fail  they 
procure  it  from  Mitylene. 

The  pasturage  on  the  island  is  very  scanty,  and  its 
plaee  is  supplied  by  the  cotton  shrubs  after  the  cotton 
is  gathered,  and  by  the  dried  leaves  of  the  vine  in  win- 
ter. Here  animal  food  is  very  scarce  and  expensive, 
With  the  exception  of  goat's  flesh. 

One  of  the  most  important  productions  of  the  island, 
and  almost  peculiar  to  it  is  mastiv,  with  which  ft  sup- 
plies Constantinople.  The  shrub  (the  lentisk)  is  about 
fifteen  feet  high,  and  grows  on  die  face  of  the  hills 
bearing  a  small  red  berry.*    Early  in  July  the  rhind 


fs  punctured  with  an  awl,  and  in  three  days  the  gum 
begins  to  flow  upon  the  ground  which  is  made  hard 
and  smooth  to  receive  it.  In  eight  days  it  is  sufficiently 
indurated  to  be  lifted.  All  the  villages  that  prepare 
the  mastic  enjoy  peculiar  privileges.  '  A  very  good 
and  agreeable  brandy  fs  made  here  from  mastic.  The 
turpentine  of  Sclo,  which  is  much  valued,  is  daily  be- 
coming more  scarce.  The  cotton  raised  is  not  suffi- 
cient for  the  demand,  and  they  are  obliged  to  import  a 
great  quantity  of  raw  silk,  although  the  rearing  of  silk- 
worms is  an  occupation  almost  general  at  Scio. 

Oranges,  common  and  wild  lemons,  and  Bergamot 
citrons  are  exported  in  great  quantities  to  Constanti- 
nople, Adrianople,  and  Smyrna,  to  the  annual  amount 
of  £80,000  sterling.  '  Prom  the  rose  tree  is  manufac- 
tured the  conserve  of  roses,  and  also  the  essential  oil. 
Dried  figs  are  exported  to  the  amount  of  £4000  ster- 
ling annually. 

From  the  oval  fruit  of  the  sebesten,  which  is  a  little 
less  than  the  common  olive,  is  obtained  an  excellent 
glue,  which  is  used  for  birdcatching  throughout  the 
Levant.  Among  the  other  articles  of  export  from 
Scio  are  the  dried  plums  from  the  plum  tree  called  the 
Verdassier,  and  the  galls  of  a  species  of  willow  (salvia 
pomifera.)     The  mulberry  is  also  cultivated. 

Among  the  articles  imported  into  Scio  are  wheat, 
wax,  honey  for  the  syrups  preserves  and  sweetmeats 
which  they  manufacture,  ana  wine  from  Ipsara  and 
Mycene. 

It  has  been  calculated  that  500  looms  are  employed 
in  the  manufacture  of  silk  stuffs.  Though  the  inhabi- 
tants have  been  able  to  imitate  the  Lyons  silk  stuffs, 
yet  they  have  succeeded  better  with  the  India  silks 
and  cottons.  They  likewise  manufacture  gaitans  or 
Silk  loops  used  for  the  edging  and  button-holes  of  the 
Turkish  dresses,  and  they  also  plait  some  in  gold  and 
in  silver  for  the  female  dresses.  The  annual  value  or 
the  various  cloths  manufactured  at  Scio  is  about 
£350,000  sterling. 

The  revenue  of  the  island  arises  from  the  custom- 
house duties,  from  a  small  rent  paid  for  lands,  and 
from  the  karatch  or  capitation  tax  upon  males  above 
the  age  of  puberty.  The  first  class  of  males  pays  11 
piastres,  the  second  5\,  and  the  third  2f ; 

The  Greeks  are  said  to  have  700  churches  in  the 
island,  and  the  priests  are  proportionally  numerous. 
The  Latins  have  only  four  churches,  one  in  the  town, 
and  three  in  the  country.  The  inhabitants  of  the 
mastic  villages  are  permitted  to  have  belts  to  their 
churches. 

The  following  is  the  population  of  the  island  ac- 
cording to  different  authors : 

Pococke      .         .         .         .  100,000 

Olivier        ....  110,000 

Turner 150,000 

Hassei's  Tables  (1824)       .  100,000 

According  to  Turner  there  are  not  more  than  400 
Turks  in  the  island.  There  are  several  small  island* 
round  Scio.  About  two  leagues  to  the  west  of  Cape 
Nicola  is  Ipsara  with  a  single  house  on  the  ruins  of  the 
ancient  Psyra.  Anti-Ipsara  a  league  from  this,  is  a 
desert  island,  about  two  leagues  in  circuit.  Nearer  and 
to  the  east  of  Scio  are  some  islets  called  Spalmadon. 
See  Olivier**  Voyage  dan*  I' Empire  Ottoman,  Tome  L 
chap.  xxvi>  p>  876,  and  Sonnini's  Travel*  in  Greece  and* 
Tnrkttj,  chap,  xxxvii.  p.  482. 


Scio. 


•  This  shrub  furnishes  the  best  toothpicks,  to  the  fancy  of  the  Roman  lady*. 


SCI                      *600  S  C I 

Seio          SCIO,  the  capital  of  the  island  of  the  same  name,  is  from  Bavaria  in  Turkey  by  the  Save,  a  large  river   >• 

W  .     situated  on  its  eastern  coast     It  is  built  at  the  foot  of  which  falls  into  the  Danube  at  Belgrade,  the  most 

frclaroma.   ^  mountftjng  on  wniCQ  the  old  town  or  Palaio  Castro  eastern  point  of  Sclavonia.                                              4^ 

atood.     The  streets  though  narrow  are  always  paved  Sclavonia  contains  the  regimental  districts  of  Peter-      4* 

and  tolerably  clean.     Many  of  the  houses  are  hand-  waradin,   Brod  and  Gradisca.     It  is  about  150  miles 

some,  and  all  of  them  are  high,  and  are  built  of  stone  long,  and  its  breadth  varies  from  25  to  45  miles.    Its 

«nd  brick.    A  hard  reddish  sandstone,  of  a  fine  grain,  area  is  about  6600  square  miles,  and  its  population  is 

is  employed  for  the  lintels  and  rybats,  and  for  the  about  530,000. 

porches  of  churches,  &c. '  In  the  centre  of  the  houses  .   A  chain  of  high  mountains  extends  along  the  whole 

it  is  customary  to  have  a  lofty  and  spacious  apartment,  length  of  Sclavonia.'    These  mountains  desc.nd  into 

to  which  the  members  resort  in  sultry  weather  during  fertile  plains  on  the  banks  of  the  Drave,  the  Danube, 

the  heat  of  noon.  and   the   Save.      The    mountains    are  covered  with 

The  castle,  which  is  a  large  Venetian  fort,  was  used  forests  containing  the  finest  oaks,  while  the  plains 
as  a  sort  of  state  prison  for  Constantinople ;  but  it  is  produce  wheat,  barley,  maize,  flax,  hemp,  and  mad- 
now  in  a  ruinous  condition.  The  fortifications  though  der.  The  fruits  of  a  warm  climate  are  here  abund- 
regular  are  ancient,  and  with  the  exception  of  those  ant.  Cattle  and  sheep  though  numerous  are  not  much 
on  the  battery,  which  defends  the  entrance  to  the  har-  attended  to.  Among  the  wild  animals  are  the  wolf, 
hour,  the  guns  are  without  carriages.  There  is  a  good  the  boar,  the  fox,  and  the  vulture.  The  prevail- 
road  for  large  vessels,  but  the  harbour  which  is  shel-  ing  minerals  are  limestone,  sulphur,  coal,  salt,  and 
tered  by  a  mole,  can  receive  vessels  only  when  they  some  iron, 
are  unloaded.  The  inhabitants  belong  chiefly  to  the  Greek  church. 

The  Lazaretto  stands  to  the  north  of  the  town,  in  an  There  is  a  considerable  number  of  Catholics,  but  no 

extensive  inclosure  towards  the  sea.     It  consists  of  va-  Lutherans. 

rious   piles  of  building  separated  from  one  another,  Manufactures  are  here  in  a  very  low  state,  and  even 

some  intended  for  the  sick,  and  others  for  the  convale-  the  soil  is  cultivated  in  a  slovenly  and  ignorant  man* 

scent.     There  is  also  an  hospital  for  lepers,  situated  to  ner.     Corn,  tobacco,  hides,  wax,  honey,  and  madder 

the  N.N.W.  of  the  town,  in  a  narrow  valley,  which  is  are  exported  in   small  quantities.    /The  imports  are 

under  the  direction  of  two  intendants  of  health,  elected  iron,  salt,  and  oil. 

annually  for  the  purpose  of  taking  charge  of  it  and  The  condition  of  the  people  has  improved  since  the 

the  Lazaretto.  country  came  under  the  dominion  of  Austria.    Some 

.    On  the  west  and  north-west,  the  town  is  surrounded  of  the  public  roads  are  improved,  and  it  is  probable 

by  arid  schistose  and  granitic  hills.     Population,  ac-  that  greater  advances  will  soon  be  made   in   civilizing 

cording  to  Mr,  Turner,  35,000.    East  Long.  25°  54'.  the  people  and  ameliorating  their  condition. 

North  Lat.  38°  23' 27".  SCOMBER.    See  Ichthyology. 

SCIOTO,  the  name  of  a  county,  a  township,  and  a  SCONE,  the  name  of  a  village  and  parish  of  Scot- 
river  in  the  United  States.  The  county  is  bounded  on  land,  in  the  county  of  Perth.  It  is  situated  on  the 
'the  south  by  the  Ohio,  on  the  east  by  Gallia,  on  the  banks  of  the  Tay  above  Perth.  The  remains  of  the 
north  by  Ross  and  Pike,  and  on  the  west  by  Adams,  palace  of  Scone,  once  the  residence  of  our  kings,  and 
It  contains  nine  counties,  and  a  population  of  3399.  the  place  of  their  coronation,  are  incorporated  with  t 
The  hills  near  the  Ohio  are  covered  with  white  oak  and  large  and  elegant  modern  mansion  recently  erected 
hickory,  and  are  suitable  to  pasturage  and  wheat,  by  the  Earl  of  Mansfield.  It  is  built  of  red  free- 
Turkey  and  Pine  creeks  have  many  fine  situations  stone,  and  stands  in  a  fine  lawn  on  the  northern 
for  mills  which  are  but  partially  improyed.  Portsmouth  bank  of  the  Tay.  The  population  of  the  parish  in 
is  the  principal  town  of  the  county.  1821  was  2155,  be  ing  an  increase  of  208  since  1811, 

The  Scioto  river  rises  near  40°  30'  of  North  Lat.  not  in  consequence  partly  of  the  establishment  of  a  bleach 

far  from  the  Round-heads'  Indian  town,  and  .flowing  field. 

through  Great  Prairie,  takes  an  eastern  direction  to  be-  SCOPELO,  Scopoli,  the  Scopelo*  of  the  ancients,  is 

low  the  Sandusky  plains,  whence  it  runs  south  through  the  chief  of  a  group  of  islands  situated  near  the  coast  of 

the  middle  of  the  state  of  Ohio,  irrigating  some  of  the  Greece.  These  islands  are  Pelagnesi,  Serakino,  Dromi, 

most  fertile  lands,  and  falling  into  the  Ohio  in  North  Skiato,  &c.     "  Scopoli,"  says  Sonnini,  "  is  fertile?  and 

Lat.  .38°  84.'.     It  is  navigable  by  large  barges  for  200  would  bean  agreeable  abode,  if  it  ceased  to  lose,  through 

miles,  with  a  portage  of  only  four  miles  to  the  Sandusky,  the  viciousness  of  its  administration,  the  favours  lavish* 

Through  the  Sandusky  and  Scioto  lies  the  most  com-  ed  on  it  by  nature.     The  wine  of  Scopoli  is  still  one 

mon  pass  from  Canada  to  the  Ohio  and  Misissippi,  one  of  the  best  of  the  Archipelago ;  but  a  strong  flavour  of 

of  the  most  useful  and  extensive  communications  that  tar  renders  it  unpalatable  to  many.     Off  the  town,  or 

exist  in  any  country.     The  Scioto  .flows  with  a  gentle  rather  the  village,  ships  find  a  harbour  which  is  not 

current,  which  is  nowhere  broken  by  falls.     It  has  very  safe ;  they  in  general  prefer  the  anchorage  of  s 

three  considerable  western  branches,  Paint,  Deer,  and  great  road  formed  by  a  few  shoals  and  the  island  of 

Darby's  creeks ;  and  on  the  east  Big  Belly  and  Whet-  Scopoli."     The  nearest  of  this  group  to  the  coast  is 

stone  Creek.     The  Little  Scioto  river  is  a  small  stream,  Skiato,  which  is  separated  from  Scopoli  by  a  channel 

which  falls  into  the  Ohio  eastward,  and  twenty  miles  two  leagues  wide,  and  from  the  mainland  by  a  channel 

below  the  Scioto.  not  much  wider.     In  the  middle  of  the  isle  of  Dronu 

SCIPIO.     See  Carthage  and  Romb.  are  two  or  three  rocks  called  the  Brothers.    Between 

SCLAVONIA.    One  of  the  southern  provinces  of  Serakino  and  ScopoU  a  mountain  rises  in  the  midst  of 

the  Austrian  empire.     It  is .  long  and  narrow,  but  wi-  the  waters,  called  St.  Ettas.    See  Sonnini's  Traotli> 

dening  towards  the.  west.     It  is  separated  from -Hun-  chap.  xl.  p.  535,  536. 

gary  on  the  north,  by  the  Drave  and  by  the  Danube.  SCORPIO.    See  Astronomy,  VoL  I.  p.  763* 

after  it  receives  the  Drave.  On  the  south  it  is  separated  SCOTIA  Nova.    See  Nova  Scotia. 
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SCOTLAND. 


PART  I.    HISTORY. 


T.  Tm  early  history  of  Scotland,  like  that  of  all  other 
L*j  countries,  and  like  that  of  Britain  in  general,  is  lost  in 
obscurity.  Hence  fable  has  as  usual  been  substituted 
lor  reality,  and  henee  we  have  not  been  without  the 
appearance  at  least  of  an  early  history.  That  these 
fables  have  received  the  sanction  of  Buchanan,  is  not 
a  reason  why  they  should  longer  be  repeated.  It  re- 
mained for  Hailes,  in  our  own  day,  and  for  Chalmers, 
■till  later,  to  clear  up  such  of  these  obscurities  as  ad- 
mitted of  arrangement  and  illumination,  to  reject  fable, 
and  to  add  from  authentic  and  new  documents,  much 
that  had  been  neglec&d  'and  forgotten  by  those  who 
•were  more  desirous  to  construct  a  continued  narrative, 
than  willing  to  search  for  what  was  difficult  of  attain* 
tnent.  In  this  narrow,  sketch  we  must  not  only  reject 
much  of  what  used  formerly  to  pass  for  history,  but 
man  even  condense  into  a  dry  and  meagre  chronicle,* 
that  which,  better  treated,  would  be  utterly  incompa* 
tible  with  our  limits. 

From  the  number  of  our  Celtic  topographical  names, 
from  our  possessing  a  living  dialect  of  this  ancient 
language,  and  from  the  general  knowledge  of  the 
Celtic  migrations,  we  have  reason  to  believe  that  the 
first  population  of  Scotland,  as  of  England,  was  a  Cel- 
tic race,  of  which  we8till  possess  the  remains.  But, 
at  a  very  early  period,  the  doubtful  and  disputed  date 
of  which  lies1  probably  about  the  first  and  second  cen- 
turies before  Christ,  a  Gothic  race,  known  by  the  name 
of  Pets,  or  Picts,  settled  in  Scotland,  occupying  entire- 
ly the  northern  islands,  and  probably  establishing  them* 
eelves  by  the  conquest  of  the  original  Celts,  as  the 
Danes  and  Ostmen  in  general  did,  in  after^times,  in 
Britain  and  Ireland  generally.  That  they  were/ in 
fact,  the  very  same  people,  the  progenitors  of  those 
whose  invasions  and  conquests  were  so  often  repeated 
in  after-times,  seems  almost  proved ,-  and  hence  did  the 
low  country  of  Scotland  derive  its  Saxon,  or  rather 
Danish  language,  the  very  language  which  it  possesses 
to  this  day* 
;.  That  these  were  the  Caledonians  who  so  long  and 

successfully  resisted  the  Romans,  is  proved,  partly  by 
their  geographical  position,  but  most  unquestionably 
-by  the  evidence  of  Tacitus,  who  describes  their  tall 
stature,  light  hair,  and  bine  eves,  and  who  adds  that 
their  German  origin  is  thus  evinced.  It  is  well  known 
that  the  Celts,  on  the  other  hand,  were  a  small  and 
dark  people,  with  black  eyes  and  hair. 
Xn-  Henceforward  we  have  no  knowledge,  we  cannot 
>f  even  form  a  conjecture  respecting  the  state  and  history 
d.  of  Caledonia  till  the  arrival  of  the  Romans;  and  the 
little  which  we  thus  possess,  we  must  borrow  from 
Roman  history.  .  It  was  in  the  year  75  A.  D.  that  the 
Romans,  who  had  originally  invaded  Britain  130  years 
before,  first  prolonged  their  investigations  to  Scotland. 
la.  But  it  was  in  78  that  Agricola  assumed-  the  command 
in  Britain,  and,  two  years  after,  he  entered  the  conn* 
try  with  an  army;  repeating  his  campaigns  for  suc- 
cessive years,  till,  in  84,  he  extended  nis  attack,  and 
fought  against  Galgacus,  the  celebrated  battle  of  the 
Grampians,  on  the  borders  of  the  mountains,and  ap- 
parently near  Stonehaven. 
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Having  gained  a  victory,  ahd  accepted  hostages,  his    History, 
fleet  circumnavigated  Scotland ;  and  the  result  of  their  wy-*— ' 
discoveries  is  embodied  in  the  ancient  Geography  of 
Ptolemy  and  others.    But,  in  85,  he  was  removed  and 
recalled  ;  and  henceforward  there  is  a  long  period  of 
silence  and  darkness  until  the  visit  of  Adrian. 

The  Emperor  Adrian  visited  Britain  to  correct  abuses  Adrian. 
and  restore  tranquillity.     The  better  to  secure  the  a.  d.  mi. 
frontiers,  he  built  a  rampart  between  the  Firth  of 
Sol  way  and  the  river  Tyne ;  providing  a  security  against 
the  attacks  of  the  refractory  tribes  in  the  South,  who 
could  not  be  restrained  by  the  military  posts  between  a  D  138 
the  Firths  of  Forth  and  Clyde. 

Upon  the  death  of  Adrian,  Antoninus  assumed  the  Antoninus. 
purple,  and  appointed  as  his  lieutenant  in  Britain,  Lok.  A.D.  140. 
lius  Urbicus.  It  was  during  the  government  of  Ur- 
bicus-that  the  second  Roman  Wall  was  erected,  which 
extended  from  Carron  on  the  Forth  to  Dunglass  upon 
the  Clyde.  Its  total  length  was  sixty-three  thousand 
nine-hundred  and  eighty-yards,  and  this  stupendous 
rampart  was  defended  by  nineteen  forts.  This  wall 
was  obviously  intended  to  overawe  the  tribes  that  lived 
on  the  south  side,  as- well  as  to  repel  the  incursions  of 
the  northern  Caledonians.  The  same  policy  which 
suggested  the  expediency  of  erecting  such  a  formidable 
barrier  along  the  course  ofAgricola's  military  station', 
suggested  also  the  necessity  of  constructing  roads  and 
fixing  stations  throughout  the  Roman  territories  in 
Britain. 

The  whole  extent  of  territory  that  lay  between  the 
walls  of  Adrian  and  Antoninus,  was  everywhere  inter- 
sected  by  Roman  roads.  But  it  is  doubtful  whether 
the  country  between  the  Northern  Wall  and  the  Mur- 
ray Frith  was  formally  erected  into  a  Roman  province ; 
though  it  was  traversed  by  roads  of  communication  and 
overawed  by  military  stations. 

-  Lollius  Urbicus  was  removed  from  the  government  A.  D.  161. 
of  Britain,  in  consequence  of  the  death  of  Antoninus 

Pius.  So  effectually  had  the  Caledonians  been  restrain- 
ed by  his  vigorous  but  beneficent  policy,  that,  during 
his  administration,  and  for  several  years  after  his  re- 
moval, no  insurrections  took  place.  But  the  natives, 
impatient  of  restraint,  began  to  manifest  a  disposition  to 
revolt.  Calphurnius  Agricola,  being  sent  into  Britain,* 
enforced  submission  and  restored  tranquillity.  The* 
Romans  finding  their  conquests  in  Caledonia  burden- 
some, began  to  contract  the  limits  of  the  empire ;  and,' 
during  the  reign  of  the  Emperor  Aurelian,  evacu* 
ated  the  military  stations  beyond  the  Wall  of  Ante* 
ninus. 

-  During  the  misrule  of  the  Emperor  Commodus,  the  Coamwdue, 
Caledonians  passed  the  Northern  Wall,  and  ravaged  the  ^  ^  l7°* 
open  country ;  but  being  attacked  by  Marcellus,  they 
retired  to  the  mountains.  In  repelling  these  predatory 
incursions,  the  Romans  derived  neither  advantage  nor 

glory ;  they  therefore  concluded  a  treaty  with  their  tur* 
bulent  neighbours,  in  the  beginning  of  the  reign  of  the 
Emperor  Severus,  but  the  peace  continued  only  seven 
years.  Notwithstanding  his  advanced  •  age,  and  his 
bodily  infirmities,  which  obliged  him  to  be  transported  Seven*. 
in  a  litter,  Severus  embarked  for  Britain,  attended  by  A.  P.  209. 
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Hwtorr.  his  two  ions  and  a  formidable  army.  Upon  his  ar- 
W»y^^  rival  he  repaired  or  rebuilt  the  Wall  of  Adrian,  in  or- 
der to  protect  his  retreat  in  case  of  accidents.  He 
speedily  passed  the  Northern  Wall,  and  penetrated 
into  the  country  of  .the  Caledonians,  without  meeting 
an  enemy ;  but  the  coldness  of  the  climate,  and  the 
severity  of  a  winter  march  across  the  hills  and  morasses; 
of  North  Britain,  are  reported  to  have  cost  the  Romans 
fifty  thousand  men. 

Unable  to  oppose  the  obstinate  attack  of  the  Ro- 
mans, the  fugitive  Caledonians  were  compelled  to  sue 
for  peace,  and  to  surrender  a  part  of  their  arms  and  a 
considerable  portion  of  their  territory.  The  Emperor 
then  retired  beyond  the  Wail  of  Adrian,  but  the  bar- 
barians, regardless  of  the  obligation  of  a  treaty,  renew, 
ed  hostilities,  in  consequence  of  which  Severus  sent 
another  army  into  their  country  under  his  son,  Cara- 
A.  D.  211.  caiint  wjth  orders  to  extirpate  them;  dying  at  York 
shortly  after,  in  the  sixty-sixth  year  of  hia  age. 

Upon  the  death  of  Severus,  CaracaUa  concluded  a 
treaty  with  the  Caledonians,  by  which  he  relinquished 
the  territories  they  had  recently  surrendered  to  nis  fa* 
ther ;  and  he  abandoned  the  forts  which  had  been  erect- 
ed to  enforce  their  submission.  The  Wall  of  Antoni- 
nus was  fixed  as  the  northern  boundary  of  the  Romans. 
for  about  a  century  after  this  period,  the  Caledonian 
tribes  remained  quiet;  and  they  appear  to  have  pro* 
Jited  by  their  intercourse  with  their  late  masters ;  for, 
during  this  long  interval  of  peace,  they  cut  down  woods, 
drained  marshes,  introduced  agriculture,  constructed, 
or,  more  probably,  repaired  the  Roman  highways,  and 
built  several  towns. 

From  the  silence  of  the  classic  authors  respecting  the 
affairs  of  Caledonia  during  the  third  century,  it  is  pro- 
bable that  the  native  tribes  had  devoted  their  attention 
to  the  pursuits  of  peace.  The  long  residence  of  the 
Romans  in  the  island,  had  improved  the  rude  manners 
of  the  inhabitants,  taught  them  to  desire  ahd  raise  the 
conveniences  of  life,  and  reconciled  them  to  their  Ian* 
guage  and  manners. 

Of  the  twenty-one  Caledonian  tribes,  sixteen  lived 
on  the  north  side  of  Antoninus's  WalL  The  five 
southern  tribes,  separated  for  a  long  period  by  an  im- 
passable barrier  from  the  congenerous  tribes  of  the 
north,  felt  little  interest  in  the  revolutions  of  the  Ro- 
man world ;  but,  in  the  beginning  of  the  fourth  cen- 
tury, they  had  become  the  objects  of  jealousy  to  the 
northern  tribes,  who  made  irruptions  into  their  terri- 
tories. The  convulsions  of  the  empire  had  probably 
rendered  it  necessary  to  withdraw  the  greater  part  of 
the  troops  from  the  Komap  Wall ;  and  thus  leaving  it 
comparatively  defenceless,  to  invite  the  hostile  attacks 
of  the  secluded  Caledonians,  v 
.  In  the  year  306.  Constans  found  it  necessary  to  re- 

Sir  to  Britain  in  person,  to  repel  the  attacks  of  the 
ledonians.    The  Romans  were  successful,  but  their 
general  died  at  York. 

In  the  reign  of  the  emperor  Valentinian,  the  Scots 
and  Picts  made  a  general  attack  upon  the  Roman  pro- 
vince, and  advanced  as  far  as  London,  which  they 
plundered,  but  being  attacked  by  Theodosius,  re- 
treated. 

The  remaining  transactions  of  the  Romans  in  Bri* 
tain  were  few  and  unimportant. 

TheEmperors  had  found  it  necessary  to  recruit  their 
legions  from  the  frontier  provinces,  where  the  spirit  of 
war  was  not  totally  extinguished*  These  mercenary 
forces,  careless. pf  laws,  and  indifferent  to  civil  institu- 
tions, established*  military  govexorocnt  dangerout  to 


the  authority  of  the  sovereign,  and  inimical  to  the  K-  H* 
berty  of  the  people.  w, 

The  barbarous  nations  in  the  north  of  Germany, 
known  by  the  name  of  the  Goths  and  Vandals,  assailed 
the  frontiers  of  the  Roman  empire ;  and  all  the  distant 
lesions  in  which  the  Emperors  could  confide,  were  re* 
called  for  the  defence  of  the  capital  and  the  centre  of 
the  empire,  which  had  become  a  prey  to  faction  and 
disorder.  The  legions  in  Britain  revolted,  sod  trim. 
ferred  the  supreme  power  to  Gratian ;  and,  after  bii 
death,  to  Constantine,  who  conveyed  the  army  that  had 
invested  him  with  the  purple,  to  Gaul,  in  order  to 
maintain  their  election. 

As  the  Roman  power  was  weakened  in  Britain,  the 
Scots  and  Picts  advanced,  and  harassed  the  province* 
In  this  extremity,  the  latter  made  supplications  to 
Rome ;  and  a  legion  was  sent  to  their  assistance.  Thk 
.force  was  an  overmatch  for  the  invaders,  who  were 
overthrown  in  every  engagement,  and  the  Roman*,  for 
the  last  time,  repaired  the  fortifications  that  bad  long 
overawed  the  British  tribes.  Having  performed  this 
last  office,  the  Romans  informed  their  allies  that  they 
must  thenceforward  depend  upon  their  own  valour  to 
preserve  their  independence ;  and  then  took  their  final 
leave  of  Britain,  after  being  masters  of  the  greats* 
part  of  it  for  nearly  four  centuries, 

But  no  sooner  had  they  evacuated  the  island,  tbn&ai 
the  Scots  and  Picts,  'regarding  the  country  as  their  ft* 
prey,  attacked  the  northern  wall  and  the  adjacent 
country  with  great  fury.  Subdued  by  their  own  fan, 
the  dispirited  natives  deserted  their  station,  sod  left 
the  country  entirely  open  to  the  inroads  of  the  victori* 
ous  enemy.  They  addressed  a  letter  of  supplicant* 
to  Rome,  in  which  they  pathetically  deplored  their 
hapless   condition.      "  The    barbarians,"   said  thej, 


CoMtana. 


Yalcnti- 

ajno. 


"  chase  us  into  the  sea ;  the  sea  throws  us  back  on  the 
barbarians,  and  we  have  only  the  hard  choice  left  a 
of  perishing  by  the  sword  or  by  the  waves." 

To  these  complaints  the  Britons  received  a  de- 
sponding answer.  Reduced  to  despair,  they  deserted 
their  habitations,  abandoned  tillage,  and,  fleeing  6* 
shelter  to  their  forests  and  mountains,  suffeted  eqoalJj 
from  the  sword  and  from  hunger.  The  intaden 
themselves  began  to  feel  the  pressure  of  famine  in  a 
country  which  they  had  ravaged,  and  being  attacked 
by  the  Saxons,  whom  the  Britons  had  invited  to  their 
assistance,  they  retreated  beyond  the  wall  of  Aoto* 
ninus. 

Unawed  by  the  Romans,  the  Picts  became  the  moat 
potent  people  in  the  north  of  Caledonia.  The  five  Bo* 
tnaniaed  tribes  assumed  the  character  of  independence, 
and  established  their  own  government  and  I*** 
Their  territory  extended  from  the  river  Eden  and  the 
Solway  Frith,  to  the  northern  wall.  It  included  Iiddis* 
dale,  Tiviotdale,  Dumfries,  Galloway,  Ayrshire,  Ren- 
frewshire, the  middle  and  west  parte  of  Stirlingshire, 
and  the  greater  part  of  Dumbartonshire.  AWoji 
now  Dumbarton,  was  the  metropolis  of  this  king- 
dom* 

The  Angle*  invaded  it  soon  after  the  Saxons  had 
seised  South  Britain.  Though  the  Britons  oppoaed 
their  invaders  with  persevering  bravery,  ^e"t^ 
overran  the  country  as  £ar  as  the  northern  wall,  *» 
concluded  a  treaty  with  the  Pictt*  The  enfcehW 
Britons  soon  sunk  under  the  superior  power  of  the 
Angles ;  and,  in  the  beginning  of  the  seventh  centurjr 
Ethelfrid  a  Northumbrian  ebief,  entirely  subdued  the* 
Edwini  a  rival  contemporary,  succeeded  Etbetfrai 

The  history  of  the  Ficttiaotetti.    The  fiat  «o> 
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iah  jnoMrch  wa*  Droit,  the  son  of  Erp,  who  far  a    Kenneuwsear,  tht  son  rfEocha-W*,  .       .       A.  1X621 
*  Ion*  period  rendered  himself  terrible  to  the  Roman-    F*^  the  aon  of  Eogan,  the  first  of  the  nee  of 


ised  Britons,  and  the  series  is  as  follows 


Galanan  Eleiich, 

Dadraet,     .... 

rarest,  the  ton  of  Oirom, 

Drcst,  the  wo  of  W.  Droit,  with  the  former, 

Drat,  the  eon  of  Oirom,  alone, 

Gaxtoacb,  the  son  of  Oirom, 

Oealtraim,  the  son  of  Oirom, 

Talorg,  the  son  of  Muircholsich, 

I>rest,  the  son  of  Muooit,    . 

Galam,  with  Aleph,     .        * 

QaJaiD,  with  Bridei,      . 

.Bridei,  the  eon  of  Maileon,  • 

OArtnaich,  the  son  of  Domeich, 

Nectu,  the  nephew  of  Verb,  * 

Ciheoch,  the  son  of  Luthrin, 

Garaatd,  the  son  of  Wid, 

Bridei,  the, son  of  Wid, 

Talfote,  their  brother, . 

Talorctn,  the  son  of  Elfret,  . 

Oertnait,  the  son  of  Dounel, 

Drest,  his  brother, 

liridei,  the  son  of  Bill, 

Taran,  the  son  of  Entifidich, 

Bridei,  the  son  of  Dereli,    . 

>iechton,  the  son  of  DereH,  . 

X>rest  and  £ipin, 

TJngus,  the  son  of  Urguie,    . 

Bridei,  the  son  of  Urguis,    . 

Ciniod,  the  son  of  Wredech, 

£lpta,  the  son  of  Bridei, 

Dreat,  the  son  of  Tarorgan,  • 

Talorgan,  the  son  of  Ungus, 

Caoaiil,  the  son  of  Tarla, 

Conetantin,  the  son  of  Urguis, 

Ungus,  (Unngus)  the  son  of  Urguis,    • 

Brest,  the  son  of  Constantme,  and  Talorgan 

Withoil, 

Uoen,  the  son  of  Ttngos,  •        • 

Wrad,  the  son  of  Bargoit,  • 

Bred,         ....'.. 
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Towards  the  end  of  the  seventh  century,  Elfrid,  the 
Northumbrian  prince,  attacked  the  Picts.  Having 
crossed  the  Forth  and  the  Tay,  be  advanced  into 
Angus  as  far  as  Dunnichen,  where  h*  received  a  total 
defeat.  Few  of  the  Saxorjs  escaped,  and  so  complete 
was  their  overthrow,  that  the  Tweed,  for  a  short  time, 
became  the  northern  boundary  of  their  principality. 
1 10.  The  Picts  were  tempted  by  their  success  to  make  an 
irruption  into  Northumberland,  but  they  sustained  a 
defeat,  and  Bridei  their  king  was  slain. 

After  this  overthrow,  the  Saxons  of  Lothian  re- 
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Loam, 

ponal-breac,  the  son  of  Kocha-viu,    • 
522    Conal  II.,  the  grandson  of  Conal  I.  .        . 

Dungal  reigned  some  years  with  Conal. 

Bonal-duin,  the  son  of  Conal,  . 

Maolduin,  the  son  of  Conal,       .... 

Ferehar-foda,  the  grandson  of  Ferchar  L,  • 

Bocha-rincTai,  the  son  of  Domangart,  and  the  grand- 
son of  Donal»breac, 

Ainbhcealach,  the  son  of  Ferchar-fada,  reigned  over 
Loam,  from  706  to  729 

Duncha-heg,  reigned  over  Kintiro  and  Argail  till  720, 

Eocha  I1L,  the  son  of  Eocha-rineval,  reigned  over 
Kintire  and  Argail  from  72a  to  729,  and  also  over 
Loarn,  from  729  to  733. 

Murdoch,  the  son  of  Ainbhcealach,    . 

l£ogan,  the  son  of  Muiedach,     . 

Audh-fin,  the  sdto  of  Eocha  III. 

Fergus,  the  son  of  Aodfa-tin,     . 

Selvach  II.,  the  son  of  Kogan,  • 

£ocha-anntane  IV.,  the  son  of  Aodh-fin, 

Dungal,  the  son  of  Silvach  II. 

Alpin,  the  son  of  Eocha-annuine, 

Kenneth,  the  son  of  Alpin, 

Kenneth  Macalpin  over  the  Scots  and  Picts, 

Donald  Macalpto,    ... 

Constantine  II.,  the  son  of  Kenneth, 

Aodh  or  Hugh,  the  son  of  Kenneth, 

Eocha  or  Achy  and  Grig,  Jointly, 

Donal  IV.,  son  ofConstantin,  . 

Constantin  III.  the  son  of  Aodh, 

Malcolm  I.  the  son  of  Donal  I V. 

Indulf,  the  son  of  Constantin  III. 

Duf,  die  son  of  Malcolm  I. 

Colon,  the  son  of  Indulf,  .        . 

Kenneth  III.  the  sop  of  Malcolm  I. 

Constantin  IV,  the  son  of  Culen, 

Kenneth  IV.  surnamed  Grim,  the  son  of  Duff, 

Malcolm  II.  the  son  of  Kenneth  IIL 

Duncan,  the  grandson  of  Malcolm  II. 

Macbeth,  the  son  of  Finlecb, 

Lulach,  the  son  of  Gruoch  and  Gilcomgain 

Malcolm-ceanmor  the  son  of  Duncan, 

Donal-bane,  the  son  of  Duncan,         » 

Duncan  II.  the  son  of  Malcolm  III. 

Donal-bane  again,   .... 

The  Scottish  colonists  were  not  numerous  at  first ; 
but  they  rapidly  multiplied,  as  they  were  soon  joined 
by  kindred  tribes. 

In  the  eighth  century,  a  civil  war  desolated  the  Bri- 
tish kingdom,  and  the  Scots,  taking  advantage  of  these 
civil  discords,  harassed  the  enfeebled  Picts.  At  length 
Kenneth  the  Second  secured  his  accession  to  the  Pictish  Kenneth  II. 
throne,  and  united  into  one  kingdom  the  whole  coun* 
try  north  of  the  wail  of  Antoninus* ' 
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retained  unmolested  for  a  considerable  period,  but  they  _,.                ,.       ....           ,        .... 

gradually  aank  into  insignificance ;  their  capital  was  .  ™»  »  no  historical  evidence  that  the  kingdom  of 

sacked  by  the  Picts  and  Saxons,  and  the  respite  from  the„Sco11ti  «"*  P,cta,  «*•»*•*  beyond  the  northern 

foreign  War  which  they  subsequently  enjoyed  must  be  walL    A™'  thf  ««»«»«>«  of  the  Anglo-Saxons,  the. 

attributed  to  the  intestine  discord  which  prevailed  in  Pr,nce*  of  Northumberland  possessed  all  the  territory 

the  Pictish  and  Northumbrian  states.  between  the  Humber  and  the  Forth.    The  castle  of 

We  mast  now  notice  the  Scots,  of  whom  a  colony,  JMinborgh,  which  commanded  the  adjacent  country, 

conducted  by  Fergus,  an  Irish  chieftain,  had  effected  a  £mjrtinufd  '"  «*»»*»«  <>f  the  Saxons  till  the  defeat  of 

permanent  settlement  in  Argyleshire  in  the  year  of  our  ***"*  bl tbe  PwU»  who  *>?*  took  possession  of  it. 

Lord  503.    The  new  settlers  were  denominated  Dalri-  ?""  *•  Saxons  reconquered  it  soon  after,  and  retained 

adini,  and  this  appellation  was  common  to  the  Scots  rt  Jl"  «t  was  ceded  to  Indulf,  king  of  Scotland. 

even  in  the  time  of  Bede.  The  series  of  the  early  Scot-  ,Th.e  ******  Tnow  awnprenended  in  Galloway  was 

tish  kings,  as  given  by  Chalmers,  is  as  follows :  colonised  from  Ireland.    After  the  subjugation  of  the 


Fergus,  too  ioa  of  Eic, 
Dorooogart,  tht  ton  of  Fergus,  • 
Coagsl*  the  ton  of  Domangart,  • 
Gauraa,  the  eon  of  Domangart. 
Conal,  die  ton  of  Gomgal, 
Aidan,  the  mb\  of  Gatmm, 
Oocba-tmVthe  son  of  Aidan,     • 
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kingdom  of  Atcluyd,  it  had  its  own  princes  and  laws. 
For  a  considerable  period  it  was  independent  of  Scot- ' 
land  ;  but  it  afterwards  acknowledged  a  feudatory  de- 
pendence on  that  kingdom,  and  was  at  length  united. 
-  After  the  dissolution  of  the  Heptarchy,  Cumberland 

605    became  ah  appendage  of  the  Scottish  crown. 

621       Kenneth  Macalpme,  having  united  the  Scots  and  A.  1).  bi3. 
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History.    Picts  uiukr  one  government,  became  formidable  to  the    purchased  by  valuable  presents,  and  the  deliver/ of  &■ 

v—ry*""'  Saxons  of  Lothian,  whose  territories  he  frequently  in-    Constantine's  son  as  a  hostage.  ^ 

Kenneth      vaded.     His  dominions  were  assailed  on  the  west  by        A  general  confederacy  of  Danish  and  Northumbrian 

Macaipine.  the  Britons  of  Strathclyde,    who  burned  Dunblane,    freebooters  united  with  the  Scots  Jto  attack  the  Eoe. 

The  Danish  pirates,  under  Regner  Lodhrog,  made  a   Jish.    A  numerous  fleet  sailed  from  the  Tay  and  the 

descent  upon  the  eastern  coast,  penetrated  to  Dunkeld,    Forth,  when  -a  sanguinary  engagement  ensued  disad- 

and  plundered  the  Country.  vantageous  to  the' Scots  and  their. allies. 

A.  D.  850.      Kenneth  is  said  to  have  removed  the  relics  of  St.  Co*        In  the  sixth  year  of  his  reign,  Constantine  entered 

lumba  from  Iona  to  Dunkeld  ;  and  he  transported  the    into  a  solemn,  engagement  .with  the  nobles  and  clergy, 

"fatal  stone,"  the  palladium  of  Scottish  independence,    to  maintain  the  faith,  the  laws,  and  the  discipline  of 

from  Argyllshire  to  Scone.    He  died  at  Forteviot,  the    the  church.     After  a  reign  of  forty  years,  he  resigned 

Pictish  capital,  and  left  a  son  and  a  daughter.  his  crown,  and  retired  among  the  Culdees  of  St.  An* 

.A.  D.  859.      Donald  the  Third*— rThis  prince  succeeded  his  bro*    drews,  where  he  lived  several  years'  in  religious  aoli- 

ther;  and  the  Picts,   to  regain  their  independence,    tude,  and,  on  account  .of  His  piety,  was  promaUdto 

formed  an  alliance  with  the  Northumbrian  Saxons,    the  dignity  of  abbot  of  that  order. 

In  the  first  engagement  the  Saxons  were  defeated  \  in        Malcolm  the  First.— -Malcolm}  the  son  of  Donald  the  i\ 

the  second,  the  Scottish  king  was  taken  prisoner ;  but    Fourth,  ascended  the  abdicated  throne.    The  most  re. 

the  former,  attempting  to  cross  the  Firth  of  Forth,  lost    markable  event  of  his  reign,  was  the  obtaining  of  Cum. 

the  half  of  their  boats  in  a  storm.    A  treaty  of  peace    berland  from' the  English,  on  condition  of  maintaining 

was  then  concluded,  from  which  the  Picts  were  shut    the  peace  of  the  northern  counties,  and  becoming  the 

out.     Donald  reigned  only  four  years.     He  was  sue-    ally  of  Edmund.  .  But  Edmund  was  assassinated.  His 

/A.  D.  863.  ceeded  by  his  nephew,  Constantine  the  Second.     At    brother  Edred,  who  succeeded  him,  required  Malcolm 

the  period  of  Constantine's  accession,  his  country  was    to  fulfil  the  conditions  of  the  treaty,  and  the  Scots  is 

exposed  to  the  piratical  Danes,  who  infested  England,    consequence  overran  the  disturbed  counties,  and  were 

France,  and  Ireland.  rewarded  with  their  plunder.    Malcolm  was  less  for* 

Half  a  century  had  elapsed  since  Ireland  had  become    tunate  in  settling  bis  qwn  kingdom.     An  insumctioa 

the  scene  of  conflicts  with  the  Danes,  who  established    iti  Murrayshire  required  his  presence  to  suppress  it 

-themselves  on  its  eastern  shores.    They  invaded  and    The  chief  of  the  insurgents  was  punished  with  death; 

pillaged  the  opposite  coast  of  Scotland  during  the  third    but  his  sept  pursued  the  king,  who  encountered  them 

and  seventh  years  of  Constantine's  reign,  and  he  fell  in    in  the  M earns,  and  was  slain  in  battle. 

battle  on  the  shores  of  the  Forth.  lndulf.— Upon  the  demise  of  Malcolm,  lndulf,  the  A.  Di 

.A.  I).  881.      Elh,  or  Hugh.— The  reign  of  this  prince  was  short    son  of  Constantine  the  Third,,  assumed  the  govern- 

and  turbulent.  •  A  faction,  headed  by  Grig,  rendered    ment.     It  was  during  this  reign  that  Edinburgh  was 

an  appeal  to  the  sword  indispensable.  Eth  was  wound-    ceded  by  Edwy  to  the  Scots,  which,  at  a  subsequent 

ed  in  battle,  and  died  in  two  months  after.  period,  led  to  the  cession  of  Lothian. 

,  •  Grig,  or  Gregory  t  the  leader  of  the  rebellion,  seized        The  Danes  infested'  the  shores  of  Buchan.    They 

'die  sceptre^  and  chose  for  his  colleague  Eocha,  king  of    were  repulsed  in  the  first  attack;  but  landing  afterward* 

Strathclyde,  the  grandson  of  Kenneth.    But  at  the  end    in  Banffshire,  lndulf  hastened  to  expel  them,  and  was 

of  three  years  he  and  his  colleague  were  driven  from    slain  in  the  pursuit  of  the  intruders. 

the  throne.    He  died  at  bis  castle  in  Aberdeenshire,        Dtsf. — This  prince  had  the  misfortune  to  be  opposed  A.  D  J 

four  years  after  his  abdication.  by  his  brother  Culen,  who  was  instigated  by  the  abbot 

A.  D.  893.      Donald  the  fourth— -Upon  the  deposition   of  Grig,    of  Dunkeld.     The  rival  prince  appealed  to  the  sword. 

Donald  ascended  i the  throne.    The  Danes  arrived  in    Duf  was  at  first  successful ;  but  being  compelled  to  re- 

the  Tay,  and  marched*  to  the  vicinity  of  Scone,  where    tire  to  the  north,  was  assassinated  at  Forres. 

they  were  met  by  the  Scots  and  defeated.    Nine  years        Culen  enjoyed  but  a  short  period  the  sovereignty  of  a M 

after,  another  army  of  Danes 'from  Ireland  invaded    the  kingdom ,  as  a  war  with  the  kingdom  of  Strath- 

Scotland  upon  the  western  coast.    The  Scots  were  not    clyde  terminated  in  his  defeat  and  death. 

long  in  attacking  them.     The  Danes  lost  their  leader,        Kenneth  the  Third.— The  national  independence  of  A.  P* 

and  the  Scots  their  king,  who  had  defended  the  li-    the  Britons  of  Strathclyde  was  about  to  expire;  and 

berties  of  his  people  during  a  reign  of  eleven  years.  they  were  subdued  by  Kenneth,  who  added  their  ter- 

.  A.  D.  90*.      Constantine  the  Third. — Constantine,  the  son  of  Eth,    ritory  to  the  Scottish  monarchy. 

assumed  the  government,  and,  having  vanquished  the  .Edgar,  king  of  England,  being  harassed  by  the 
Danes  in  Strathern,  procured  a  respite  from  invasion  Danes,  required  Kenneth,  agreeably  to  the  treaty,  to 
for  fourteen  years.  restore  tranquillity.     The  Scots  appeared,  and  carried 

At  the  end  of  that  period  Reginald,  a  Danish  chief,  off  the  son  of  the  Northumbrian  chief.  Scarcely  bad 
appeared  in  the  Clyde  with  an  armament,  and  plun-  they  returned  home,  when  the  Danes  appeared  in  the 
dered  the  country  while  the  Scots  were  mustering  their  -  Tay  with  a  numerous  fleet.  Kenneth  engaged  the 
armies.  On  this  occasion  the  latter  were  assisted  by  enemy  at  Luncarty,  near  Perth.  Having  secured  clo- 
the Northumbrian  Saxons,  who  contributed  to  obtain  mestic  tranquillity,  Kenneth  established  the  succession 
the  victory,  the  fruits  of  which  were  enjoyed  for  many  in  his  own  family.  To  this  may  be  traced  the  sangm* 
years.  nary  disputes  which  succeeded  between  the  families  of 

Edward,  king  of  England,  having  made  pretensions    Duf  and  Kenneth.     The  king's  death  was  effected  bj 
of  sovereignty  to  the  southern  districts  of  Scotland,     the  treachery  of  Finella,  a  lady  of  the  Mearns;  but  *h* 
marched  with  an  army  to  the  borders ;  but  hi*  death    soon  after  expiated  her  crime  with  her  blood. 
A.  D.  934.  occasioned  a  suspension  of  hostilities.     His  son   Ethel-         Constantine  the  Fourth  was  the  son  of  Culen.    His  a.D^ 
stan,  in  obedience  to  his  father's  commands,  entered    right,  of  succession  being  disputed  by  Kenneth,  the aoa 
Scotland,  and  wasted  the  country.     The  Scots  retired    of  Duf,  the  competitors  met  near  Perth,  and  Constat 
to  the  mountains,  to  avoid  an  enemy  which  they  were    tine  finished  his  short  reign  of  one.  year, 
unable  to  resist.     A  peace  was  concluded;  but  it  was        Kenneth  the  Fourth.— Kenneth,  the  son  of  Dtff,  v«A.!1 
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'-      sumatftedihe  GHnU    Ethelred,  king  of  England,  al- 

"~  snost  depopulated  Cumberland.  The  English  fleet  at- 
tempted  to  circumnavigate  Scotland  with  the  view  of 
intimidation,  A  treaty  was  concluded  on  the  former 
basis  of  common  defence.  Malcolm,  the  son  of  Kenneth 
the  Third,  availed  himself  of  the  opportunity  to  urge 
his  pretensions  to  the  crown ;  the  competitors  met  in 
Upper  Strath  erne,  and  Kenneth  the  Grim  was  mor- 
tally wounded. 

03.  Malcolm  the  Seco*d,~~Tht  reign  of  Malcolm  was  vi- 
gorous ;  he  defended  his  country  from  the  attacks  of 
the  Danes  and  the  incursions  of  the  English.  Three 
successive  attacks  were  made  by  the  former,  during  the 
first  eleven  years  of  bis  reign,  to  obtain  a  permanent 
settlement  on  the  north-east  shores  of  Scotland. 

lo.  The  first  was  at  MortUch,  in  Moray,  where  the  in- 
truders were  compelled  to  yield  to  the  Scots.  The 
second,  descent  was  made  on  the  shores  of  Angus.  The 
Danes,  though  discouraged  by  defeat,  made  a  third 
descent  upon  the  coast  of  Buchan,  near  Slaines  Castle ; 

14.  but  they  were  overthrown.  At  length  Sueno  entered 
into  a  treaty  with  Malcolm,  by  which  Scotland  was  fi- 
nally exempted  from  the  piratical  incursions  of  his  coun- 
tcymeo. 

Being  relieved  from  the  attacks  of  foreign  enemies, 
Malcolm  wrested  the  Lothians  from  the  Earl  of  Nor- 
thumberland, which  was  thus  attached  to  the  Scottish 
monarchy. 

31.  Malcolm  died,  or  was  assassinated,  at  Glammis,  in 
Angus. 

>33.  The  events  of 'Duncan's  reign  were  few.  and  unim- 
portant His  grandfather  bad  slain  Kenneth  the  Fourth, 
said  supplanted  his  family.  Kenneth's  grand-daughter, 
the  lady  Gruach,  was  married,  first  to  the  maormor  or 
chief  of  Moray,  who  was  burnt,  with  many  of  his  clan. 
Her  second  husband  was  Macbeth,  who  was  the  grand- 
son of  Malcolm  the  Second.  Lady  Macbeth  assassi- 
nated the  king  at  Bothgowanan,  near  Elgin,  whither 
he  had  been  drawn  by  some  duty,  Duncan  left  two 
aons,  Malcolm  who  fled  to  England,  and  Donald  who 
was  chased  to  the  Western  Isles. 

039.  Macbeth  was,  by  birth,  the  thane  of  Ross,  and  by  his 
marriage  thane  of  Moray.  Supported  by  the  lieges  of 
floss  and  Moray,  and  f he  partisans  of  Kenneth  the 
Fourth,  he  hastened  to  Scone,  where  he  was  crowned 
ki.ng.  Conscious  of  his  defective  title,  he  endeavoured 
to  acquire  stability  by  a  beneficent  and  vigorous  admi- 
lustration. 

For  ten  years  he  reigned  in  apparent  security.  An 
unsuccessful  effort  was  made  by  the  abbot  of  Dunkeld 
to  drive^him  from  the  throne,  and  to  restore  the  legiti** 
mate  heir.  To  protect  himself  from  the  nobility,  he  is 
said  to  have  built  Dunsinnan  castle,  exacting  heavy 
contributions,  and  requiring  their  personal  attendance. 
Macduff,  Thane  of  Fife,  declined  obedience,  fled  to 
England,  and  encouraged  Malcolm  to  assert  his  right 
to  the  crown  of  his  ancestors,  Siward,  Earl  of  Nor- 
thumberland, having  received  the  command  of  10,000 
men  from  the  English  king,  marched  into  Scotland  and 
defeated  Macbeth,  who  fled  to  the  north,  resolving  still 
to  contend  for  the  sovereignty ;  but  he  was  slain'  in 
battle  the  following  year  by  the  hand  of  Macduff. 

Lulach,  lady  Macbeth's  son,  was  acknowledged  king 
by  the  lieges  of  Ross  and  Moray.  But  Malcolm  dis- 
covered hi*  lurking-place,  and  slew  him  in  Strathbogie. 
Macbeth  and  Lulach  were  buried  in  Iona. 

lo*7.  Malcolm  the  Third,  eurnamed  Canmore,  was  induced 
to  cultivate  peace  with  England,  until  the  death  of 
£dward  the  Confessor.  Harold,  the  last  prince  of  the 
Saxon  line,  succeeded  ;  but  lie  was  opposed'  by  his  bro- 


ther Tottig,  who,  aided  by  a  body  of  Norwegians,  in-    History, 
vaded  England.    The  intruder  was  repulsed,  and  fled  >-*f*»^-' 
to  Scotland,  where  he  obtained  an  asylum.    But  in  a 
second  attempt  upon  England,  he  and  his  confederate, 
Harold  king  of  Norway,  were  slain  at  the  battle  of 
Staneford  Bridge. 

The  alliance  between  Scotland  and  England  was  su-  A.  D.  iocs, 
perseded  by  the  victory  and  accession  of  William  ike 
Conqueror.  Edgar  Atheling,  the  heir  of  the  Saxon 
line,  was  supported  by  the  malcontent  lords,  who  fled 
with  him  and  his  family  to.  Scotland,  and  sought  the 
protection  of  Malcolm,  who  soon  after  espoused  Marga- 
ret, the  sister  of  the  fugitive  prince. 

A  formidable  attack  was  meditated  against  England 
by  the  adherents  of  Atheling,  in  conjunction  with  the 
Danes  and  Scots.  The  Saxons  and  Danes  made  a  de- 
scent upon  Yorkshire.  The  Conqueror  had  the  address 
to  dissolve  the  confederacy.  Edgar  and  his  adherents 
found  safety  in  flight  and  concealment  Malcolm,  when 
too  late,  led  his  forces  into  England  by  the  western 
borders,  and  wasted  and  pillaged  the  country. 

Goipatrick,  a  Northumbrian  chief,  who  had  deserted 
Atheling,  retaliated  upon  Malcolm's  subjects  in  Cum- 
berland ;  and  the  latter  commanded  his  army  to  sieze 
all  the  young  men  and  women  in  the  counties  through 
which  they  passed,  and  carry  them  captive  into  Scot- 
land. To  punish  the  late  revolt,  William  the  Conque- 
ror laid  waste  the  country  between  the  Humber  and 
the  Tees,  and  invaded  Scotland. 

The  Scots  advanced  to  meet  him ;  but  a  convention  A.  P.  107 1. 
being  agreed  on,  Malcolm  gave  hostages,  and  did  ho« 
mage  for  the  lands  which  he  held  in  England. 

A  lapse  of  seven  years  succeeded ;  and  Malcolm 
availed  himself  of  William's  absence  on  the  Continent, 
to  invade  Northumberland.  An  English  army  under 
Robert  advanced  upon  Scotland,  but  was  compelled  to 
make  a  retreat.  With  the  view  of  obstructing  the  in- 
cursions of  the  Scots,  William  erected  Newcastle. 

William  was  succeeded  by  William  Rufus,  who  re- A.  D.  1080. 
leased  Duncan,,  and  conferred  the  honour  of  knight- 
hood upon  him.  To  recover  possession  of  his  English 
territories,  Malcolm  penetrated  into  England  as  far  as 
Newcastle.  Having  there  received  intelligence  that  an 
army  was  forming  to  arrest  his  progress,  he  retired. 

Rufus,  in  retaliation,  prepared  an  army  for  the  inva* 
sion  of  Scotland  ;  but  a  peace  was  concluded  by  the 
mediation  of  Robert,  Duke  of  Normandy,  and  Edgar 
Atheling.  Malcolm  promised  the  same  duty  that  he 
had  yielded  to  the  Conqueror ;  and  William  in  return 
gave  him  a  compensation  for  the  lands  he  claimed  in 
England. 

But  the  peace  was  not  of  long  continuance  ;  and  a 
disagreement  having  arisen  about  the  late  treaty,  the 
king  of  Scots  assembled  a  tumultuary  army,  burst  into 
Northumberland,  and  renewed  the  miseries  of  that  pror 
vince.  In  attempting  to  possess  himself  of  the  castle  A.D.I 093. 
of  Alnwick,  he  and  his  eldest  son  were  slain.  The 
army  immediately  retreated, '  and  the  remains  of  Mal- 
colm were  interred.  His  queen  survived  him  only  a 
few  days.  He  had  nine  children  ;  Duncan  the  eldest 
was  illegitimate ;  the  remaining  six  sons  and  daugh- 
ters were  born  to  him  by  Margaret 

A  great  change  was  introduced  into  the  manners  of 
that  nation  during  this  reign.  Malcolm  had  passed  * 
his  youth  at  the  English  court.  Fie  married  an  Anglo- 
Saxon  princess ;  and  appeared  in  public  with  a  state 
and  retinue  previously  unknown  in  Scodand,  while  the 
queen  introduced  a  degree  of  politeness  into  her  court, 
remarkable  for  that  age,  and  contributed  to  soften  the 
rude  manners  of  the  nobility. 
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Hfctory.  Donald  Bane  *nd  Duncan.— At  the  death  of  Mal- 
*— '  y~  "  /  cohn,  all  his  cbifdreii  were  under  age.  Hia  brother 
A.  D.  109  V.  DoV)B]d  ^d  takeQ  ^f^e  in  the  Hebrides,  after  Mac-  , 

beth'8  usurpation,  and  having  assembled  a  powerful 
armament  in  the  western  isles,  he  invaded  Scotland, 
and  ascended  the  throne.  Duncan,  the  illegitimate 
son  of  Malcolm,  was  in  the  service  of  Rufus  when 
these  events  happened,  obtained  his  permission  to  in- 
vade Scotland,  and  expelled  the1  usurper.  No  sooner 
had  Duncan  assumed  the  sovereign  authority,  than  a 
conspiracy  was  formed  against  him  by  his  brother  Ed- 
mund and  the' fugitive  Donald. 

At  their  instigation,,  Malpedir,  Earl  of  Mearns,  as- 
sassinated Duncan.  Donald  Bane  reascended  the 
throne,  but  Edmund  was  condemned  to  perpetual  im- 
prisonment. William  Rufus  gave  the  command  of  an 
army  to  Edgar  Atheling,  who  marched  into  Scot- 
land, and  placed  Edgar  the  son  of  Malcolm  upon  the 
throne  of  his  ancestors.  Donald  was  imprisoned  and 
deprived  of  his  eyes. 

JEc/gar.— The  reign  of  this  prince  is  not  distinguish- 
ed by  any  memorable  event,  and  he  maintained  peace 
with  England  during  his  administration  often  years. 
The  amicable  relation  between  the  kingdoms  was 
strengthened  by  the  marriage  of  Matilda,  Edgar's 
sister,  with  Henry,  (Beauclerc)  king  of  England. 

Alexander  the  /»#/.— Alexander  succeeded  his  bro- 
ther -Edgar,*  and  married  Sibilla,  Henry's  natural 
daughter;  David,  the  youngest  son  of  Malcolm  Can- 
more,  was  put  in  possession  of  Cumberland  agreeably 
to  a  testamentary  deed  of  the  late  king. 

Alexander  was  called  into  the  northern  provinces 
to  quell  an  insurrection  excited  by  Angus,  the  grand- 
son of  Lulach,  who  claimed  the  crown.  Angus  made 
submission,  and  tranquillity  was  restored.  Alexander 
died  at  Stirling  and  left  no  legitimate  issue. 
A. P.  11H.  David— David,  the  youngest  son  of  Malcolm,  suc- 
ceeded his  brother.  His  reign  forms  an  epoch  in  the 
history  and  jurisprudence  of  Scotland.  By  attending 
the  English  court,  he  acquired  a  knowledge  of  the 
laws  ofthat  kingdom  and  experience  in  the  art  of  go- 
vernment He  married  the  widow  of  the  Earl  of 
Northampton. 

With  the  view  of  securing  the  crown  to  his  daugh- 
ter Matilda,  in  defect  of  his  own  issue  male,  the  king 
of  England  engaged  the  king  of  Scots,  the  English 
clergy  and  nobility,  with  Stephen  Earl  of  Montainge 
and  Bretagne,  to  guarantee  this  settlement  By  this 
engagement,  David  was  involved  in  protracted  nego- 
tiations, which  eventually  entailed  war  upon  both  king- 
doms. 

A.  D.  1130.  Angus,  Earl  of  Moray  attempted  again  to  overturn 
the  government.  In  suppressing  this  insurrection, 
David  was  assisted  by  Walter  L'Espee.  The  insurg- 
ents were  defeated  at  Strickathro'  in  Forfarshire. 

The  death  of  Henry  of  England  was  the  signal  for 
a  civil  war  in  that  kingdom.  Stephen  seised  the 
throne,  notwithstanding  his  solemn  engagement  to 
support  the  claim  of  Matilda.  The  king  of  Scots  in- 
vaded England.  The  hostile  monarch*  entered  into 
an  insincere  treaty;  but  the  war  was  rekindled  with 
animosity,  and  continued  to  rage  for  two  years. 

A.D113?.  The  battle  of  the  standard  was  fought  on  Cutton 
Moor  near  Northallerton.  The  English  formed  a  com- 
pact body,  with  the  standard  in  the  centre.  The  Scots 
were  ranged  in  three  divisions.  The  Scottish  infantry 
were  badly  armed;  their  swords  were  brittle,  and 
their  only  implement  of  defence  was  a  target  of  lea- 
ther. 


The  Bishop  of  Orkney  exhorted  the  English  to  bat  R#> 
tie;  he  promised  them  victory,  and  absolved  all  vhoW>j 
should  fall  in  the  cause  of  their  country.  The  vener- 
able Walter  L'Espee  ascended  the  carriage  to  which 
the  standard  was  mted,  and  harangued  the  multitude. 
The  shock  was  bloody,  and  continued  two  hows. 
Symptoms  of  general  disorder  began  to  appear;  when 
the  Prince  of  Scotland  attacked  and  dispersed  the 
troops  that  guarded  the  rear.  The  Gallowsymeo  rtU 
lied,  and  at  that  moment,  an  English  soldier  cutting 
off  the  head  of  one  of  the  slain,  raised 'it,  and  cried, 
"  The  head  of  the  king  of  Soots." 

Consternation  spread  through  the  8oottish  army, 
and  the  Scottish  nobles  compelled  the  king  to  retreat 
After  their  defeat,  the  Soots  turned  their  weeponi 
against  each  other.  The  king  interposed  his  authority, 
and  to  give  them  employment,  led  them  to  the  siege  of 
Werk,  when  a  treaty  of  peace  was  negotiated  between 
the  hostile  kings  by  the  papal  legate. 

David  ratified  the  peace  concluded  at  Durham.  TheA-DltJ 
Prince  of  Scotland  was  gratified  with  the  earldom  of  ! 
Northumberland,  on  condition  that  be  should  do  bo- 
mage  as  an  English  baron.  The  authority' of  Stephen 
was  at  this  time  established;  but  he  alienated  the  af- 
fections of  the  clergy,  and  reinvolved  the  nation  in  war. 
Matilda  being  seated  on  the  throne,  invited  her  uncle 
the  king  of  Scots  to  her  court;  but  the  English  de- 
posed her,  and  obliged  her  to  fly,  accompanied  by  her 
royal  kinsman. 

From  that  time  David  relinquished  all  concern  in  A.D  us 
the  affiurs  of  England,  and  turned  hia  attention  to  the 
government  of  his  own  kingdom*  An  Englishman 
named  Wiraund,  of  obscure  birth,  was  promoted  to 
the  see  of  Man.  Pretending  to  be  the  son  of  Angus 
earl  of  Moray,  he  collected  a  number  of  associates,  and 
made  piratical  incursions  in  the  Western  Islands.  He 
obtained  for  his  wife,  a  daughter  of  Somerled*  Thine 
of  Argyll,  invaded  Scotland,  pillaged  the  coautry,  end 
slew  the  inhabitants.  But  his  people  conspired  against 
him,  put  out  his  eves,  and  delivered  him  over  to  the  ad  J 
government,  by  which  he  was  imprisoned  for  life  is 
Roxburgh  castle. 

During  the  course  of  hia  administration,  David  es- 
tablished towns,  promoted  agriculture,  inanufsctorej, 
and  commerce,  and  instituted  the  municipal  lavs, 
known  by  the  name  of  Leges  Butgorum.  He  expired 
in  the  seventy-third  year  of  his  age. 

Malcolm  the  Fourth,  styled  the  Maiden,  succeeded  iP  W 
his  grandfather.  Upon  the  death  of  his  father,  Mal- 
colm had  been  sent  on  a  progress  through  Scotland, 
and  proclaimed  heir  to  the  crow  n.  He  was  only  twelve  I 
years  of  age  when  he  ascended  the  throne.  His  so 
cession  was  no  sooner  announced,  than  Somcrled 
Thane  of  Argyll  excited  an  insurrection*  The  events 
of  this  war  are  unknown,  but-  Somerled  at  length 
agreed  to  terms  of  accommodation,  and  kept  the  peace 
during  seven  years.  I 

Upon  the  death  of  Stephen,  Henry  the  Second  sac- 
eeeded  to  the  throne  of  England,  and  demanded  tat 
restitution  of  those  territories  which  the  king  of  Soon 
held  in  England.  The  kings  had  an  interview  at 
Chester.  Prudence  induced  Malcolm  to  rsliaqaiih 
what  he  could  not  defend.  The  king  of  Scots  did 
homage  in  the  same  form  that  his  grandfather  had 
done  to  Henry  the  First,  '*  reserving  all  his  dignitM** 
and  Henry  in  return  conferred  on  him  the  hanonr  of 
Huntingdon. 

Ambitious  of  receiving  the  order  of  knighthood 
from  Henry,  Malcolm  repaired  to  the  English  coart 
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'.   at  Carlisle.    Henry  refused  the  expected  favour,  and  fur  kindling  a  civil  war  in  Galloway/  Gilbert,  one  of    History. 

*  the  young  prince  passed  over  to  France,  where  he  fought  the  chief,  murdered  his  brother  that  he  might  rule  >mm*\~-' 

under  the  banners  of  Henry,  who  rewarded  him  with  without  a  competitor;  but  entreated  the  protection  of 

the  honour  of  which  he  was  ambitious.  Henry  of  England,  offering  to  pay  him  a  yearly 

50.     An  insurrection  in  Galloway  enabled  Malcolm  to  em-  tribute. 

ploy  his  factious  nobles,  and  to  conciliate  the  affec-  The  king  led  an  army  into  Galloway ;  but  instead 

tiona  of  his  people  by  the  display  of  his  valour.    He  of  executing  justice,  he  contented  himself  with  a  pe- 

invaded  that  province  twice  without  success ;  but  in  a  cuniary  satisfaction.     Gilbert  renewed   his  depreda- 

third  and  more  successful  effort,  he  overcame  his  ene-  tipns ;    and  William,  dreading  his  power,  offered  a 

roies  in  battle,  and  constrained  them  to  implore  peace,  treaty  which  was  refused.    William  married  lrman-»  a.  D.  118(1. 

H.     The  inhabitants  of  Moray  had  often  rebelled,  and,  garder,  daughter  of  Richard,  Viscount  of  Beaumont, 

in  consequence,  Malcolm  dispossessed  them,  scattered  and  received  as  her  dower  the  castle  of  Edinburgh, 

them  over  Scotland,  and  planted  new  colonies  in  their  the  feudal  service  of  forty  knights,  and  a  yearly  re* 

room.  venue  of  a  hundred  pounds. 

14.     Somerled  again  invaded  Scotland,  and  landed  at  Donald  Bane  infested  the  north;  and  pretending  a  A. D.  1187. 

Renfrew.   The  inhabitants  repulsed  his  army,  and  the  title  to  the  crown,  seised  Ross  and  Moray,  but  was 

chief  with  his  eldest  son  fell  in  battle;    Malcolm  died  slain  at"  Inverness.    The  bishop  of  Durham  was  de- 

st  Jedburgh*.  puted  by  Henry  to  levy  a  contribution  in  Scotland  for 

;$,     William*  the  Zioa.~->In  order  to-  obtain  the  county  the  Holy  War ;  and  the  restitution  of  the  castles  of 

of  Northumberland,  bequeathed  to  him  by  David.  Roxburgh  and  Berwick  was  offered  to  William  to  in* 

William  repaired  to  the  court  of  Henry,  hoping  that  duce  his  compliance.    The  Scottish  barons  and  clergy, 

s  personal  interview  would  bring  the  negotiation  to  a  assembled  in  Parliament,  considering  this  demand  as      < 

speedy  termination,  whence  he  passed  over  into  Prance,  an  insult,  refused  their  assents. 

served  under  the  English  banners,  and  was  amused  Henry  the  Second  died,  and  was  succeeded  by  his  A*  D.  1189. 

with  promises.  son  Richard,  (Coeur  de  Lion)  who  restored  Scotland 

g,     Indignant  at  Henry's  insincerity,  he  sent  amhasse>  to  its  independence.    For  this,  William  agreed  to  pay 

dors  to  France,  and  concluded  a  treaty  with  that  king-  10,000  merks  sterling.    After  this  transaction,  there 

dora  against  England.    This  is  the  first  authentic  evi-  was  no  national  war  between  the  kingdoms  for  more 

dence  of  the  intercourse  between  France  and  Scotland,  than  a  century. 

I*  William  having  failed  in  obtaining  what  he  had  no  David,  earl  of  Huntingdon,  the  king's  brother,  ac- 
good  reason  to  expect,  left  England.  The  prince  of  companied  Richard  to  the  Holy  land.  Upon  his  re- 
Wales  persuaded  William  to  join  him  in  a  confedcra-  turn,  he  was  nearly  shipwrecked  upon  the  east  coast  of 
cy  against  his  father,  and  promised  him  the  earldom  Scotland,  and  founded  a  monastery  at  Lindores  in  Fife, 
of  Northumberland ;  and  to  his  brother  David,  the  Harold,  earl  of  Orkney  and  Caithness,  having  rebeli- 
earldom  of  Cambridge.  WiHiam  invaded  England,  ed,  William  attacked  his  forces  and  defeated  them. 
but  failed  in  his  attempts  on  Werk  and  Carlisle*  The  Upon  the  departure  of  the  royal  army,  the  refractory 
English  crossed  the  Tweed,  and  wasted  the  southern  clans  again  rebelled  under  the  sons  of  Harold.  The 
counties  of  Scotland.  king  seised  Harold,  and  detained  one  of  his  sons  as 
The  Scots  were  more  unfortunate  in  a  second  inva-  hostage ;  who,  in  consequence  of  a  third  rebellion,  had 
sion.  Having  advanced  as  far  as  Alnwick,  William  .  his  eyes  put  out,  and  perished  in  prison.  A.D.  1197. 
imprudently  weakened  his  army ;  and  the  Yorkshire  Perceiving  his  declining  health,  William  aasembled  A.  D.  1*01. 
barons  hastened  to  the  aid  of  their  neighbours.  Ralph  the  barons,  and  they  swore  fealty  to  his  infant  son 
de  Gianville,  with  a  band  of  about  four  hundred  Alexander.  A  dispute  occurred  between  William, 
horsemen,  approached  the  Scottish  camp  unobserved,  and  John,  king  of  England,  concerning  a  fortress  oh 
William  mistook  them  for  a  party  of  his  own  strag-  the  borders;  but  the  barons  of  both  kingdoms  inter- 
glers  returning  loaded  with  spoil ;  but  the  display  of  fered,  and  terms  of  peace  were  adjusted.  John  pro- 
the  English  banners  soon  undeceived  him.  Perceiv-  mised  to  demolish  the  castle  of  Tweedmouth.  Wil- 
ing his  error,  he  charged  the  enemy,  but  was  dis-  Itam  agreed  to  pay  him  fifteen  thousand  merks ;  and 
mounted  in  the  first  shock,  and  was  conducted  to  of  this   sum,  ten  thousand  were  advanced  by  the 

ft  Newcastle;  being  afterwards  sent  to  Normandy  to  be  barons,  and  six  thousand  by  the  boroughs.    William  A.D.  121 1» 

exhibited  as  a  trophy  of  Henry's  fortune.    He  con-  died  at  Stirling,  and  was  interred  in  the  Abbey  of 

tinued  in  Captivity  only  a  few  months ;  but  purchased  Arbroath. 

his  liberty  with  the  independence  of  his  country,  and  Alexander  ike  Second,— -Alexander   succeeded   his 

became  Henry's  liegeman  for  Scotland,  and  for  all  bis  father,  and  was  crowned  at  Scone  in  the  seventeenth 

other  territories.  year  of  his  ace.    An  insurrection  in  Moray,  headed 

For  the  performance  of  this  treaty,  William  con-  by  Donald  Macwilliam,  was  quickly  suppressed.    A 

sented  to  deliver  up  the  castles  of  Roxburgh,  Berwiek,  civil  war  between  John  and  his  barons  distracted  the 

Jedburgh,  Edinburgh  and  Stirling  |   and  gave  his  English  nations.    The  malcontents  solicited  the  assis- 

brother  David,  and  many  of  his  chief  barons  as  hosts-  tance  of  Alexander,  and  promised  him  the  surrender 

rs.  gt*.    He  also,  during  the  succeeding  year,  with  the  of  Carlisle,  and  the  investiture  of  Northumberland, 

clergy  and  barons,  did  homage  to  Henry  at  York.  The  Scots  advanced  to  Norham  castle,  which  they 

A  dispute  between  the  English  and  Scottish  ecde-  besieged  without  success,  but  John  desolated  York- 

liasdcs  succeeded.     William  and  the  Pope  became  shire  and  Northumberland.    His  soldiers  penetrated 

parties  in  this  quarrel ;  and  though  his  holiness  laid  into  Scotland ;  burned  Dunbar,  Haddington,  die  nrio- 

the  kingdom  under  an  interdict,  the  Scottish  kingand  ry  of  Coldingham  and  Wick.    Alexander  wasted  the  A.D.  1*15* 

clergy  remained  inflexible.    At  this  crisis,  the  Pope  western  marches  with  fire  and  sword, 
died ;  and  his  successor,  Lucius  the  Third,  reversed        Lewis,  the  son  of  the  king  of  France,  landed  a 
the  sentence  of  excommunication.    The  captivity  of   body  of  troops  in  England  for  the  purpose  of  co*ope- 
William,  with  his  principal  musters,  -waaihe  signal    rating  with  &  discontented  English,  and  the  Scots 
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who  tad  engaged  to  support  them.  The  confederates 
had  pledged  themselves  not  to  make  a  separate  peace ; 
but  the  French  having  suffered  a  defeat  at  Lincoln, 
deserted  their  allies.  The  Soots  were  consequently 
compelled  to  retreat,  and  to  seek  reconciliation  with 
the  see  of  Rome.  The  papal  legate  Was  appointed 
ajrbiter  of  the  differences  between  the  Scots  and  Eng- 
lish ;  and  the  king  of  Soots  married  Joan,  Henry's 
sister. 

An  insurrection  in  Argyll  led  the  king  thither  with 
an  army.  The  rebels  purchased  forgiveness,  and  gave 
hostages.  Several  of  their  leaders,  despairing  of  par- 
don, fled  from  the  king's  resentment.  About  the 
same  time,  the  bishop  of  Caithness  was  murdered  and 
burnt  by  the  men  of  his  diocese,  for  exacting  his 
tithes.  Moray  also  again  became  the  scene  of  tumult. 
Qillesjue  burned  some  castles,  and  fired  Inverness. 
He  at  first  successfully  resisted  the  king ;  but  he  was 
afterwards  defeated  and  slain  by  Buchan,  the  justicia- 
ry of  Scotland. 

The  Galloway  men  burst  into  Scotland,  and  in 
leading  an  army  against  them,  the  king  had  nearly 
perished  in  a  morass.  The  insurgents  were  reduced, 
and  peace  was  restored*  Alexander's  queen  having 
died,  he  married  Mary,  the  daughter  of  a  baron  of  Pi- 
cardy.  She  bore  him  a  son,  who  was  named  Alexan- 
der. A  war  was  nearly  kindled  between  the  Scots 
and  English.  Alexander  marched  to  the  borders  with 
an  army  of  100,000  men. 

.  The  king  died  in  Kerrera,  in  the  fifty,  first  year  of 
his  age,  and  the  thirty-fifth  of  his  reign,  while  medi- 
tating an  expedition  against  the  Norwegian  power  in 
the  Western  isles  \  and  he  was  interred  in  the  abbey  of 
Melrose. 

a  Alexander  the  Third  was  only  eight  years  of  age 
when  he  succeeded  his  father:  Some  of  the  Scottish 
counsellors  objected  against  his  coronation  ;  but  Wil- 
liam Comyn,  earl  of  Menteith,  represented  the  danger 
of  a  delay,  as  the  king  of  England  had  solicited  a  man- 
date from  the  Pope,  declaring,  that  Alexander,  being 
his  liegeman,  ought  not  -to  be  anointed  or  crowned 
without  his  permission.  On  this  occasion,  a  highland 
bard,  dressed  in  a  scarlet  robe,  repeated  on  his  knees, 
in  the  Gaelic  language,  the  genealogy  of  Alexander 
from  Fergus  the  first  king  of  Scotland.  The  king  had 
been  betrothed,  when  an  infant,  to  the  princess  Mar- 
garet of  England.  Their  nuptials  were  now  celebrated 
at  York,  and  Alexander  did  homage  to  Henry  for  his 
English  possessions.  The  latter  insidiously  demanded 
homage  for  the  kingdom  of  Scotland ;  but  the  king 
replied,  "  that  he  had  been  invited  to  York  to  marry 
tne  princess  of  England,  not  to  treat  of  affairs  of  state, 
and  that  he  would  not  take  so  important  a  step  with- 
out the  concurrence  of  the  national  council." 

Alexander  and  his  queen  visited  London,  where 
Henry  renewed  to  his  son-in-law  the  grant  of  the  hon- 
our of  Huntingdon.  Another  change  of  the  regency 
took  place.  A  new  one,  comprehending  a  mixture  of 
the  contending  factions,  was  formed,  which  restored 
tranquillity.  The  king  and  queen  of  Scots  again  vi- 
sited London.  To  calm  the  apprehensions  of  their 
subjects,  Henry  made  oath  that  he  would  not,  contrary 
to  their  inclination,  detain  either  the  king,  the  queen, 
or  their  children,  should  they  have  issue  during  their 
stay.  The  young  queen  soon  after  bore  Alexander  a 
daughter,  who  was  named  Margaret. 

Haco,  king  of  Norway,  threatened  Scotland  with  an 
invasion ;  to  prevent  which,  the  king  of  England  in- 
terposed his  offices.    In  the  succeeding  year,  the  Nor- 
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wegians  landed  at  Largo  in  Cunningham.    The  Scoti  fl* 
attacked  them.     Their  fleet  was  dispersed  and  slut-  ~  < 
tered  by  a  storm,  and  Haco  having  returned  to  Orkney,  a.im 
died.    Magnus,  the  successor  of  Haco,  consented  to 
relinquish  the  Western  islands  with  all  bis  rights  snd 
claims,  in  consideration  of  four  thousand  merks,  and  t 
yearly  tribute  of  one  hundred.    The  Scandinavian  in- 
habitants were  allowed  to  leave  the  island,  with  their 
effects.    The  Orkney  and  Shetland  remained  to  Nor- 
way.   From  this  period,  Alexander  was  employed  for 
several  years  in  maintaining  the  independence  of  the 
Scottish  church  against  the  pretensions  of  the  Pope! 
and  in  restraining  the  encroachments  of  the  clergy. 

Events  followed  in  rapid  succession,  which  ultimate* 
ly  involved  the  nation  in  a  civil  war*  Within  one 
year,  Alexander  the  prince  of  Scotland,  and  his  sister 
Margaret,  who  had  been  married  to- Eric*  king  of  Nor- 
way, died.  The  prince  had  no  issue.  Margaret  left 
an  only  daughter,  Margaret,  commonly  called  the 
maiden  of  Norway. 

Alexander  assembled  a  parliament,  in  order  to  settle 
the  succession  to  the  crown.  The  nobles  solemnly 
bound  themselves  to  acknowledge  Margaret  of  Norway 
as  their  sovereign,  and  Alexander  married  Joleti, 
daughter  of  the  Count  de  Dreux.  Scarcely  had  the 
nuptial  festivities  ceased,  when  the  king  was  thrown  , 
from  his  horse  over  a  precipice,  and  instantly  killed, 
in  the  forty-fifth  year  of  his  age,  and  the  thirty-serenta  i 
of  his  reign.  | 

Margaret.— In  consequence  of  the  absence  and  in-  U 
fancy  of  the  maiden  of  Norway,  the  parliament  ap- 
pointed a  regency  of  anf;  the  bishop  of  St  Andrews, 
with  the  earls  of  Fife  and  Buchan,  were  elected  for 
the  administration  of  the  counties  north  of  the  Forth; 
while  the  bishop  of  Glasgow,  John  Cosnyn,  lord  of 
Badenoch,  and  James  the  steward  of  Scotland,  trot 
intrusted  with  the  government  of  the  districts  south  of 
thst  boundary.  The  earl  of  Fife  was  murdered;  hii A.D.I 
colleague,  the  earl  of  Buchan,  died ;  dissensions  in> 
mediately  arose  among  the  remaining  four,  bat  Erie, 
king  of  Norway,  interposed,  and  sent  plenipotentiaries 
to  treat  with  Edward  concerning  the  affairs  of  the  in- 
fant queen  and  her  kingdom. 

That  monarch  had  already  formed  the  project  of 
marrying  his  son  to  the  young  princess,  but  the  king 
of  Norway  hesitated  to  yield  up  his  only  child.  Men- 
while  Edward  busied  himself  to  obtain  possession  of  J.&1 
the  Scottish  fortresses,  and  while  the  guardians  of  the 
kingdom  were  preparing  to  receive  their  sovereign, 
the  prospect  of  an  alliance  between  the  two  nation 
was  overthrown.  The  young  queen  sailed  from  Nor* 
way,  landed  in  Orkney,  and  died. 

The  progeny  of  Alexander  was  now  extinct ;  the 
regency  was  superseded ;  and  the  tie  that  united  Eng- 
land and  Scotland  was  broken.  The  nation  had  looked 
to  the  descendants  of  Alexander.  The  families  who 
were  connected  with  royalty,  secretly  prepared  to 
assert  their  several  rights ;  the  nobles  formed  into 
factions  ;  and  the  nation  anticipated  a  civil  wan         .t&)l 

An  Interregnum.— -The  posterity  of  William  the 
Lion  having  become  extinct  by  the  death  of  the  prin- 
cess Margaret,  the  right  of  succession  reverted  toD*- 
vid,  earl  of  Huntingdon,  and  .to  the  posterity  of  his 
daughters,  Margaret,  Isabella,  and  Adaraa.  Margaret 
left  one  daughter,  married  to  John  Batiol,  by  whom 
she  had  a  son  of  the  same  name ;  Isabella,  the  second 
sister,  had  a  son,  Robert  Bruce  ;  Adatna  was  the  so- 
ther  of  John  Hastings. 

There  appeared  no  fewer  than  thirteen  competiton 
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y.  for  the  crown  ;  but,  of  these,  ten  renounced  their  pre- 
^tensions.  The  competition  was  therefore  limited  to 
Baliol,  Bruce,  and  Hastings.  Baliol  was  sprung  from 
the  eldest  branch  ;  Bruce  was  one  degree  nearer  the 
common  stock  ;  Hastings  alleged  that  the  kingdom  of 
Scotland,  like  many  other  inheritance*,  was  divisible, 
and  that  he  had  a  title  to  a  third.  Baliol  and  Bruce 
united  against  Hastings  in  maintaining  that  the  king- 
dom was  indivisible. 

On  the  news  of  the  queen's  death,  Bruce  appeared  at 
Perth  with  a  formidable  retinue.  Baliol  resided  in 
England  at  this  critical  period,  and'  Edward  was  cho- 
sen umpire.  One  hundred  and  four  commissioners 
were  named,  whom  he  commanded  to  examine  the 
cause  deliberately,  and  make  their  report ;  promising 
that,  by  the  ensuing  spring,  he  would  make  known  his 
determination. 

Edward's  conduct,  however,  became  suddenly  very 
suspicious*  He  required  that  all  the  fortresses  in  Scot- 
land should  be  delivered  into  his  hands ;  that  he  might 
present  the  kingdom  to  the  claimant  whose  right 
should  be  recognised.  This  exorbitant  demand  was 
granted.  The  earl  of  Angus  alone  refused  to  surren- 
der the  castles  in  his  custody,  without  a  formal  and 
particular  acquittal  from  parliament,  which  he  ob- 
tained. 
!M.  An  universal  homage  was  now  required;  an (L  re- 
solved to  regulate  the  succession  to  the  crown  of  Scot- 
land, and  ultimately  to  revive  his  own  claim  of  feudal 
sovereignty,  Edward  desired  the  nobility  and  clergy 
of  Scotland  to  meet  him  at  Nor  ham.  The  justiciary 
of  England  required  their  recognition  of  his  title  as 
lord  paramount.  The  assembly  stood  motionless  and 
silent.  At  length,  some  one  had  the  courage  to  reply, 
"No  answer  can  be  made  while  the  throne  is  vacant." 
•'By  holy  Edward,  whose  crown  it  is  that  I  wear/' 
cried  the  king,  "  I  will  vindicate  my  just  rights,  or 
perish  in  the  attempt." 

At  the  adjourned  conference,  Bruce  and  Baliol,  with 
the  other  expectants  of  royalty,  assented  to  the  claim 
of  Edward  as  lord  paramount  of  Scotland,  and  bound 
themselves  to  submit  to  his  award.     The  competition 
was  decided  at  Berwick,  and  Edward  decreed  that 
Baliol  should  have  seisin  of  the  kingdom  of  Scotland. 
jW.     Baliol  swore  fealty  to  Edward  in  November ;  in  ten 
fog  days  after,  was  crowned  at  Scone,  and  did  homage  for 
^the  kingdom  of  Scotland  at  Newcastle.     But  the  lord 
paramount  soon  threw  off  the  mask,  and  commanded 
that  all  appeals  should  be  mode  to  England.     He  even 
required  king  John  himself,  by  six  different  summonses 
on  trivial  occasions  to  appear  in  London,  but  the  Scot- 
89*.  tish  parliament  advised  him  to  dismiss  his  English  at- 
tendants, and  with  their  approbation,  he  concluded  a 
treaty  with  Philip  of  France ;  while,  to  strengthen  the 
alliance,  BaiioTs  sen  married  the  daughter  of  the  Count 
of  Anjou,  and  the  niece  of  Philip. 
»6.     in  consequence  of  this  treaty,  the  Scots   invaded 
Cumberland,  and  assaulted  Carlisle,  but  were  repulsed. 
Meanwhile  Edward  hastened  to  chastise  his  rebellious 
vassals.    An  army   of  40,000  foot,  and   300   horse, 
marched  to  the  borders  to  defend  the  provinces  that 
Edward  was  preparing  to  attack. 

The  Scots  had  the  precaution  to  throw  a  strong  gar- 
rison into  Berwick,  Edward  assaulted  it  by  sea  and 
land.  His  fleet  waa  burnt  or  disabled  ;  but  his  army 
took  and  sacked  the  town,  and  put  the  garrison  to  the 
sword.  Baliol  had,  by  the  advice  of  his  parliament, 
renounced  the  allegiance  and  fealty  which  he  had 
sworn  to  Edward.    This  renunciation  was  commune 
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cated  to  Edward  after  the  capture  of  Berwick.  He 
received  the  instrument  with  contempt  rather  than 
with  anger,  and  dispatched  Earl  Warenne  to*  recover 
the  castle  of  ft  unbar,  which  had  been  betrayed  to  the 
Scots.  On  the  third  day,  the  whole  forces  of  Scotland 
appeared  in  order  of  battle,  but  they  were  broken  and 
dispersed,  and  20,000  were  slain  or  captured. 
'  The  castles  of  Roxburgh,  Edinburgh,  and  Stirling, 
were  successively  surrendered  to  the  English.  The 
unfortunate  Baliol  implored  mercy.  Divested  of  his 
royal  ornaments,  and  bearing  a  white  rod  in  his  hand, 
he  performed  a  humiliating  feudal  penance,  acknow- 
ledged the  justice  of  the  English  invasion  and  con- 
quest, and  resigned  Scotland  to  his  liege  lord. 

After  the  abdication  of  Baliol,  Edward  proceeded  td 
Elgin,  and  returned  home,  carrying  with  him  the 
«',  fatal  stone"  which  was  conveyed  to  Westminster. 
The  great  seal  of  Baliol  was  broken,  and  he  was  com* 
mitted  to  ibe  Tower ;  but,  in  two  years  after,  he  was 
restored  to  liberty  and  retired  to  France,  where  he 
died. 

The  first  acts  of  Edward's  administration  were  mo* 
clerate  and  politic.  He  held  a  parliament  at  Berwick, 
and  received  the  formal  submission  of  the  clergy  and 
laity  of  Scotland,  few  of  those  who  had  held  offices 
under  Baliol  were  displaced;  and  he  suffered  the  nume- 
rous jurisdictions  throughout  Scotland  to  remain  with 
their  ancient  possessors.  To  conciliate  the  favour  of 
the  Scottish  ftishops,  he  granted  them  for  ever  the  pri- 
vilege of  bequeathing  their  effects  by  will.  The  go- 
vernment pf  the  southern  districts  and  castles  was 
committed  to  the  fidelity  and  vigilance  of  Englishmen. 
But1  the  internal  police  of  the  country  became  disor- 
ganized, contempt  of  government  prevailed,  while 
Edward,  engrossed  with  other  objects  of  ambition, 
neglected  that  which  the  exigency  of  affairs  required. 

At  thie  crisis  arose  Sir  William  Wallace.  He  had 
been  outlawed,  and  having  fled,  offered  himself  as  a 
leader  to  a  few  companions  whose  desperate  fortune,  or 
hatred  of  the  English  government,  had  reduced  them 
to  a  similar  necessity.  With  a  resolute  band,  he  in- 
fested the  English  quarters.  His  success  in  these  pre* 
datory  expeditions  attracted  multitudes  to  be  his  com- 
panions in  arms ;  of  this  number  was  Sir  William 
Douglas.  With  their  united  forces,  they  attempted  to 
surprise  the  English  justiciary  at  Scone.  The  viceroy 
tied  to  England,  and  was  followed  by  all  the  officers  of 
4tate.  Imboldened  hy  their  success,  the  Scots  assailed 
the  castles,  surprised  and  put  to  the  sword  the  English 
who  came  within  their  power.  Many  persons  of  rank 
openly  declared  for  their  cause.  Robert  Bruce  the 
younger,  after  some  hesitation,  joined  the  Scottish 
armv% 

Warenne  dispatched  a  chosen  body  of  troops  against 
the  enemy,  enfeebled  by  dissensions;  the  more  prudent 
sived  themselves  by  humble  submission  to  Edward. 
Sir  Andrew  Moray  of  Bothwell  was  the  only  baron 
who  adhered  to  Wallace,  and  they  retired  towards  the 
north.  The  English  meantime  advanced  towards  Stir- 
ling. Wallace  hastened  to  guard  the  passage  of  the 
Forth,  and  encamped  near  Cambuskenneth.  The 
English  general  ordered  his  troops  to  cross  the  Forth 
by  a  wooden  bridge,  but  scarcely  had  a  division  passed 
over,  when  Wallace  attacked  them,  routed  them,  and 
pushed  them  into  the  river.  The  English  burned  the 
bridge,  abandoned  their  baggage,  and  fled  to  Berwick. 
Thus  Scotland  was  once  more  free ;  and  the  castles 
which  the  English  had  retained  were  immediately  sur- 
rendered.   Wallace  then  marched  his  army  into  the 
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competitor  of  Baliol,  had  submitted  to  the  decision  of 
Edward.  His  son  had  served  under  the  English  baa* 
new,  and  in  Comyn  and  the  earl  of  Carrick,  the  fac- 
tions of  Baliol  and  Bruce  may  be  said  to  have  revived. 
Bruce  had  the  address  at  first  to  soothe  and  amuse  the 
king;  but,  escaping  from  England,  he  intercepted i 
messenger  who  was  the  bearer  of  letters  from  Corny* 
to  the  English  king,  advising  his  own  immediate  iff- 

Srisonment  or  death.  Bruce,  therefore,  repaired  to 
Dumfries,  and  obtaining  an  interview  with  Coots 
before  the  great  altar  in  the  church  of  the  Minorities, 
stabbed  him  and  fled. 

The  justiciaries  were  holding  their  court  when  ttnsibU 
event  happened.    They  surrendered  to  Bruce;  an) 
were  permitted  to  retire  out  of  Scotland  unmolested. 

Robert  Bruce  was  crowned  at  Scone  in  the  thirty*  ah :S 
second  year  of  his  age;  but  he  had  many  serious d*U? 
stacles  to  surmount  in  his  progress  to  sovereign  power;  Bw- 
yet  no  sooner  was  the  royal  standard  displayed,  thio^ff 


History,  north  of  England,  where  the  country  from  Carlisle  to  bled  at  St.  Andrews,  and  sentence  of  outlawry  vts  H>«j 
Newcastle  was  wasted  with  all  the  fury  of  revenge  and  pronounced  against  Wallace,  Fraser,  and  the  garrison  wn 
rapacity.  of  Stirling  castle.    That  fortress,  after  a  defence  of 

Wallace  was  now  invested  with  the  title  of  governor    three  months,  surrendered  at  discretion,  and  Wallace  a.  RJ 
of  Scotland,  in  name  of  king  John ;  and  from  that    was  given  up  to  the  mercy  of  Edward.    He  was  ar. 
period  the  spirit  of  jealousy  and  distrust  inflamed  the    raigned  at  Westminster  as  a  traitor,  and  executed.      a.D.ii 
Scottish  nobles.  Edward  now  proceeded  to  make  a  total  settlement  D*l  1 

During  these  transactions,  Edward  was  in  Flanders,    of  the  government  of  Scotland,  and  for  the  adminiitr*.  «H 
but  upon  his  return  to  England,  he  summoned  the    tion  of  justice  to  the  people.    Sheriffs  were  appointed wWJl 
Scottish  barons  to  a  parliament  at  York.    The  Scots    in  the  different  districts  of  the  kingdom,  ana  the  to. 
disobeyed,  and  the  incensed  monarch  advanced  to  the    cient   forms   were   preserved.      An    indemnity  was 
borders.    A  body  of  English,  commanded,  by  Aymer    granted  to  the  Scots  under  easy  conditions,  and  fines 
de  Valloins,  earl  of  Pembroke,  landed  in  the  north  of    were  imposed  upon  the  delinquents. 
Fife.    Wallace  attacked  and  routed  them  in  the  forest        Scotland  was  now  apparently  reduced  as  a  conquered 
of  Black  Ironside.    Edward  now  encamped  between    province  under^the  dominion  of  Edward.    Bruce,  the 
Edinburgh  and  Linlithgow,  while  the  Scots  assembled 
all  their  strength  in  the  interior  part  of  the  country. 
Robert  Bruce  and  John  Comyn  of  Badenoch  advanced 
to  Falkirk  at  the  moment  that  Edward  had  given  or* 
dera  to  his  army  to  make  a  retrograde  movement  to- 
wards the  borders,  in  consequence  of  a  mutiny  atnong 
the  Welsh. 

Edward  prepared  to  attack  them.  Wallace  ranged 
his  infantry  at  the  side  of  a  small  eminence  in  the 
neighbourhood  of  Falkirk.  The  English  were  divided 
into  three  lines ;  Edward  commanded  the  reserve ;  hia 
chief  dependence  was  upon  his  cavalry,  which  attacked 
the  Scottish  infantry  on  both  flanks  at  once.  The 
shock  was  gallantly  withstood,  but  a  total  route  ensued. 
Wallace  succeeded  in  securing  his  retreat  with  a  faith- 
ful band,  and  burnt  the  town  and  castle  of  Stirling. 
Bruce,  who  had  not  been  in  the  engagement,  upon 
bearing  of  the  defeat  of  his  countrymen,  burned  the 
castle  of  Ayr,  to  prevent  tne  pursuit  of  Edward,  and 

then  retired.    After  reducing  Bruce's  castle  of  Loch-    multitudes  hastened  to  fight  for  their  country 
maben  in  Annandale,  the  conqueror  retired  by  the        When  Edward  was  informed  of  the  revolution  in 
western  borders.    Wallace  was  superseded  as  regent    Scotland,  he  appointed  the  earl  of  Pembroke  to  be  bis 
by  the  bishop  of  St.  Andrews,  Robert  Bruce,  and  John    deputy  in  that  kingdom ;  and  vowed  that  he  would 
Comyn,  who  were  chosen  regents  in  the  name  of    take  vengeance  on  Robert  Bruce.     A  messenger  vis 
A.D.  1299.  Baliol.     They  applied  to  the  Pope  and  the  king  of    dispatched  to  the  Pope,  complaining  of  the  slaughter 
France  for  aid     The  Pope  wrote  to  Edward,  com-    of  Comyn  and  the  violation  of  the  sanctuary,  on  which 
manding  him  to  abstain  from  any  further  attempts  up- 
on Scotland,  and  asserted  his  claim  as  liege  lord. 
A.  D.  isoo.      Edward  and  his  parliament  were  inflexible,  and  the 
pontiff  judged  it  prudent  to  abate  his  claims,-  but  by 
the  mediation  of  France  a  short  truce  was  concluded 
between  the  English  and  the  Scots;  and  a  second 
truce  for  one  year  was  subsequently  agreed  upon. 
After  the  expiration  of  it,  Edward  sent  an  army  into 
Scotland,  but  Comyn  and  Simon  Fraser  attacked  and 
A.D.  1302.  defeated  them  successively.     The  Pope  and  the  king 
of  France  proved  Haithless  allies  to  the  Scots,  and  Ed- 
ward, disengaged  from  foreign   war,  bent  his  whole 
AD.  1303.  force  to  subdue  Scotland.    Unable  to  oppose  the  ene- 
my, the  Scots  declined  meeting  them,  and   Edward 
marched  to  the  northern  extremity  of  the  kingdom, 
ravaging  the  open  country,  reducing  the  castles,  and 
receiving  the  submission  of  the  nobles. 

Stirling  castle  was  the  only  fortress  that  remained  in 
possession  of  the  Scots.  Comyn  assembled  an  army, 
and  encamped  on  the  south  bank  of  the  Forth,  to  make 
a  final  stand  for  the  national  liberty.  Edward,  having 
discovered  a  ford,  crossed  the  river  at  the  bead  of  his 
cavalry,  and  the  Scots  fled  in  every  direction.  Bruce 
surrendered  himself  to  the  English  warden.  Comyn 
and  his  followers-submitted  to  the  conqueror.  Wallace 
and  Sir  Simon  Fraser  were  excluded  from  the  capita- 
lation. 

By  the  command  of  Edward,  a  parliament  as?en> 


he  issued  an  order  to  excommunicate  Bruce  and  ha 
adherents. 

The  first  enterprise  of  the  Scots  against  the  English 
was  unsuccessful.  Robert  retired  with  the  remains  of 
his  party  into  Atholl ;  thence  to  Breadalbane,  where 
he  was  attacked  by  the  lord  of  Lorn,  who  had  married 
Comyn's  aunt  The  royalists  were  overpowered,  bat 
effected  their  retreat.  The  king  and  Douglas  passed 
over  Loch- Lomond,  and  the  former,  to  elude  the  search 
of  his  enemies,  crossed  over  to  the  island  of  Rachlin  in 
Ireland. 

The  queen  and  daughter  of  Bruce  were  delivered  to 
their  enemies;  Nigil,  his  brother,  was  condemned  and 
executed ;  the  earl  of  Athol  and  Sir  Chratopber  Sea- 
ton  experienced  a  similar  fate ;  Sir  Simon  Fraser  vis 
beheaded  at  London,  and  his  head  placed  on  the  point 
of  a  lance,  near  the  head  of  Wallace.  Many  other 
Scotchmen  of  inferior  rank  were  punished  capital^ 
and  the  Cardinal  Legate  solemnly  excommunicated 
Bruce  and  his  adherents  at  Carlisle.  | 

At  the  approach  of  spring,  Bruce  secretly  crossed^ 
over  into  the  Isle  of  Anv»n,  while  Douglas  passed  into 
Douglasdale;  and  gaining  possession  of  Douglas  castfe 
put  the  English  garrison  to  the  sword. 

The  earl  of  Pembroke  advanced  into  the  west  « 
Scotland'to  encounter  Bruce,  but  the  latter  was  »*■ 
torious.  Meanwhile  Edward,  who  had  wintered  «t 
Carlisle,  made  preparations  for  quelling  the  insurrtC' 
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tion  ixi  Scotland ;  but  he  died  as  soon  as  he  came  in 
sight  of  the  country,  ordering  that  his  corpse  should 
accompany  the  army  into  Scotland,  and  remain  un- 
buried  until  it  should  be  subdued.  Edward  the  Second, 
who  succeeded  his  father,  marched  into  Scotland ;  and 
having  advanced  as  far  as  the  frontiers  of  Ayrshire, 
returned  to  England.  Pembroke  was  superseded  in 
his  command  as  guardian  of  Scotland,  and  the  earl  of 
Richmond  was  appointed  in  his  room.  Bruce  now 
made  an  unsuccessful  attempt  upon  Galloway.  He 
was  more  fortunate  in  the  north  of  Scotland,  which  he 
overran  without  opposition. 

The  ensuing  year,  he  defeated  another  army  com- 
manded by  Buchanan  and  Mowbray,  near  Inverury  in 
Aberdeenshire.  Though  then  labouring  under  a  se- 
vere disease,  he  led  on  his  troops,  and  routed  the 
enemy.  The  castle  of  Aberdeen  was  stormed,  the 
garrison  were  put  to  the  sword,  and  the  fortifications 
razed.  His  brother  Edward  invaded  Galloway,  and 
subdued  the  country ;  and  the  Lord  of  Lorn  was  chas- 
tised for  his  treatment  of  Robert  after  the  battle  of 
Methven.  In  the  mean  time,  by  the  mediation  of 
Philip,  king  of  France,  a  truce  was  concluded,  in 
which  neither  party  was  very  sincere.  An  ill-con- 
certed expedition  was  made  by  the  English  monarch. 
He  penetrated  to  Renfrew,  but  the  Scots  avoided  the 
encounter,  and  he  retired  to  Berwick* 

Robert  now  resolved  to  transfer  the  war  to  England, 
and  ravaged  the  county  of  Durham.  After  his  return, 
he  besieged  and  took  the  town  of  Perth,  which  was 
plundered  and  burnt.  The  Scots  again  invaded  Eng- 
land, and  desolated  the  county  of  Durham.  The  cas- 
tles of  Roxburgh  and  Edinburgh  were  taken  by  sur- 
prise. Many  other  fortresses  in  the  southern  counties 
were  won  by  the  Scots.  'vVith  bis  success,  the  num- 
ber of  Bruce's  partisans  increased,  and  he  invaded 
Cumberland,  ana  plundered  the  Isle  of  Man* 

Stirling  castle  was  besieged  by  Edward  Bruce,  the 
king's  brother.  Edward  made,  vigorous  preparations 
for  relieving  it,  he  ordered  a  fleet  to  be  assembled  for 
invading  Scotland,  and  the  whole  force  of  England 
was  ordered  to  meet  the  king  at  Berwick.  Bruce  ap- 
pointed a  general  rendezvous  of  his  forces  at  the  Tor- 
wood,  between  Falkirk  and  Stirling.  Their  number 
was  about  30,000,  besides  an  undisciplined  multitude 
of  about  1 5,000.  The  Scots  posted  themselves  at  Ban- 
nockburn,  about  two  miles  from  Stirling ;  and  after  a 
warm  action,  the  English  fled  with  precipitation ;  and 
Edward,  pursued  by  Douglas  with  sixty  horsemen, 
rode  to  Linlithgow,  nor  was  he  allowed  a  moment's 
respite  until  be  reached  Dunbar,  sixty  miles  from  the 
field  of  battle.  He  was  there  received  by  the  earl  of 
March,  who  conveyed  him  by  sea  into  England.  Stir- 
ling castle  immediately  surrendered;  and  Mowbray, 
the  governor,  entered  into  the  service. of  Robert 
Robert  now  conceived  the  opportunity  favourable  for 
settling  the  succession  to  the  crown. 

For  this  purpose,  a  parliament  assembled  at  Ayr, 
and  unanimously  resolved  that  the  king's  legitimate 
male  issue  should  succeed  to  the  crown  agreeably  to 
the  laws  of  succession ;  that,  in  the  event  of  that  issue 
becoming  extinct,  the  succession  should  devolve  on 
his  brother  Edward,  and  descend  to  his  legitimate  male 
issue ;  and  failing  these,  to  the  king's  daughter  Mar* 
jory.  . 

The  Irish  of  Ulster,  dissatisfied  with  the  English 
government,  implored  the  aid  of  theking  of  the  Scots,  and 
offered  to  acknowledge  his  brother  as  their  sovereign.  But 


the  arms  of  Edward  Bruce,  were  attended  with  little    Hc*»rr. 

success  in  Ireland,  and  the  icing  of  Scots  resolved  to  >""V^—' 

conduct  in  person  a  reinforcement  to  his  aid ;  but  their 

expedition  was  fruitless,  and  Robert  returned  home  at 

the  expence  of  the  lives  of  many  of  his  subjects.    The 

earl  of  Arundel  invaded  the  forest  of  Jedburgh,  but 

was  defeated  by  Douglas.    An  English  fleet  in  the 

Frith  of  Forth,  disembarked  a  body  of  troops.     The 

earl  of  Fife,  with  five  hundred  men,  aided*  by  Sinclair, 

Bishop  of  Dunkeld,  charged  the  enemy,  and  pursued 

them  to  their  ships.  A.D.  1 31 7. 

Berwick  was  soon  after  taken  after  a  short  siege,  and 
the  Scots  made  successive  incursions  into  England. 
With  the  view  of  intimidating  them*  the  Pope  ordered 
his  legates  in  England  to  excommunicate  Bruce  and 
his  adherents,  but  the  latter  treated  the  pontiff's  man- 
date with  contumacy. 

Edward  Bruce  was  slain  near  Dundalk,  and  it  be*  A.D.  13181 
came  necessary  to  make  new  regulations  with  respect 
to  the  royal  succession.  For  this  purpose,  a  parliament 
assembled  at  Scone,  and  promised  to  assist  tne  king  in 
the  defence  of  the  rights  and  liberties  of  Scotland, 
against  all  persons,  however  eminent  in  power,  autho- 
rity, and  dignity.  In  the  event  of  Bruce's  death  with* 
out  male  issue,  they  enacted,  that  the  right  of  success 
sioa  should  descend  to  RoberrSte  wart,  the  king's  grand- 
son, by  his  daughter  Marjory. 

Edward  of  England,  having  secured  domestic  peace, 
determined  to  regain  Berwick.  As  the  Soots  could 
not  with  any  probability  of  success  attack  the  English 
camp,  they  determined  to  make  a  diversion  in  England* 
Randolph  and  Douglas  entered  it  by  the  west  marches; 
wasted  Yorkshire,  and  defeated  the  archbishop  of 
York.  The  news  of  this  defeat  induced  the  English 
to  discontinue  the  siege  of  Berwick.  Randolph  and 
Douglas  returned  home,  and  commissioners  were  ap- 
pointed by  both  nations,  who  concluded  a  treaty  for 
two  years. 

A  conspiracy,  of  which  little  is  known,  was  disco-  A.D.  1320. 
vered  about  this  time,  and.  the  English  monarch,  having 
crushed  his  rebellious  subjects,  prepared  to  invade 
Scotland.   The  Scots  meanwhile  penetrated  into  Lan- 
cashire, and  returned  home  loaded  with  booty. 

Upon  the  approach  of  the  English,  Robert  ordered  A.D.  1322. 
all  effects  of  vslue  to  be  removed  from  Merse  and  Lo- 
thian, and  retired  with  his  army  to  Culross.  The 
English  advanced  as  far  as  Edinburgh  without  seeing 
an  enemy ;  and,  in  their  retreat,  they  plundered  the 
abbeys  of  Holyrood  and  Melrose,  burnt  the  abbey  of 
Dryburgh,  and  slew  many  monks.  The  Scots  in  their 
turn  invaded  the  enemy's  country,  and  nearly  sur> 
prised  Edward  at  the  abbey  of  Biland ;  but  a  treaty  of 
peace  for  thirteen  years  suspended  the  calamities  of  war.  A.D.  1393. 

Edward  the  Second  was  deposed  by  the  EngKsfe  A.D.  13?G. 
parliament    His  son,  Edward  the  Third,  succeeded  Deposition 
him,  and  ratified  the  truce  which  his  father  had  made.  <£  £<£?a"! 
Hostilities  recommenced  before  the  extirpation  of  the  ^En^ndl 
treaty,  and  Randolph  and  Douglas  invaded  England         - 
with  an  army  of  20,000  cavalry.    Edward,  at  the  head 
of  50,000  men,  advanced  to  meet  the  enemy.    After 
harassing  his  srmy  for.  some  time  in  a  fruitless  Chase, 
he  crossed  the  Tyne,  but  was  compelled  to  return 
southwards,  as  the  country  could  yield  no  subsistence 
to  his  troops.  After  being  nearly  surprised  in  his  camp 
by  the  Scots,  the  English  government  was  induced 
to  think  seriously  of  peace.   As  the  tiasisof  a  treaty,  it  A.D.  1337. 
was  proposed  that  the  Princess  Joan  of  England  should 
marry  David,  the  young  prince  <rf  Scotland.     The 
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History,  plenipotentiaries  met  at  Newcastle,  and  drew  ud  ar- 
^— "T  J  tides,  which  were  ratified  by  a  parliament  at  North- 
A.D.  1388.  ampton.  In  this  treaty,  Edward  renounced  all  claims 
of  superiority  over  Scotland,  acknowledged  Bruce  as 
the  king  of  Scots,  and  promised  to  employ  his  good 
offices  at  the  papal  court  for  obtaining  a  revocation  of 
the  spiritual  censures,  and  Robert  agreed  to  pay  30,000 
merks  to  the  king  of  England.  He  had  at  length 
emancipated  his  country,  and  secured  its  independence, 
when  he  died  in  the  fifty-fifth  year  of  his  age,  and  was 
A.D.  1329.  buried  at  Dunfermline.    He  left  one  son,  David  the 

Second,  and  two  daughters. 
A.D.  13*9.      David  the  Second  was  five  years  old  when  be  euc- 
David  the    ceeded  to  the  throne ;  and  Randolph  assumed  the  au- 
Second,       thority  of  regent. 

K"*°f  Edward  of  England  had  taken  Edward  Baliol,  the 

AD.  1331.  8on  of  the  exiled  king,  under  his  protection  ;  and,  sup- 

'  ported  by  the  Lords  Wake  and  Beaumont,  with  others 

who  had  been  disinherited  by  Robert  Bruce,  he  rev 

solved  to  invade  Scotland  and  vindicate  their  rights. 

In  consequence  of  these  preparations,  Randolph  as* 

aembled  an  army,  and  advanced  to  the  frontier  of  East 

A.D  1332.  Lothian;  but  learning  that  the  enemy  had  prepared 

to  invade  Scotland  by  sea,  he  returned  northwards  to 

Srovide  for  the  defence  of  the  interior  of  the  king- 
om,  where  he  died.  Donald,  earl  of  Mar,  was  elect* 
ed  his  successor,  destitute  of  political  abilities,  and  in- 
experienced in  war.  A  naval  armament  under  Ba- 
liol appeared  in  the  Frith  of  Forth,  and  disembarked 
in  the  neighbourhood  of  Kinghom.  They  routed  the 
earl  of  Fife,  and  advanced  to  Dunfermline,  whence 
they  proceeded  to  Forteviot,  on  the  south  banks  of  the 
Erne. 

The  regent  Mar  encamped  on  the  opposite  bank, 
while  another  army,  commanded  by  the  earl  of  March, 
had  advanced  through  the  district*  of  Lothian  and  Stir* 
ling  toAuchterarder.  Baliol  took  the  resolution  of  cross- 
ing the  river  in  the  night,  and  attacking  them  by  sur- 
prise, the  Scots  were  routed  and  slaughtered,  and  the 
neat  day  Perth  was  delivered  up  to  Baliol.  He  was  af- 
terwards crowned  at  Scone,  met  Edward  at  Roxburgh, 
and  acknowledged  himself  his  liegeman,  as  his  father 
had  done.  Edward,  in  return,  engaged  to  support  the 
rights  and  titles  of  Baliol  to  the  Scottish  crown.  Many 
of  Che  nobles  submitted  to  the  conqueror. 

The  Earl  of  March,  and  Archibald  Douglas,  with 
Simon  Fraaer,  assembled  a  body  of  horse,  and  surprised 
him  at  Annan.  His  followers  were  overpowered,  and 
he  himself  escaped,  and  took  refuge  in  England. 
-  As  he  had  ceded  Berwick  to  the  English,  Edward 
resolved  to  besiege  it  without  delay.  He  was  assisted 
by  Baliol,  who  vigorously  prosecuted  the  siege.  The 
Scots  made  an  obstinate  defence,  and  burned  a  great 
part  of  the  English  fleet  The  regent  immediately  pro- 
posed to  give  battle  to.  the  enemy.  Edward  opposed 
them  in  person,  and  repulsed  them  with  great  slaugh- 
ter, and  so  complete  was  the  discomfiture,  that  few  of 
the  Scots  escaped.  On  the  side  of  the  Engliah^carce- 
ly  twenty  were  killed ;  andtbetown  and  castle  of  Ber- 
wick immediately  surrendered.  It  was  now  believed 
that  the  Scottish  war  was  ended.  The  castles  of  Dum- 
barton, Lochleven,  Urquhart,  and  Kildrummy,  were 
commanded  by  the  faithful  friends  of  Davids  That 
prince  and  his  consort  were  conveyed  to  France,  until 
a  more  favourable  season  should  arrive  to  assert  his 
ef  Scotland  claims.  Balio),_with  the  concurrence  of  the  Scottish 
by  Baliol     parliament,  surrendered,  by  a-  solemn  instrument,  a 

A.D°is&k  ^reat  P*1*  °^  ****  Scot*'8*1  dominions,  to  be  annexed  for 
A.D.  is*    eye|>  to  ^c  cxown  Q£  England,  did  homage,  and  swore 
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fealty  for  the  kingdom  of  Scotland  and  the  islet  ad-  M 
jacent.  <~y* 

Many  of  the  nobles,  disgusted  by  Bali oPs  submit.      | 
eions,  retired  to  their  castles,  or  abjured  their  allegiance,      i 
Baliol  concluded  a  treaty  with  the  Lord  of  the  We*, 
who  consented  to  be  his  liegeman,  and  who  received  in 
return  the  islands  of  Mull,  Sky,  and  lala,  with  the  lands 
of  Kintyre  and  Knapdsle. 

Sir  Andrew  Moray,  having  been  liberated  from  Eng. 
•  land,  was  acknowledged  as  regent,  and  was  indefati- 
gable in  harassing  the  partisans  of  Baliol.  Edward,  re* 
solved  to  overrun  the  country,  led  an  army  into  the 
north,  wasted  Moray,  and  penetrated  to  InverneajAM 
but  he  had  scarcely  departed,  when  the  regent  travers. 
ed  the  kingdom,  surprising  and  discomfiting  bis  ene- 
mies. Edward,  busied  in  preparing  for  war  with  France, 
relaxed  his  military  operations  against  the  Scots;  and 
Sir  Andrew  Moray  having  died,  was  succeeded  in  that 
office  by  Robert,  the  Steward  of  Scotland.  The  nit 
regent  dispatched  the  knight  of  Liddesdare  into  France,  1DJ 
to  implore  the  aid  of  the  French  king,  and  to  acquaint 
king  David  with  the  state  of  affairs.  Meantime  the 
regent  prepared  to  besiege  Perth,  which  had  been  the 
head  quarters  of  the  English  for  many  years.  Lidde* 
dale,  who  had  returned  from  France  with  some  ships 
contributed  to  the  reduction  of  the  town,  which  was 
surrendered  by  capitulation.  Stirling  castle,  after  i 
feeble  resistance,  was  likewise  surrendered  to  the  re- 
gent Having  thus  expelled  the  enemy  from  evert 
post  to  the  north  of  the  Frith  of  Forth,  he  made  a  pro» 
gress  through  Scotland,  to  administer  justice,  redress 
grievances,  and  establish  good  order. 

Edinburgh  castle  was  taken  by  surprise,  as  wasRox- 
burgh  castle.  King  David  returned  to  Scotland,  and 
during  these  transactions  the  English  monarch  wai 
prosecuting  an  unsuccessful  war  in  France.  A  treaty 
of  peace  was  concluded  between  England  and  France,  aJU 
in  which  the  Scots  were  included  by  their  French  allj. 
But  the  Scots  renewed  their  incursions  into,  England. 
Edward  complained  that  the  French  monarch  had  se* 
cretly  encouraged  the  faithless  Scots,  and  ordered  bos* 
tilities  to  be  recommenced; 

To  embarrass  the  operations  of  Edward,  David  re- 
solved to  invade  England  at  the  solicitation  of  the 
French  monarch.  He  entered  England  with  a  body  of 
two  thousand  men,  and  a  multitude  of  light  armed  in* 
fantry,  and  penetrated  into  Durham,  wasting  the  coun- 
try, and  plundering  the  ecclesiastics.  The  English 
issued  a  proclamation  of  array  to  the  northern  parts  of 
England. 

Nevils' Cross,  neav  Durham,  was  the  scene  of  con-  ^i 
flict.     Having  routed  the  right  wing-  of  the  Scots,  the»f 
English  attacked  the  centre,  commanded  by  the  king  0* 
in  person,  and  he  was  made  prisoner  with  upward*  of 
fifty  barons.   The  left  wing,  commanded  by  the  Stew- 
ard and  the  Ear)  of  March,  retired;  though  not  wiuV^i 
out  loss.     The  captive  monarch  was  conducted  to  Lon- 
don, and  confined  in  the  Tower-;  and  the  English  en- 
tered Scotland,  took  Roxburgh  castle,  and,  beingjotned 
by  Baliol  with  a  body  of  GaHowaymen,  wasted  the 
southern  counties. 

A  truee  was  concluded  between  England  and  Franeu&l 
in  which  the  Scots  were  included ;  and,  in  the  end- 
ing yearr  negotiations  were  opened  for  the  release  of 
the  captive  monarch.  .„ 

This  treaty  was  at  last  concluded  at  Newcastle  His*-11' 
ransom  was  fixed  at  ninety  thousand  merks  sterling,  to 
be  paid  at  the  rate  of  ten  thousand  annually.   The 
king,  the  clergy,  the  nobles,  the  merchants,  and  tor- 
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gesses,  became  bound*  for  payment  of  the  ransom,  and 
observance  of  the  truce.  But  various  causes  concur- 
red  to  frustrate  the  execution  of  the  treaty  for  David's 
release.  The  French  monarch,  dreading  a  new  inva- 
sion by  the  English,  dispatched  an  emissary  to  Scot- 
land with  a  chosen  body  of  troops,  and  a  considerable 
sum  of  money,  to  be  distributed  among  the  Scottish 
nobility,  en  condition  of  their  renewing  the  war.  The 
nobles  accepted  the  French  offers,  and  resolved  to  in- 
vade England. 

The  Scottish  borderers  took  the  field,  entered  Eng- 
land, and  pillaged  Norham.  Stewart,  Earl  of  Angus, 
having  collected  a  small  fleet,  approached  Berwick  in 
the  night,  and  scaled  the  walls;  while  the  Earl  of 
March,  with  the  French  troops,  seconded  the  attack. 
The  town  surrendered,  the  inhabitants  retiring  to  the 
castle,  which  the  Scots  were  unable  to  reduce  till  the 
town  was  invested  by  an  array  under  Edward,  when 
tbey  capitulated  and  retired. 

Despairing  of  regaining  his  authority  m'  Scotland, 
Baliol  made  an  absolute  surrender  of  his  kingdom  and 
crown  to  Edward  of  England.  Bat  this  did  not  in* 
crease  the  authority  of  Edward  in  Scotland,  and,  re- 
solving to  extort  the  reluctant  obedience  of  the  barons, 
he  led  hts  forces  into  Lothian.  But  the  army  was  in- 
volved in  difficulties,  and  had  no  alternative  but  tore- 
trettj  or  to  be  wasted  by  famine  andthe  sword:  Edward 
desolated  the  country,  and  laid  in  ashes  every  town, 
village,  and  hamlet  that  he  passed  in  his  retreat. 

After  this  retreat;  the  Scots  expelled  hts  partisans 
from  the  west  marches.  Nithsdale,  Annandate,  and  Gal- 
loway, successively  surrendered  their  fortresses,  and' 
yielded  obedience  to  the  regent ;  whHe  the  Ehglish, 
intent  upon  the  subjugation  of  France,  re-opened  a  ne- 
gotiation for  the  release  of  the  king  of  Scots.  A  treaty1 
was  concluded  at  Berwick,  in  consequence  of  which 
David  was  released  after  a  captivity  of  eleven  years. 
The  ransom  agreed  upon  was  one  hundred  thousand 
merks  sterling,  to  be  paid  by  yearly  instalments  often 
thousand;  But  he  visited  England  a  few  months  after 
His  release;  and  during  the  remainder  of  his  reign 
made  many  visits  to  London. 

The  Scots  negotiated  alternately  with  the  French 
and  the  English ;  with  the  former,  to  obtain  a  subsidy 
to  enable  them  the  more  easily  to  discharge  the  king's 
ransom,  though  at  the  expence  of  a  war  with  England ; 
with  the  latter,  to  procure  if  possible  an  abatement  nf 
the  ransom,  or  to  procrastinate  the  payment 
I  The  king,  in  a  parliament  held  at  Scone,  proposed* 
that,  in  the  event  of  his  dying  without  issue,  one  of  the 
khw  of  the  king  ot  England  should  be  chosen  to  suc- 
ked him.  They  unanimously  rejected'  the  proposal. 
The  nobles  entered  into  associations  fbr  maintaining 
the  legal  succession ;  and  took  up  arms  against  the  per- 
*£  suspected  of  favouring  the  king's  polhical  views. 
Jwid  had  recourse'  to  arms;  but  a  general  amnesty 
*M  granted. 
0.     Dawrf  the  Srtroitrf  died'  in  the  castle  of  Edinburgh*,  to 

V8d  J*"  of  hii  rc'^n'  and  the  47th  of  -his  age. 
»d  f  Qhecrown  now  passed  to  Robert,  the  High  Steward 
af  of  Scotland.    He  was  experienced'  in  the  art  of  go- 
e  ^tjroent,  as  well  as  in  the  duties  of  a  subject. 

.  W|ltiam,  earl  of  Douglas,  at  first  opposed  the  acces- 
«onof  the  steward,  and  claimed  the  crown  for  himself, 
*  uniting  in  his  own  person  the  pretensions  of  Corny n 
■*»  the  title  of  Baliol  5  but  this  claim  be  was  compel- 
led to  withdraw  by  the  unanimous  opposition  of  the 
'  *****  Robert  the  Second  was  crowned  at  Scone,  and 
®*  «ct  was  passed,  declaring-  John,  ear*  ofc  Cm-rick,  .the: 
^gs  eldest  son,  the  heir-apparent  to  the  throne;, 


while,  in  order  to  secure  the  friendship  of  France,  the    Hiitory. 
treaty  with  that  country  was  renewed,  the  French  mo-   Wy«/ 
narch  engaging  to  support  the  Scots  against  the  influ-  A.D.  1373. 
ence  and  arms  of  England.     It  was  also  enacted,  that,  • 
failing  the  heir-apparent  and  his  issue,  the  following 
noblemen  and  their  heirs  should  succeed  to  the  throne: 
first,  The  earl  of  Fife  and  Monteith ;  second,  Alexan- 
der, lord  of  Badenoch  ;  third,  The  Earl  of  Stratherne ; 
and  fourth,  Walter;  earl  of  Atholl. 

The  national-tranquillity  was  interrupted  by  the  ac- 
cession of  Richard  the  Second  to  the  English  throne. 
An  affray  at  Roxburgh  was  the  ostensible  cause  for 
commencing  hostilities,  followed  by  a  naval  engage- 
ment between  a  small  fleet  of  Scottish,  French,  and' 
Spanish  vessels,  and  some  English  merchantmen,  which 
were  captured  off  Scarborough: 

While  the  Ehglish  and  Scottish  governments  were  *  A.D.  1378. 
prosecuting  measures  for  pacification,  Alexander  Ram- 
say .assaulted  and  took  the  castle  of  Berwick  by  sur- 
prise.   The  earl  of  Northumberland  soon  invested  the 
town;    and,   except  Ramsay,  none   of  the  garrison^ 
escaped  from  slaughter.     The  English  army  marched' 
into  the  south  of  Scotland  and  ravaged  the  country. 
A  detachment  of  six-hundred  lanceraen  and  archers 
fell  into  an  ambuscade  of  the  Scots  commanded  by 
Archibald  Douglas. 

In  two  years  after,  anotherinroad  into  England  was  A.D.  1380.. 
made  b/  the  Scots  under  Douglas,  who  surrounded  the 
town  of  Penrith  by  night,  and  burned  it ;  but  they 
carried  home-with  them  the  plague,  which  then  deso- 
lated England,  and  expiated  the  miseries  they  had* 
inflicted.    The   duke  of  Lancaster  advanced  to-  the 
frontiers  of  Scotland  with  a  numerous  army,  with  se- 
cret instructions  to  conclude  a  peace  on  the  best  terms 
he  could  obtain.   A  truce  was  concluded  for  two  years. 
Notwithstanding,  that  tranquillity  was  thus  apparently 
established;  the  Scots  sent  an  embassy  to  France,  and 
obtained  promises  of  support  and  subsidy,  as  a  com- 
pensation for  being  ready  to  make  war  upon  England 
when  the  affairs  of  their  allies  rendered  it  necessary. 

The  truce  with  England  was  permitted  to  expire, 
and  a  short  truce  was  entered  into  between  -the  En- 
glish and  the  French,  in  which  -the  Stiots  were  hot  in-  • 
eluded.  The  duke  of.  Lancaster,  conceiving  this  a> 
sufficient  reason  for-  commencing  hostilities,  entered 
Scotland  apd  advanced  to  Edinburgh ;  which  he  spared?  « 
in  gratitude  for  the  hospitality  he-  had  there  experi- 
enced.. f  ' 

The  Scottish  nobles  now-  tookv  up  arms,  and  plun-  A.D.  1384. 
dered  the  northern  counties  of  England  with  impuni- 
ty.   Conformably  to  the  late  treaty,  the  French  mo. 
narch  dispatched  de  Vienne,  admiral  of  France,  with 
the-stipukted  supply  into  Scotland,  with  the  view  of 
carrying  the  war  into  England,  and  delivering  France* 
from  invasion.     He  arrived  at  Leith,  but  was  greatly- 
shocked  at  the  poverty  of  the  Scots.    The  equipments 
for  war  were- scantily  supplied ;  even  the  necessaries  of 
life  could* hardly  be  procured.    The  French  wished  to-^o.  1395, 
return  home;  and,  in  order  to  afford  them  employ- 
ment, a  numerous  force -was  prepared  to  invade  Eng- 
land.   Thirty  thousand  men  took  the  field  under  the 
command  of  the  carls  of  Fife  and  Douglas;  and  their 
French  allies  entered  the  English  territories,  and  ra- 
vaged the  country  as  far  as  Newcastle ;  but  learning 
that  Lancaster  was   approaching,  retired  with  their 
prey  into   Scotland.     Richard  the  Second  advanced 
with  a  large  army  against  the  Scots.      DryburgV 
Newbottle,  and  Edinburgh,  were  successively  given 
to  the  flame*    Stirling,  Perth,  and  Dundee,  were  de-i 
stroyed  •  ^x  the  English  vanguard  advanced,  to  Aber»~ 
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HUwrf.    cjeen.    In  return,  the  Scots  entered  England  by  the 
*«■»  i  *m*  Western  Marches,  ravaged  Cumberland,  and  besieged 
Carlisle ;  and  the  English,  beginning  to  feel  the  pres- 
sure of  scarcity,  were  reduced  to  retrace  their  steps, 
and  were  allowed  to  retire  unmolested. 
A.D.  1389.      An  assembly  of  the  Scottish  nobles  met  at  Aber- 
deen, and  agreed  on  an  expedition  into  England,  un- 
der the  command  of  the  king's  second  son  Robert, 
earl  of  Fife,  and  the  earl  of  Douglas.    The  Northum- 
brian chiefs  prepared  to  make  reprisals,  and  a  spy  suc- 
ceeded in  gaining  admission  into  the  chapel  where  the 
Scottish  nobles  were  deliberating  upon  their  intended 
operations ;  but  in  retiring,  was  suspected  and  appre- 
hended.   Douglas  on  this  penetrated  into  Durham, 
and  pillaged  the  country  to  the  gates  of  York.    The 
earl  of  Northumberland  despatched  his  two  sons,  Hen* 
ry,  surnamed  Hotspur,  and  Ralph,  in.  quest  of  the 
Scots.    They  had  retreated  northward  as  far  as  Otter- 
burn,  when  they  were  overtaken  by  Percy,  Attended 
by  six  hundred  lancers  and  eight  thousand  infantry, 
armed  with  long-bows ;  and  after  an  obstinate  contest, 
the  English  were  routed.    The  defeat  was  complete: 
the  elder  Percy  was  taken  prisoner,  and  the  English 
were  almost  all  slain  or  taken.    Douglas  lived  but  to 
hear  of  his  countrymen's  success. 

The  convention  of  estates  appointed  the  earl  of  Fife,, 
the  king's  second  son,  to  the  office  of  Regent.    By 
consenting  to  this  act,  Robert  virtually  abdicated  his 
throne.    A  truce  for  a  short  time  was  negotiated  be* 
tween  England  and  France,  in  which  Scotland  was. 
inducted. 

Robert  died  at  his  castle  of  Dandonald,  in  the  se- 
venty-fifth year  of  his  age,  and  the  nineteenth  of  his 
reign. 

.  Robert  *Ac  7*i><i-~John,  the  eldest  son  of  the  late 
Kote"?he  raon*rcb»  assumed  the  government,  but  his  name  being 
Third.        deemed  inauspicious,  it  waschanged  to  Robert*  After  hi* 
A.D.  1390.  coronation  at  Scone,  he  intrusted  the  government  to  hie 
brother,  the  earl  of  Fife ;  who,  for  the  first  eight  yean 
of  his  reign,  succeeded  in  maintaining  peace  with  Eng% 
land  and  France.    But  to  maintain  domestic  tranquil- 
lity was  a  move  arduous  task.    Duncan  Stewart,  the 
A.D.  1392.  king's  nephew,  made  a  descent  upon  Stratbtnore,  and 
plundered  the  country.    They  were  attacked  by  the. 
sheriff  of  Angus,  assisted  by  Sir  David  Lindsay,  who 
were  defeated,  with  the  loss  of  sixty  men. 
A.D.  1398.     Richard  of  England  was  dethroned  by  the  earl  of 
Lancaster,    who    successfully    usurped  the    English 
throne.    The  Scottish  borderers  availed  themselves  of 
the  opportunity  offered  by  these  domestic  troubles,  to 
make  an  inroad  into  England ;  setiire  to  the  castle  of 
Wark,  and  wasted  the  adjacent  country.    A  repeti- 
tion of  similar  insults  compelled  the  English  monarch 
A.D.  1400.  to  deliberate  on  retaliation;  and  Henry  the  Fourth  re- 
solved to  send  an  army  into  Scotland,  being  the  last 
invasion  conducted  by  an  English  monarch  in  person. 
The  earl  of  March,  enraged  by  an  insult  received  from 
the  Scottish  government,  swore  fealty  to  Henry ;  and 
upon  his  arriving  at  the  borders,  Henry  despatched 
an  order  to  the  Scottish  king,  the  prelates,  and  the 
nobles,  to  meet  him  at  Edinburgh,  and  pay  him  ho- 
mage as  lord  paramount.    In  answer  to  this  mandate, 
the  Scots  composed  a  ballad ;  and  the  invaders  advan- 
ced to  Edinburgh,  and  Assailed  ;he  castle  without  suc- 
cess.   Albany  collected  a  numerous  force,  with  which 
he  boasted  he  should  drive  the  invader  from  the  king- 
dom ;  bnt  ibis  was  followed  by  no  active  operations. 
The  moderation  and  clemency  of  Henry  during  this 
invasion,  merit  eujogium.    The  towns  that  submitted 
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were  saved  from  plunder ;  and  no  instance  of  violas  fi_ 
cruelty  was  committed.  A  threatened  insurrection  is  *~ 
England  induced  the  invaders  to  retire. 

An  unhappy  difference  occurred  between  the  dukes 
of  Albany  and  Rothsay.  Albany,  by  his  intrigue*, 
had  alienated  the  affections  of  the  king  from  his  son ; 
the  queen,  however,  had  the  prudence  to  interpose'; 
and,  to  counteract  the  ambition  of  Albany,  she  propoied 
that  the  prince  should  marry.  Alarmed  at  this  me* 
sure,  the  regent  involved  the  king  and  the  prince  ini 
quarrel  with  the  earl  of  March.  His  castle  at  Dunbtr 
was  reduced  by  Douglas.  Being  joined  by  Percy,  he 
made  an  irruption  into  Scotland,  but  was  chased  bj 
Douglas  into  England. 

A  variety  of  petty  incursions  were  made  into  Eng. 
land  with  various  success.    Engaged  in  crushing  ia.dl 
rebellion  in  Wales,  Henry  left  the  protection  of  the 
northern  counties  to  the  wardens.     Of  these  irrup- 
tions, that  which  led  to  the  battle  of  Homeldon  wu  ^ 
the  most  remarkable.    The  earl  of  Douglas,  muted  Haij 
by  Murdoc,  Albany's  son,  entered  England  with  aa 
army  of  ten  thousand  men,  and  carried  devastation  to 
the  walls  of  Newcastle.    The  earl  of  Northumberland, 
his  son  Hotspur,  and  the  earl  of  March,  collected  their 
vassals,  and  overtook  the  Scots  at  Homeldon  hill.  The 
English  bow  decided  the  fate  of  the  day.    Doueb 
was  taken  prisoner,  after  being  severely  wounded. 
Murdoc  was  also  made  prisoner,  but  liberated  soon 
after. 

The  remainder  of  this  reign  is  marked  by  few 
important  events.  During  the  rebellion  in  by* 
land,  raised  hy  Hotspur,  the.  regent  Albany  csi- 
leeted  a  numerous  army,  with  the  intention  of  malfflf 
an  irruption  into  Northumberland.  Upon  the  neviof 
Hotspur's  defeat  and  death,  be  abandoned  the  desifn 
and  dismissed  his  troops. 

It  is  probable  that  a  disclosure  of  Albany's  conduct 
induced  the  secluded  monarch  to  provide  for  the  ufttj 
of  his  only  son,  James  earl  of  Carrick.    By  the  *> 
vice  of  Wardlaw,  bishop  of  St  Andrews,  the  prince  c 
was  put  on  board  a  vessel  to  be  conveyed  to  France.  J; 
He  had  proceeded  on  his  voyage  aa  tar  as  Flsmbo-  F: 
rough  Head,  when  be  was  captured  by  an  Engmh  J. 
ship,  and  conveyed  to  London,    He  was  tben  edfm 
eleven  years  of  age.    His  father  sunk  under  his  nut* 
fortunes  in  the  seventeenth  year  of  his  reign.  a 

Alter  the  king's  death,  a  parliament  assembled  at 
Perth ;  the  title  of  the  captive  prince  to  the  sovereign* 
ty  was  recognised,  and  Albany's  authority  as  regent 
was  confirmed.  The  first  acts  of  his  government  wen 
a  renewal  of  the  treaty  with  France,  and  an  insincere 
negotiation  for  the  release  of  the  prince. 

About  this  time  the  flames  were  first  kindled  in  H 
Scotland  fur  burning  heretics.  James  fiesby,  so  Eng-*!" 
lish  priest  of  the  school  of  Wickliffe,  was  condemned 
at  Perth  by  a  clerical  council,  who  delivered  htm  owr 
to  the  secular  power.  Edward  waa  now  more  intent 
upon  extending  his  influence  on  the  continent,  thsn 
subjugating  the  Soots,  Donald,  lord  of  the  Isles,  re- 
ceived a  signal  defeat  at  Harlaw ;  being  compelled  to 
make  submissions  and  deliver  hostages  for  Jus  fstsft 
observance  of  peace.  ^ 

A  papal  bull  which  had  been  drawn  up  agon* 
England  by  Urban  the  Fifth,  waa  now  promulgated; 
threatening  with  infamy  and  spiritual  punishment,  all 
persons  who  durst  invade  Scotland. 

A  series  of  border  hostilities  marked  the  wesknea 
of  the  government,  and  the  turbulent  character  of  tl* 
pepjple.    Negotiations  ware  again  opened  for  it*  ** 
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lease  of  prince  James,  without  effect;  and  Albany, 

'  having  governed  the  kingdom  for  thirteen  years,  or, 
including  bis  direction  in  the  councils  of  his  father 
and  brother,  thirty-four  years,  died  at  the  age  of 
eighty.  He  was  succeeded  in  the  regency  by  his  son 
Murdoc;  and  daring  his  government  of  four  years, 
Scotland  was  nearly  in  estate  of  pure  anarchy. 

The  death  of  Henry  in  France,  and  the  appoint* 
ment  of  the  doke  of  Bedford  as  protector  of  England, 
presented  at  length  an  expectation  to  the  Scots  that 
their  captive  prince  would  be  set  at  liberty.  With  the 
concurrence  of  the  councils  of  both  kingdoms,  a  treaty 
was  agreed  upon.  Forty  thousand  pounds  in  lieu  of 
maintenance  and  education,  were  promised  by  the 
Scots  in  annual  instalments  of  two  thousand ;  and  the 
boroughs  of  Edinburgh,  Perth,  Dundee,  and  Aber- 
deen, granted  a  security  for  the  payment  of  the  prince's 
ransom. 
James  espoused  the  duke  of  Somerset's  daughter, 

!  and  received  as  her  portion  a  remission  of  ten  thousand 
pounds  of  his  ransom.  After  a  captivity  of  nineteen 
years,  be  arrived  in  Scotland,  and  was  received  with 
universal  acclamations. 

,  James  the  <FYrj&— James  had  attained  his  thirtieth 
year  when  he  returned  to  govern  his  native  kingdom. 
In  order  to  reform  the  police  of  his  kingdom,  it  was 
necessary  to  maintain  peace  with  England.  A  truce 
for  seven  years  was  concluded,  which  afforded  leisure 
and  opportunity  for  promoting  that  object  Murdoc 
and  two  of  his  sons  were  apprehended,  condemned, 
and  executed.  James*  the  regent's  youngest  son,  es- 
caped to  Argyllshire,  was  pronounced  an  outlaw,  and 
fled  to  Ireland ;  whence  he  never  returned. 

The  frequent  assembling  of  parliaments  during  this 
reign,  evinces  the  king's  confidence  in  his  people,  and 
their  reverence  for  his  authority.  Many  salutary  laws 
were  enacted,  which  he  enforced  with  a  resolute  autho- 
rity. The  acts  of  this  parliament  form  the  first  of  a 
regular  series  of  Scottish  laws,  and  display  a  consider- 
able degree  of  political  prudence.  The  Highland  chiefs 

I,  had  rendered  themselves  obnoxious  to  the  government, 
and  an  example  of  severity  was  necessary.    For  this 

7  purpose  a  parliament  assembled  at  Inverness,  which 

'  the  Highland  chiefs  were  summoned  to  attend.  Many 
of  them  were  instantly  seized  and  cast  into  prison ;  and 
a  few  of  them  were  executed.  The  lord  of  the  Isles 
and  his  brother  suffered  a  temporary  confinement. 

&  Notwithstanding  the  amicable  relation  maintained 
with  England,  it  was  deemed  expedient  to  renew  the 
ancient  league  with  France.  The  depressed  condition 
of  the  latter  kingdom,  suggested  the  propriety  of  a 
marriage  alliance  between  the  dauphin  and  the  prin- 
cess royal  of  Scotland.  In  lieu  of  dowry,  six  thousand 
men  were  required  and  promised,  to  aid  the  French 
against  the  English.  A  scene  of  rebellion  was  again 
exhibited  in  the  Highlands.  The  lord  of  the  Isles, 
who  had  regained  his  liberty,  raised  the  standard  of 
rebellion,  and  burned  Inverness ;  but  was  subdued,  and 
confined  in  TanUllon  castle.  Donald  Balloch,  a  rela- 
tion of  the  chief,  ravaged  Lochaber,  and  defeated  the 
Earls  of  Mar  and  Caithness  ;  but  fled  to  Ireland. 

a  The  marriage  of  the  dauphin  to  the  princess  of  Scot- 
land was  an  unhappy  connexion  for  the  bride.  She 
was  conducted  to  her  betrothed  husband  at  the  age  of 
twelve,  lived  nine  years  in  splendid  misery,  and  fell  a 
ucrifice  to  unfounded  jealousy. 

An  infraction  of  the  truce  with  Scotland  by  some  of 
the  English  borderers  provoked  James  to  retaliate. 
Having  summoned  the  whole  force  of  his  kingdom  to 


meet  him  in  arms,  he  invested  Roxburgh  eastle,  which  History. 
he  failed  to  reduce.  It  was  impossible  to  procure  pro-  -r*~—f 
visions,  and  a  retreat  was  therefore  the  only  alterna- 
tive. James  had  incensed  the  nobles  by  his  vigorous 
administration.  The  commonalty  were  also  displeased, 
because  of  the  taxes  imposed,  which  they  were  disposed 
to  view  in  the  light  of  extortion. 

Sir  Robert  Graham,  uncle  of  the  Earl  of  Stratherne, 
had  suffered  imprisonment  from  some  unknown  cause. 
Being  of  a  resentful  disposition,  he  persuaded  a  num- 
ber of  the  nobles  and  gentry  to  support  him  in  repre-< 
senting  their  grievances  to  the  king.  But  his  violence 
led  him  to  excess.  He  rose  from  his  seat  in  parlia- 
ment, advanced  to  the  throne,  and  laid  his  hand  upon 
the  king.  He  was  immediately  ordered  into  confine- 
ment ;  and  was  sentenced  to  suffer  banishment,  and 
confiscation  of  his  property.  He  then  sent  a  defiance 
in  writing  to  the  king,  renouncing  his  allegiance,  and 
denouncing  vengeance.  A  royal  proclamation  was 
issued,  offering  a  large  reward  for  his  apprehension, 
while  he  was  organizing  a  conspiracy  against  the  king's 
life.  Walter,  Earl  of  Atholl,  the  king's  uncle,  and  Sir 
Robert  Stewart  his  nephew,  were  the  principal  ac- 
complices. Graham  offered  to  support  Sir  Robert's 
pretensions  to  the  crown,  in  the  event  of  the  king's  as- 
sassination. 

The  murder  was  committed  at  Perth,  where  the  Murder  of 
court  had  been  celebrating  the  festival  of  Christmas.  Jamea  I. 
James  died  in  the  44th  year  of  his  nge9  and  the  ISth  and  *fSe** 
of  his  reign.    But  in  a  few  weeks  the  leaders  of  the  !!?<S^T 
conspiracy  were  seised,  tried,  and  executed,    James  a.D.  1437. 
left  one  son  and  five  daughters. 

James  the  Second,  a  child  of  six  years  of  age,  suc- 
ceeded his  father,  and  was  crowned  at  Scone.  A  very 
judicious. parliamentary  enactment  was  promulgated, 
revoking  all  alienations  of  lands  or  other  property  be- 
longing to  the  crown  since  the  death  of  the  late  king, 
except  what  had  been  sanctioned  by  the  estates ;  and 
interdicting  all  future  alienations,  unless  sanctioned  by 
the  parliament. 

The  state  of  the  kingdom  required  that  the  hostili- 
ties commenced  before  the  late  king's  death  should'  be 
discontinued.  A  truce  for  nine  years  was  concluded 
with  England.  An  unhsppy  rivalship  between  Crich- 
ton  and  Livingstone  weakened  the  authority  of  the  go- 
vernment. The  nobles  relapsed  into  their  former 
feuds. 

The  house  of  Douglas  had  been  aggrandised  by  an 
accession  of  possessions  and  titles  of  honour.  The 
chancellor,  apprehensive  of  danger  from  Douglas's  ex- 
orbitant power,  adopted  an  impolitic  expedient  to  de- 
stroy him.  He  invited  the  earl  and  his  brother  into 
the  castle  of  Edinburgh,  where,  after  the  semblance  of 
a  trial,  they  were  beheaded.  James,  lord  of  Abercorn, 
succeeded  to  the  estates  and  titles  of  Douglas,  and  A,D#  li4°* 
transmitted  them  to  his  son,  who  married  Margaret, 
the  Fair  Maid  of  Galloway,  and  the  sioter  of  the  late 
murdered  Earl  of  Douglas.  Thus  the  house  of  Dou- 
glas was  raised  to  its  former  influence  and  splendour. 
The  king's  ministers  were  the  first  to  feel  the  resent- 
ment of  a  nobleman,  whose  power  became  formidable 
even  to  the  throne. 

Having  attained  his  fourteenth  year,  James  was  per- 
suaded to  assume  the  government  in  person.  Douglas 
insinuated  himself  into  hia  favour  and  confidence,  and 
procured  the  dUmissal  of  the  late  administration. 
Crichton  and  Livingstone  were  soon  after  denounced  '  * 
as  rebels,  *.nd  their  estates  confiscated.  In  revenge,  , 
the  chanoejViQr,  who  had  shut  himself  up  in  the  castle 
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History.    0f  Edinburgh,  wasted  the  estates  of  Douglas.  A  royal 
S**7Y^"^  army,  under  the  king,  invested  Edinburgh  castle,  and 
Douglas  was  created  lieutenant-general  of  the  king- 
dom. 

The  earl  of  Huntingdon  and  Lord  Percy  entered 
Scotland  with  15,000  men.  They  were  met  and  de- 
feated by  a  force  under  Douglas.  The  earl  of  Salis- 
bury, lord-lieutenant  of  the  north  of  England,  raised 
an  army  to  revenge  his  countrymen ;  but  the  Scots 
attacked  him,  routed  his  army,  and  ravaged  the  north 
of  England. 

An  embassy  under  Crichton  proceeded  to  France, 
to  renew  the  ancient  league,  and  to  select  a  bride  for 
James,  now  in  his  sixteenth  year.  They  accordingly 
entered  upon  a  matrimonial  engagement  with  Mary, 
daughter  of  the  duke  of  Guelderland.  The  bride  land- 
ed atLeith,  and  the  nuptials  were  celebrated  with  much 
pomp. 

A  truce  was  concluded  with  England,  which  might 

be  violated  by  either  party,  upon  giving  a  notice  of 

180  -days.    James  assembled  a  parliament  at  Edin- 

A.D  H50.  burgh,  and  enacted  a  variety  of  statutes  which  evince 

his  wisdom  and  beneficence.    Douglas  withdrew  from 

court,  and  passed  to  Rome  to  witness  the  celebration 

of  the  jubilee.     Upon  his  return  home,  he  persevered 

'  in  his  treasonable  conduct,  attempted  to  assassinate  the 

Chancellor,  and  formed  a  league  with  the  Lord  of  the 

Isles. 

Several  incidents  of  a  less  important  character  served 
to  exhibit  Che  cruelty  of  Douglas,  and  exasperate  the 
king,  who,  with  the  advice  of  his  council,  determined 
Upon  private  revenge.  The  earl  was  invited  to  visit 
the  court  at  Stirling.  After  supper,  the  king,  taking 
him  into  a  private  chamber,  mildly  desired  him'  to 
dissolve  his  illegal  combinations.  But  the  earl  proud- 
ly refused,  and  upbraided  the  king  as  the  cause  of  the 

_      confederacy.     James,  with  fury,  exclaimed,  •«  If  you 

by  James,  will  not  break  this  league,  1  shall  I"  and  instantly 
A.D.  1452.  slabbed  him  with  his  dagger.  An  attendant  struck 
the  earl  with  a  battle  axe,  and  he  fell  mortally  wound- 
ed. Crawford,  one  of  Douglas's  confederates,  on  hear- 
ing of  his  fate,  rose  in  arms.  He  was  met  near  Brechin 
by  Huntly,  and  defeated  with  great  slaughter.  The 
Tour  brothers  of  Douglas  threatened  the  king  with 
vengeance,  but  James's  forbearance  and  authority  in- 
duced them  to  return  to  their  duty. 

In  the  subsequent  part  of.  this  reign,  the  most  pro- 
minent transaction  is  the  final  ruin  of  the  house  of 
Douglas.     Earl  James  had  entered  into  a  treasonable 
engagement  with  Richard  duke  of  York,  who  directed 
the  councils  of  England.     The  king  of  Scots  was  the 
friend  of  Henry,  and  therefore  displeased  with  the 
oisurpation  of  York,  who  necessarily  availed  himself 
of  the  alliance  with  Douglas  to  retaliate  upon  James, 
and  prevent  his  interference  in  the  affairs  of  England. 
A.D.  H54.      upon  discovering  the  designs  of  Douglas,  James 
summoned  him  to  appear  at  court.     The  earl  not  only 
disobeyed,  but  caused  placards  to  be  stuck  charging 
the  king  with  the  murder  of  the  two  late  chiefs  of  the 
house  of  Douglas.     An  army  was  immediately  sent  to 
ravage  the  lands  of  the  contumacious  earl,  and  to  be- 
siege his  castle  of  Abercorn.     Douglas  retired  to  the 
bonier,  and  applied  for  aid  to  the  English  ally,  who 
sent  him  a  pecuniary  remittance,  on  which  he  resolved 
to  rai*e  all  his  vassals  and  adherents  to  give  battle  to 
the  king,  or  expel  him  from  the  kingdom.     In  this 
extremity,  the  king  passed  over  to  St.  Andrews,  issued 
a  proclamation  summoning  the  array  of  the  north,  and 
offering  an  amnesty  to  all  who  should  join  his  army. 


Aaausina* 
tion  of 
Douglas 


A  considerable  force  speedily  assembled,  tnd  the  1 
king  marched  to  Stirling,  where,  being  joined  by  the  <* 
troops  from  the  northern  shires,  his  army  amounted 
to  40,000.    The  royal  army  then  Advanced  to  give  the 
rebels  battle,  and  in  one  night  the  whole  force*  of  the 
Earl  deserted  him,  on  .which  he  fled  to  Annandale,^ 
and  afterwards  to  England.    On  this,  the  castleiein, 
Abercorn,  Douglas,   Strathaven,  and  Crieff  in  Gtllo.  fa 
way  were  razed,  and  the  family  estates  confiscated. 

A  truce  for  nine  years  was  concluded  with  England; 
but  the  civil  dissensions  in  that  kingdom  rendered  the 
continuance  of  peace  very  precarious.    From  some  ur- 
certain  cause,  James  advanced  with  an  army  to  Rox- 
burgh castle,  which  had  remained  in  the  hands  of  the 
English  since  the  battle  of  Durham.    In  this  siege, 
while  the  king  was  observing  the  effects  of  his  rmk  I* 
camion,  one  of  them  burst,  and  he  died  almost  initio.  -« 
taneously,  in  the  twenty-ninth  year  of  his  age,  and  the  *■ 
twenty-fourth  of  his  reign.    He.  left  three  sons  and]* 
two  daughters.  :j 

James  the  Third,  at  eight  years  of  age  succeeded  iw  m 
father,  and  was  crowned  at  Scone. 

Henry  the  Sixth  of  England  having  been  defeated 
by  Edward  the  Fourth,  fled  to  Scotland,  and  engaged 
the  sympathy  of  the  queen   regent     Berwick  vu 
conceded  to  the  Scots,  who,  in  return,  tent  an  annj  j 
into  England,   but  they  were  compelled  to  mike  a 
disastrous  retreat.    George,  .earl  of  Angus,  vai  eo* 
gaged  to  assist  the  unfortunate  Henry  by  the  promise 
of  a  ducal  dignity,  with  an  estate  in  England.  To  • 
balance  the  influence  of  Henry  in  Scotland,  his  suc- 
cessful rival,  Edward  the  Fourth,  entered  into  aoe-^ 
gotiation  with  the  Lord  of  the  Isles,  who  became  the 
liege  subject  of  Edward  for  a  pension,  and  by  the  pro- 
mise of  ample  territories  when  his  country  should  be 
subdued.    James  had  entered  his  fourteenth  year  who  & 
his  venerable  preceptor  Kennedy  died. 

Lord  Boyd  was  appointed  guardian  of  the  king  and 
his  family,  and  was  created  constable  of  Scodand.      ^ 

An  embassy  was  sent  to  Denmark,  to  adjust  a  pro- 
tracted dispute  relative  to  the  arrears  due  for  the  wes- 
tern islands.  At  the  suggestion  of  the  king  of  France. 
a  marriage  was  concluded  between  the  king  of  Setts 
and  the  princess  of  Denmark.  In  lieu  of  dowry,  fctf 
father  consented  to  cancel  the  arrears,  and  to  make  a 
permanent  cession  to  the  crown  of.  Scotland  of  the 
Orkney  and  Shetland  islands.  Margaret  of  Denmiri  J 
arrived  at  Leith,  and  was  married  and  crowned,  though 
only  in  her  thirteenth  year.  James's  character,  upon 
his  assuming  the  chief  authority,  began  to  be  delineat- 
ed, in  his  attachment  to  favourites,  his  love  of  retire- 
ment and  the  arts,  and  his  consequent  inattention 
and  aversion  to  public  business.  The  parliament  w* 
put  upon  the  dependent  footing  of  a  mere  court  d 
justice,  existing  by  the  royal  pleasure,  and  assimilated 
in  terms  of  contempt  with  the  inferior  courts. 

In  the  fall  of  the  houses  of  Douglas  and  Boyd,  the 
aristocracy  received  a  severe  blow.  James  aimed  w 
rule  with  absolute  authority ;  but  his  genius  was  ic* 
dequate  to  the  attempt,  and  he  fell  a  sacrifice  to  the 
resentment  of  the  incensed  nobility.  A  very  impo* 
ant  treaty  was  entered  into  by  the  English  and  Sot- 
tish monarchs.  The  king  of  England  offered  ta.ifi 
daughter  Cecilia,  only  four  years  of  age,  in  roarriatf 
to  the  prince  of  Scotland,  a  child  of  two  years;  *» 
with  her  a  portion  of  twenty  thousand  merki>  to  te 
paid  in  ten  years  by  annual  instalments. 

Having  thus  secured  the  friendship  of  EngW^ 
James  enjoyed  full  leisure  to  improve  the  dooftt* 
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policy  of  his  own  kingdom,  by  reducing  more  com* 

'  pletely  the  Western  Islands.  .  The  Lord  of  the  Isles 
was  sammoned  to  appear  at  court ;  but' disobeying  the 
royal  mandate,  sentence  of  forfeiture  was  pronounced 
against  him,  which  induced  the  refractory  chief  to  ap- 
pear in  parliament  and  supplicate  the  royal  clemency, 
in  consequence  of  his  engaging  to.  maintain  the  laws 
of  the  kingdom,  he  was  confirmed  in  his  jurisdiction 
and  title  as  Lord  of  .the  Isles,  but  was  deprived  of  the 

1  earldom  of  Ross,'  and  of  Knapdale  and  Kintyre. 

Events  of  an  inauspicious  aspect  concurred  to  hasten 
the  tragical  termination  of  James's  reign.  His  bro- 
thers, Albany  and  Mar,  were  princes  of  a  character 
dissimilar  to  the  king's.  They  associated  with  the 
nobility,  and  excelled  in  martial  exercises ;  while  he, 
neglecting  the  duties  of  his  high  station,  incurred  the 
contempt  of  the  haughty  nobility.  The  wardenship 
of  the  eastern  marches  had  been  assigned  to  Albany 
by  bis  father ;  the  command  of  Berwick  and  the  lieu- 
tenancy of  the  borders  had  been  subsequently  intrust- 
ed to  him  by  his  brother.  A  violent  feud  existed  be- 
tween Albany  and  the  Homes  and  Lindsays ;  and  in 
order  to  procure  Albany's  ruin,  his  enemies  applied 
to  Cochrane,  one  of  the  king's  favourites,  who  report- 
ed, on  the  prediction  of  a  witch,  that  he  should  be 
dam  by  one  of  his  nearest  kindred.  The  monarch's 
suspicions  immediately  fell  upon  his  brothers,  and  they 
*ere  seized  and  confined  in  separate  fortresses.  Al- 
bany effected  his  escape  to  France,  but  Mar  was  brought 

9.  to  Edinburgh  and  bled  to  death. 
*  An  infraction  of  the  truce  with  England  occasioned 
alternate  incursions  of  the  English  and  Scots,  unim- 
portant in  the  details.  Instigated  by  revenge,  Al* 
bany  was  persuaded  to  pass  over  from  France  to  Eng- 
land, and  to  enter  into: a  treaty  with  Edward  the 
•Fourth  to  dethrone  the  king  of  Scots.    James  applied 

1.  to  his  parliament,  hut  the  nobles  took  the  field  with  a 
stronger  disposition  to  regain  their  lost  authority,  than 
to  annoy  the  enemy.  About  50,000  men  attended  the 
king  from  Edinburgh  .to  Lauder,  where  the  nobles  de- 
liberated upon  their  purpose  of  revenge.  The .  ob- 
noxious toyal  favourites  were  Cochrane,  Hommil, 
Leonard,  Rogers,  and  Forfyan*  Cochrane  had  been 
treated  earl  of.  Mar.  It  was  determined  that  James 
should  be  placed  under  restraint,  and  that  his  favou- 
rites should  be  hanged  over  the  bridge  at  Lauder. 
This  resolution  was  speedily  executed,  and  the  king 
was  conducted  to  Edinburgh  castle,  and  there  confin- 
ed* Meanwhile,  the  English  took  Berwick,  and  ad- 
vanced to  Edinburgh  ;  but  Albany,  finding  the  nobles 
indisposed  to  dethrone  the  king,  sued  for.  a  pardon, 
and  obtained  it.  The  English  army  retired.  Albany's 
ambition  revived  by  his  security ;  he  renewed  his  trea- 
sonable correspondence  with  the  court  of  England, 
which  being  discovered,  he  became  a  second  time  an 
exile  in  England.  . 

Richard  the  Third  was  disinclined  to  second  the 
views  of  Albany ;  but  Douglas  agreed  to. assist  him  h* 
his  designs  upon  the  kingdom,  and  entered  Scotland 
with  five  hundred  horse.  But  the  name  of  Douglas 
M  lost  its  influence,  and  Albany  was  despised.  Their 
^oops  were  soon  overpowered;  Albany  escaped  to 
prance,  where  he  died  ;  and  Douglas  was  sentenced  to 
be  imprisoned  for  lite  in  Lindores  abbey. 

A  train  of  misfortunes  prepeded  the  conclusion  of 
Jfames'fi  unhappy  feign.  Untaught  by  the  tragical  fate. 
of  hU  former  iavxnirites,  he  relapsed;  into  his  former 
induct,  associating  with  persons  of  mean  birth,  and 

•Eluding  himself  from  the  nobility,   A  conspiracy  was 
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formed  to  imprison  and  dethrone  the  king ;  but  he  had 
influence  to  muster  an  army  of  30,000  men.  The  dis- 
affected nobles  prepared  a  formidable  force.  Both  par- 
ties were,  however,  reluctant  to  put  the  issue  of  the 
contest  upon  a  battle,  and  James  disbanded  his  troops. 
•His  pusillanimity  emboldened  his  enemies  to  re-assem- 
ble their  adherents,  and  they  constrained  the  prince  to 
become  their  nominal  leader.  The  king  proceeded  to 
Stirling  castle,  to  join  the  loyal  peers  who  were  acJU 
vancing  to  his  help,  and  was  advised  to  hazard  an  en- 
gagement near  Bannockburn  ;  but  the  action  had 
scarcely  commenced  when  he"  fled*.  He  was. thrown 
from  his  horse,  and  a  priest  being  called  to  hear  his 
confession,  one  of.  the  rebels  being  conducted  to  the 
unfortunate  monarch  under  this  pretence,  stabbed  him 
to  the  heart. 

.  James  the  Third  was  killed  in  the  thirty-sixth  year 
of  his  age  and  the  twenty-eighth  of  his  reign,  leaving 
three  sons.  .    . 

•  James  the  Fourth  succeeded  his  father,  and  was 
crowned  at  Scone.  A  revocation  of  all  lands,  dignities, 
and  offices,  granted  since  the  commencement  of  the  ci- 
vil war,  was  published.  The  estates  passed  an  act  of 
indemnity ;  but  the  part  which  the  young  king  had 
taken  in  the  late  contest,  excited  his  remorse ;  and,  as 
an  evidence  of  his  contrition,  he  constantly  wore  an 
iron  girdle. . 

The  independence  of  the  Scottish  church  having 
been  threatened  by  the  encroachments  of  the  Roman 
court!  the  estates  enacted  several  ordinances;  The  fev 
reign  disposal  of  elective  benefices  was  annulled  ;  the 
ecclesiastics  threatened  with  punishment,  if  they  vio- 
lated at  Rome  any  statute  of  the  realm  or  privilege  of 
the  Scottish  church ;  all  appeals  to  Rome  in  civil  cases* 
were  prohibited ;  benefices  were  guarded  from  papal 
exactions ;  and  no  person  was  to  be  allowed  to  appear 
as  legate  in  Scotland,  except  he  were  a  native,  or  had 
attained  the  rank  of  cardinal.  A  statute  was  passed 
for  encouraging  the  fishery- 

The  example  of  the  monarch,  who  delighted  in  mar- 
tial exercises,  music,  and  the  arts,  accelerated  the  pro* 
gress  of  civiliaation  and  refinement,  but  his  romantic 
spirit  plunged  his  country  into  a  war  with  England. 
James  believed,  or  affected  to  credit  the  account  of 
Warbeck'fl  legitimacy,  and  gave  him  in  marriage  the 
lady  Catharine  Douglas,  daughter  of  the  earl  of  Huntly. 
Determined  to  make  a  vigorous  effort  in  favour  of  Per* 
kin,  he  raised  a  considerable  army,  and  entered  Eng- 
land, but  soon  absndoned  the  enterprise  as  hopeless, 
and  dismissed  Pexkin  as  an  impostor. 
.  Henry  the  Seventh,  sensible  that  the  impostor  would 
soon  be  exposed,  commanded  his  lieutenant  of  the 
north  of  England  to  retaliate  with  moderation ;  and  of- 
fered his  daughter  in  marriage  to  JameSj  who  was  pre- 
vailed upon  to  consent  to  an  alliance  when  she  should 
attain  her  fourteenth  year. 

.  Conformably  to  the  marriage  treaty,  the  princess 
Margaret  arrived  in  Scotland,  and  was  wedded  to 
James.  In  their  alliance  was  laid  the  foundation  of 
the  union  of  the  two  kingdoms,  and  from  this  union 
sprang  a  negotiation,  which  terminated  in  a  treaty  .of 
peace,  that  was  broken  in  the  course  of  ten  years. 
The  tranquillity  of  the  kingdom  presented  a  favourable 
opportunity  for  improving  the  domestic  policy,  cspe«< 
dally  of  the  Highland  districts.  A  sentence. of  forfei- 
ture was  issued  against  John  lord  of  the  isles,  and  his 
territories  were  annexed  |o  the  crown.  It  was  ordained 
that  the  highlands  and  islands  should  be  governed  by 
the  common  ltws  of  the  land,  and  not  by  feudal  autho- 
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History.        Having  received  from  France  a  reinforcement,  the  to  ratify  the  treaty  of  Edinburgh,  and  to  totke  i  ! 

'  queen  regent  detached  a  party  to  lay  waste  the  adja*  solemn  renunciation  of  her  pretensions  to  the  English v- 
cent  country.    In  this  pressing  extremity,  the  lords  of    crown. 

the  congregation  turned  their  eyes  towards  England,  :  On  learning  the  reverses  of  their  queen,  the  Scot! 

and  Maitland  and  Melville  were  dispatched  to  solicit  sent  a  deputation  to  France,  inviting  her  to  return  to 

succours  from  the  queen  of  England.    Elizabeth's  mi-  her  native  country,  and  assume  the  reins  of  govern, 

nisters  did  not  hesitate  to  grant  a  request  so  consonant  ment 

to  the  wishes  and  interests  of  their  mistress,  and  they        No  sooner  did  the  French  galleys  appear  off  Leith, 

instantly  dispatched  a  squadron  to  cruise  in  the  Frith  than  the  people  of  all  ranks  hastened  towards  the 

of  Forth.    After  the  flight  of  the  congregation  to  Stir*  shore,  to  behold,  and  welcome  their  young  sovereign, 

ling,  the  queen  dowager  took  possession  of  Edinburgh ;  She  had  attained  her  nineteenth  year,  was  skilled  in 

but  her  scheme  was  rendered  abortive  by  the  alliance  various  languages,  and  bad  studied  music,  poetry,  an) 

of  her  enemies  with  die  English  queen.     Early  in  the  rhetoric.    Accustomed  from  her  infancy  to  magni* 

spring,  Elizabeth  sent  6000  foot  and  2000  horse  into  ficence  and  splendour,  she  was  deeply  affected  with 

Scotland,  under  Lord  G^ey  of  Wilton.    To  meet  their  the  change,  and  was  conducted  to  Holyrood  home. 

allies,  the  forces  of  the  Reformers  assembled  from  all  During  these  transactions,  the  protestant  prescfaos 

parts  of  the  kingdom,  and  the  combined  army,  amount-  had  received  a  considerable  accession  of  numbers,  fan 

mg  to  13,000  men,  besieged  Leith.    The  French  gar-  a  concatenation  of  events  which  had  contributed  to  the 

rison  was  speedily  reduced  to  great  difficulties,  and  rise  and  progress  of  the  reformed  doctrines. 

the  queen  dowager  retired  to  the  castle  of  Edinburgh,  -   The  first  measure  of  Mary's  government  confirmed 

where  she  died  soon  after.  the  affections  and  confidence  of  her  subjects.    She  be- 

The  French  court  now  abandoned  their  schemes  of  stowed  her  favours  entirely  through  the  protesuot 

distant  conquest    It  became  necessary  to  withdraw  leaders,  invested  her  brother  lord  James  with  the  an> 

the  few  veteran  troops  in  Scotland,  instead  of  sending  tbority  of  her  lieutenant,  and  appointed  Maitlafld  « 

new  reinforcements  to  that  country.    A  negotiation  his  deputy.    But  on  the  Sabbath-day  after  her  arrini. 

was  therefore  opened,  through  the  mediation  of  Eliza-  the  queen  commanded  that  mass  should  be  celebrated 

beth.     Two  separate  treaties  were  concluded  at  Edin-  in  the  chapel  of  her  palace,  when  her  catholic  semnb 

burgh,  and  it  was  stipulated  that  the  French  troops  were  insulted,  and  her  conversion  from  popery  va 

should  immediately  evacuate  Scotland;  that  Francis  publicly  prayed  for;  while  Lindsay  and  the  protestso! 

and  Mary  should  thenceforth  abstain  from  bearing  the  gentlemen  of  Fife  exclaimed,  "  the  idolater  shill  & 

arms  of  England ;  that  an  amnesty  should  be  publish-  the  death !"     But  the  prior  of  St  Andrews,  and  tLt 

cd  for  all  past  offences;  that  none  but  native  Scots-  other  leaders  of  the  protestants,  restrained  their  zo). 

men  should  be  eligible  to  fill  any  office  of  state,  or  hold  and  obtained  for  the  queen  and  her  domestics  theio- 

ruber  civil  or  military  authority  ;  that  the  parliament  dulgence  of  the  free  exercise  of  their  religion.    Win 

should  nominate  twenty-four  persons,  of  whom  the  consequently  issued  two  proclamations,  declaring,  thu 

queen  might  select  seven,  and  the  estates  five,  for  con-  "  any  attempt  to  alter  or   subvert    the    protesttst  I 

ducting  the  government  during  their  sovereign's  ab-  religion  without  the  sanction  of  the  legislature,  aboold  | 

sence ;  and  that  Mary  should  make  neither  peace  nor  be  considered  a  capital  crime." 

war  without  the  consent  of  parliament.  -    She  was  now  surrounded  by  a  turbulent  nobility, id' 

'     Being  masters  of  the  kingdom j  the  leaders  of  the  her  religion  was  a  popular  themeof  declamation frorat* 

congregation  speedily  completed  the  work  of  reforma-  pulpits.     She  therefore  despatched  Maitland  to  Loo-  ' 

lion,     ^parliament  was  convened,  to  settle  the  inter-  don,  to  signify  her  willingness  to  renounce  all  pmr: 

nal  tranquillity  of  the  country,    and  the  protestant  right  to  the  English  crown,  provided  she  should  be 

members  greatly  outnumbered  their  adversaries.   After  declared,  by  act  of  parliament,  next  heir  to  the  sue&* 

ratifying  the  late  treaties,  the  Parliament  approved  of   si  on,  in  case  of  Elizabeth's  decease  without  issue. 

a  Confession  of  Faith  which  had  been  composed  by        Maitland    was  likewise  instructed   to  express  ia 

John  Knox  and  other  protestant  leaders.     Several  aots  mistress's  earnest  desire  to  cultivate  an  amicable  off* 

were  passed  against  the  catholics ;  and  the  presby terian  respondence  with  the  queen  of.  England.    But  Eli> 

form  of  church  government  was  established  nearly  as  it  beth  would  not  condescend  to  name  a  successor;  «J 

exists  at  present.    Thus  the  Reformers,  who  had  just  sensible  that  Mary's  proposal  would  seem  reasons^ 

escaped  ecclesiastical  tyranny,  proceeded  to  imitate  ceased  to  demand  the  ratification  of  the  treaty  of  Eds> 

those  examples  of  severity. '  burgh.  J 

Sir  James  Sandilands  was  sent  to  France,  to  obtain        A  convention  of  estates  was  summoned,  chiefly  4 

the  Queen's  ratification  of  these  acta.      But  Mary  re-  account  of  ecclesiastical  affairs.    The  general  asarity 

fused  to  ratify  them.     The  reformers,  nevertheless,  presented  a  petition  to  the  state8,requirine  the  suppress* 

immediately  nut  them  in  execution.     They  abolished  of  popery,  and  praying  for  a  legal  maintenance  tot  J 

the  mass,  settled  their  ministers,  and  committed  devas-  protestant  clergy;  but  the  nobles,  were  now  deaf  *J 

tat  ions  on   the  catholic  edifices.     Abbeys,  churches,  their  entreaties.     The  whole  revenue  of  the  prote# 

and  even  mausoleums,  perished  in  one  common  ruin,  ant  clergy  was  settled  at  only  twenty-four  thoostd 

The  protestant  nobility  also  dispatched  ambassadors  pounds  Scots. 

to  Elizabeth,  to  solicit  a  continuance  of  her  support.        Although  the  protestants   filled   the  cabinet,  :M 

'Francis  and  Mary  continued  to  assume  the  title  and  did  not  possess"  the  queen's  confidence.    Tne  p"-*1 

arms  of  England,  and  refused  to  ratify  the  treaty  of  of  St.  Andrews  had  been  created  earl  of  Murray:  •'} 

Edinburgh.    By  the  death   of  Francis  the  Second,  the  earl  of  Huntly  raised  the  standard  of  insutravu< 

Elizabeth  was  delivered  from  the  perils  attending  the  with  the  avowed  design  of  being  revenged  on  M&n»*i 

union  of  Scotland  with  France,  and  the  Scottish  pro-  but  in  reality  to  rescue  the  queen  from  the  h*o*fe  •" 

testants  were  freed  from   the  terror  of  the  French  the  protestants.      At  the  same  time  the  arete*'* 

power.     Mary  retired  to  Itheims,  but  still  declined  of  St.  Andrews  endeavoured  to  unite  and  root  i'* 


SCOTLAND. 


601 


.  ptpistsin  the  wrath;  but  Murray  suddenly  marched 
r  from  Aberdeen,  and  with  a  few  chosen  troops,  attacked 

and  defeated  Huntly. 
2.     In  the  tame  year,  Mary  dispatched  Maitland  to 

London  to  desire  a  personal  interview  with  Elisabeth 
near  the  borders,  but  the  conference  was  declined. 
About  two  years  had  elapsed  since  Mary  became  a 
widow.  Her  subjects  were  desirous  that  she  should 
marry,  in  order  that  the  crown  might  descend  in  a 
direct-line  from  her  ancestors. 

The  murder  of  the  duke  of  Guise  disinclined  the 
queen  of  Scots  to  wed  a  native  of  France.  She  chose 
for  her  consort  Henry  Stewart,  lord  Darnley,  eldest 
son  of  the  earl  of  Lennox.  Darnley  was  her  cousin- 
german,  and  was,  after  herself,  next  heir  to  the  English 
throne.  On  that  account,  Mary  expected  the  consent  of 
Elizabeth,  who  bad  declared  that  nothing  would  so  effec- 
tually promote  a  permanent  union  between  the  sister 
kingdoms,  as  Mary's  espousing  an  English  nobleman. 
Yet  no  sooner  waa  Elizabeth  informed  that  the  pre* 
liminsries  of  the  marriage  were  settled,  than  she  ex- 
claimed against  it,  commanded  Darnley  to  return  to 
England,  seised  his  English  estates,  and  threw  his 
mother  and  one  of  his  brothers  into  prison.  She  thus 
hoped  to  alarm  her  partisans  in  Scotland,  and  to  raise 
commotions  that  might  afford  her  an  opportunity  to 
became  umpire  between  Mary  and  her  contending 
subjects. 

The  earl  of  Murray  entered  into  a  bond  with  several 
protestant  lords,  and  they  formed  the  design,  with 
Elizabeth's  concurrence,  of  carrying  Darnley  to  Eng- 
land, should  they  fail  of  frustrating  the  marriage.  But 
the  project  failed,  and  the  queen's  nuptials  were  cele- 
brated with  general  approbation. 

The  associated  lords  assembled  their  vassals,  and 
prepared  for  defence ;  but  Mary  collected  troops,  and 
put  herself  at  their  head.  The  malcontents  fled  to 
England,  where  Elizabeth  publicly  disavowed  all  con- 
nection with  them,  and  banished  them  from  her  pre- 
tence. 

The  courts  of  France  and  Spain  had  entered  into 
he  holy  league,  to  exterminate  the  protestants  in 
Trance  and  the  Low.  Countries ;  and  to  extinguish  the 
eformed  doctrines.  Mary  joined  this  confederacy, 
ammoned  a  parliament  for  attainting  the  exiled  lords, 
nd  for  the  establishment  of  the  Roman  catholic  worship 
t  Scotland ;  but  an  unexpected  incident  saved  both, 
:  ad  proved  the  ruin  of  Mary  herself. 

Her  marriage  with  Darnley  had  been  precipitated ; 

3d,  having  leisure  to  remark  his  weaknesses  and  vices, 

«  resolved  to  proceed  with  more  reserve.    Enraged 
.  f  her  neglect*  Darnley  pointed  his  resentment  against 

try  one  whom  he  deemed  the  cause  of  this  change. 

he  chief  object  of  bis  vengeance  was  David  Rizzio,  a 
. .  srson  of  mean  birth,  who  had  gained  admission  into  the 
.  teen's  family  by  his  skill  in  music,  and  was  regarded 
:.  her  chief  confidant  and  minister.  He  communis 
<  ted  his  resolution  to  the  Earl  of  Morton,  and  im- 
,  or«d  his  assistance ;  but  the  conspirators  engaged  him 

sign  a  paper,  promising  them  protection  from  every 

Dgerous  consequence. 

A  messenger  was  despatched  to  the  exiled  lords, 

th  an  invitation  from  the  king  to  return  home.  Mor* 

l  seized  the  gates  of  the  palace,  while  Mary  was  at 

f>per  with  the  Countess  of  Argyll,  Rizzio,  and  other 

•vanta.  The  king  entered  the  room  by  a  private 
\  sr,  and  the  conspirators  rushed  in  after  him.  Don- 
' .  a  seized  Henry's  dagger,  and  stabbed  Rizzio,  who 
:  s  dragged  to  the  antichamber  and  murdered*    Ap- 
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prehenaive  of  her  resentment,  the  assailants  confined  History, 
her  a  prisoner  in  the  palace.  The  Earl  of  M  array, 
with  his  exiled  associates,  appeared  two  days  after.  A 
reconciliation  with  the  queen  was  obtained.  They  ob- 
tained an  acquittal  from  parliament,  and  were  rein- 
stated in  their  honours  and  fortunes. 

Rizzio's  murderers  applied  for  pardon;  but  Mary 
avoided  compliance,  escaped  to  Dunbar,  collected  an 
army,  and  marched  to  Edinburgh.  The  assassins  fled  to 
England ;  but  the  Earl  of  Both  well  interceded  in  their 
behalf,  and  procured  their  pardon. 

James  the  Sixth  was  born  in  the  castle  of  Edinburgh, 
in  June  1566.  Melville  was  despatched  to  announce 
the  happy  tidings  to  Elizabeth,  who  professed  the  great- 
est regard  for  the  queen  his  mistress.  The  birth  of  a 
son  to  Mary  gave  additional  courage  to  her  partisans 
in  England,  and  the  opposite  parties  began  to  demand 
a  settlement  of  the  succession.  Elizabeth  determined 
to  oppose  the  discussion,  and  Mary's  indiscretion  threw 
her  from  the  summit  of  prosperity,  and  finally  plunged 
her  into  ruin. 

James,  Earl  of  Both  well,  had  distinguished  himself 
by  his  attachment  to  the  queen,  and  his  opposition  to 
the  Earl  of  Murray ;  whence  she,  in  return,  gratified  htm    • 
with  marks  of  confidence,  and  elevated  him  to  offices 
of  power  and  trust.     Surmises  were,  however,  circti*  ' 
lated,  disadvantageous  to  her  character ;  and  so  strong 
was  her  aversion  to  her  husband,  that  he  retired  to 
Glasgow.      A  disorder  which  seized  him  soon  after 
was  ascribed  to  a  dose  of  poison ;  but  Henry  had  no 
suspicion  of  personal  danger,  and  accompanied  the 
queen  to  Edinburgh.    He  was  lodged  in  a  solitary 
house,  called  Kirk  of  Field,  not  far  from  the  palace  of 
Holyroodhouse.     Mary  attended  him  assiduously;  but 
on  the  9th  of  February  she  suddenly  left  him,  to  be  A.D.U67. 
present  at  the  marriage  of  one  of  her  servants.  .  About 
two  o'clock  next  morning,  the  city  was  alarmed  by  a 
tremendous  explosion.  The  king's  residence  was  blown  d^  ^ 
up  by  gunpowder,  and  his  dead  body  was  found  in  a  Darnlev. 
neighbouring  enclosure.     The  Earl  of  Bothwell  waa 
generally  considered  as  the  author  of  this  horrid  mur- 
der ;  and  suspicions  were  propagated  that  the  queen 
herself  was  privy  to  the  crime. 

Her  conduct  evinced  unaccountable  apathy.  Seve* 
ral  days  elapsed  before  any  steps  were  taken  to  disco* 
ver  the  murderers.  She  delayed  to  bring  Bothwell 
to  a  trial,  permitted  him  to  enjoy  all  the  dignity  and 
familiarity  of  a  favourite,  committed  to  him  the  go- 
vernment of  Edinburgh  castle,  and  thns  gave  him  the 
command  of  the  south  of  Scotland.  She  was  carried 
off  by  him,  and  lived  with  him,  and,  as  soon  as  he  had 
procured  a  sentence  of  divorce  from  his  wife,  the  queen 
publicly  married  him. 

The  news  of  these  transactions  threw  an  odium  on 
the  nation,  and,  with  Bothwell's  attempt  to  seize  the 
young  prince's  person,  roused  the  Scottish  nobles.  A 
considerable  body  of  them,  headed  by  the  Earl  of 
Athol,  assembled  at  Stirling,  while,  to  shelter  Both* 
well  and  herself  from  the  impending  storm,  the  queen 
issued  a  proclamation,  requiring  her  subjects  to  assem* 
ble  round  her  standard,  for  the  defence  of  her  hue* 
band.  She  likewise  circulated  a  manifesto,  vindicating 
her  government,  and  expressing  an  anxious  concent 
for  the  safety  and  happiness  of  the  prince.  But  the 
associated  lords  had  assembled  an  army  before  the 
queen  and  Bothwell  were  prepared.  Lord  Hume  sudV 
denly  surrounded  the  castle  of  Borthwick,  where  the . 
queen  was ;  but  she  escaped  to  Dunbar,  and  speedily 
collected  such  a  force  as  to  offer  her  enemies  battle  . 

4o 
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•History.    The  two  Arm i eg  met  it  Carberry ;  but  Mary  soon  be-  or  death.    She  was  unprovided  with  the  means  of «.  ^ 

lo-^v*~-'   came  sensible  that  her  troops  were  disaffected,  and,  af-  caping  to  France  ;  and  as  the  late  behaviour  of  Elir-  w* 

ter  some  bravadoes  of  Bothwell,  she  surrendered  her-  beth  afforded  some  hope  of  protection  and  aaustaiK*, 

self  into  the  hands  of  the  confederates,  who  conducted  she  overlooked  all  other  considerations!  and  resolved  to 

•her  to  Edinburgh  amidst  the  insults  of  the  populace.  take  shelter  in  England. 

Bothwell  sailed,  for  the  Orkney  islands,  where  he        Notwithstanding  the  entreaties  and  mnonstasctt 

was  pursued  by    Kirkaldy  of  Grange,  and  having  of  Lord  Herries  and  the  archbishop  of  St  Andrews, 

escaped  in  a.  boat,  proceeded  to  Denmark,  where'  he  she  embarked  on  board  a  fishing-boat,  and  lauded  the 

was  thrown  into  prison  and  died.  same  day  at  Workington,  about  thirty  miles  from  Car- 

The  queen  experienced  the  most  severe  treatment,  lisle  ;  dispatched  a  messenger  to  London,  announcing 

and  was  sent  under  a  guard  to  Lochleven  castle,  with  her  arrival,  and  desiring  leave  to  visit Eliiabeth,andsoH. 

a  warrant  to  William  Douglas  to  detain  her  as  his  pri-  citing  her  protection.    Elizabeth  had  now  in  her  hawk 

aoner.     The  mistress  of  the  house  was  the  Earl  of  a  hated  rival,  yet  policy  required  some  show  of  friend- 

•Murray's  mother,  who  pretended  to  have  been  lawful-  ship  and  humanity  to  Mary;  but  observed,  that  while 

ly  married  to  the  queen's  father :  she  therefore  hated  the  queen  of  Scots  lay  under  the  imputation  of  serine 

her  captive,  and  treated  her  with  severity.     When  the  so  horrid  as  the  murder  of  her  husband,  she  could  not 

news  of  these  events  reached  England,  Elizabeth  de-  admit  her  to  an  audience.     She,  therefore,  required 

apatched  an  ambassador  to  negotiate  with  the  queen  that  Mary  should  clear  herself  of  the  crimes  alleged 

and  her  enemies ;  but  the  ambassador  was  denied  all  against  her,  when  she  might  depend  upon  a  reception 

access  to  her,  anil  the  confederates  eluded  every  pro-  suitable  to  her  dignity,  and  support  proportioned  to 

posal  on  her  behalf,  while  the  protestant  preachers  in-  her  necessities. 

flamed  the  minds  of  the  people  against  their  sovereign.        Mary  was  overwhelmed  with  surprise  and  grief,  bat 

Murray's         Under  these  circumstances,  it  was  deemed  eligible  she  had  no  choice,  and  therefore  agreed  to  submit  her 

resignation    to  establish  a  regency  ;  and  the  greatest  number  of  ihe  cause,  in  the  confidence  of  justifying  herself.  Elizabeth 

at  Loch-      associated  lords  gave  their  suffrages  to  elevate  the  Earl  now  began  to  act  as  umpire  between  the  queen  of  Scots     j 

lc?en  caatle.  Qf  3furray  t^,  that  dignity.    Lord  Lindsay   was  ap-  and  her  rebellious  subjects,  and  immediately  sent  to     ■ 

pointed  to  acquaint  the  queen  with  the  general  deter,  the  earl  of  Murray,  requiring  him  to  desist  from  the 

fnination.     She  signed  three  instruments,  resigning  the  prosecution  of  the  queen's  party,  and  to  delegate  some 

crown  to  her  son,  appointing  Murray  regent,  and  no-  persons  to  justify  nia  conduct  against  his  sovereign 

ruinating  a  council  to  administer  the  laws  till  his  arri-  The  regent  replied,  that  he  would  himself  take  i  jot^ 

val  in  Scotland.     In  consequence  of  her  resignation,  ney  to  London,  attended  by  other  commissioner*,  and 

the  young  prince  was  proclaimed  by  the  title  of  James  would  willingly  submit  the  determination  of  biscao* 

A.  D.  1567.  the  Sixth,  and  was  crowned  at  Stirling.     The  Earl  of  to  Elizabeth.    Mary  now  perceived  the  snare  laid  far 

Murray  arrived  in  Scotland  soon  after,  and  was  in-  her.     She,  therefore,  retracted  her  offer,  and  declined 

vested  with  the  regency.   He  summoned  a  parliament,  making  any  reply  to  the  accusations  of  her  subjects; 

which  ratified  the  queen's  resignation,  and  confirmed  though  she  was  ready,  out  of  friendship  to  Elisabeth, 

his  appointment  to  the  regency.     Sir  James  Balfour  to  satisfy  her  scruples,  and  Lord  Herries,  in  her  name, 

•  was  bribed  to  surrender  the  castle  of  Edinburgh,  and  requested  present  aid  from  England,  or  liberty  for  bs 

the  garrison  of  the  castle  of  Dumbarton  was  compelled  queen  to  pass  over  to  France. 
to  capitulate.  Elizabeth  submitted  the  affair  to  the  privy  council, 

-  Notwithstanding  the  apparent  unanimity,  there  were  who  agreed  that  she  could  not  permit  ber  te  leave  the 

'     many  secret  murmurs  and  cabals.     The  rigour  of  the  kingdom,  and  it  was  also  deemed  necessary  to  remove 

queen's  sufferings  moved  many  who  blamed  her  im-  the  royal  captive  to  Bolton  castle.     Mary  had  already 

prudence ;  and  a  party  of  the  nobility  met  at  Hamil-  experienced  the  miseries  of  imprisonment,  and  Eliaa- 

ton,  and  concerted  measures  for  supporting  her  inter-  beth  availed  herself  of  this  to  extort  her  consent  to  the 

ests.    Meanwhile  the  queen  was  devising  means  for  intended  trial.     Allured  by  plausible  professions,  Mirr 

her  escape,  and  succeeded  in  regaining  her  liberty  by  agreed  to  vindicate  herself  by  commissioners.    While 

the  aid  of  her  keeper's  brother,  George  Douglas,  who  the  English  court  was  employed  in  these  deliberations, 

conducted  her  in  disguise  into  a  small  boat,  and  accom-  the  regent  Murray  resolved  to  proceed  against  his  pri- 

panied  ber  to  Hamilton,  where  she  was  speedily  at-  soners  and  the  queen's  partisans,  With  the  greatest  ri- 

tended  by  a  train  of  nobles,  and  an  army  of  six  thou-  gour.     He  marched  with  5000  troops  into  the  vest  of 

sand.    A  bond  of  association  was  signed  for  her  de-  Scotland,  with  the  intention  of  reducing  the  Hamiltow, 

fence,  and  it  was  declared  that  the  queen's  resignation  and  laying  waste  their  estates;  but  disbanded  his  fortes 

was  illegal  and  void.  in  compliance  with  the  wishes  of  Elizabeth. 

Elizabeth,  informed  of  Mary's  escape,   dispatched        He  afterwards  called  a  parliament,  to  obtain  s  legal 

Maitland  with  congratulations  and  promises  of  support;  sanction  for  attainting  those  nobles  who  refused  toic» 

but  the  queen's  fate  was  decided  before  succours  could  knowledge  the  king's  authority.     Argyll  and  Huntlj 

arrive.     The  regent  was  at  Glasgow  when  he  received  assembled  their  forces  to  prevent  the  meeting,  bet 

information  of  the  queen's  escape,  and,  notwithstanding  Mary  commanded  them  to  lay  down  their  arms.  A 

his  inferiority,  took  the  field,  and  awaited  the  approach  few  of  the  queeifs  partisans  were  punished ;  the  rest 

of  the  enemy.    A  battle  was  fought  at  Langside,  which  were  allowed  still  to  hope  for  favour,  but  before  Mary  i 

was  decisively  in  favour  of  the  regent,  and  the  queen's  commissioners  gave  in  their  complaints,  they  entered  * 

army  was  dispersed.     The  queen  had  beheld  the  en-  protest,  stating  that  their  appearance  in  this  ess* 

Egement  from  a  neighbouring  hill,  and  when  she  saw  should  not  be  understood  as  compromising  the  dignity 

r  army  broken  and  routed,  she  fled  southwards  to  of  her  crown,  or  as  an  admission  of  subordination  to 

the  abbey  of  Dundrennan,  a  distance  of  sixty  Scots  England. 

miles  from  the  field  of  battle.  During  the  conference,  the  queen's  commissiooen 

She  there  deliberated  upon  the  most  eligible  steps,  seemed  to  triumph,  as  the  regent  had  cautiously  d** 

If  she  remained  in  Scotland,  she  anticipated  a  prison  dined  accusing  her  of  any  participation  in  the  goQtoi 
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r.  her  bttskmd't  murder.  He  therefore  demanded  of  the 
-  English  commissioners,  whether  they  were  invested 
with  authority  to  pronounce  sentence  against  the 
queen,  in  case  her  guilt  should  be  proved ;  whether 
they  would  deliver  an  actual  sentence  without  delay  ; 
whether  she  would  be  delivered  into  the  hands  of  the 
regent,  or  be  so  effectually  restrained  as  to  be  unable 
to  disturb  the  government  now  established  in  Scotland; 
and  whether  Elizabeth  would  acknowledge  the  young 
king,  and  protect  the  regent.  Instead  of  resolving 
them,  Elizabeth  removed  the  conference  to  Westmin- 
ster, and  appointed  new  commissioners.  She  likewise 
admitted  the  regent  to  an  audience ;  who,  encouraged 
by  the  assurances  of  Elizabeth's  protection,  laid  aside 
his  reserve,  and  charged  the  queen  of  Scots  with  be* 
ing  accessary  to  the  contrivance  and  execution  of  her 
husband's  murder.  The  earl  of  Lennox,  supporting 
this  accusation,  craved  vengeance  for  the  blood  of  his 
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But  Elizabeth  wished  to  obtain  evidence,  and  Mur- 
ray produced  some  love-letters  and  sonnets  from  Mary 
to  Bothwell,  containing  proofs  of  her  guilt.  Mary's 
commissioners  endeavoured  to  change  the  inquiry  into 
a  negotiation ;  but  finding  it  impracticable,  they  broke 
of  ins  conference  without  making  any  reply*  Having 
obtained  these  evidences,  Elizabeth  issued  orders  for 
her  removal  to  Tutbury.  She  wrote  to  her  as  if  the 
presumptions  of  her  guilt  had  amounted  to  proof;  in 
hopes,  but  in  vain,  of  constraining  her  to  confirm  her 
resignation  of  the  crown. 

The  proceedings  were  now  ended,  and  Elizabeth  re- 
solved to  detain  Mary  a  prisoner  in  England,  hoping 
that  the  proofs  of  her  guilt  would  apologize  for  the  se- 
verity of  her  treatment.  The  regent,  before  his  depar- 
ture, had  an  audience  of  Elizabeth,  who  assured  him 
of  her  favour  and  support,  but  declined  acknowledging 
tae  young  king  of  Scots,  or  treating  with  Murray  as 
regent  of  Scotland.  Mary  recriminated  upon  the  re- 
gent, by  accusing  him  of  having  devised  and  excited 
the  murder  of  the  late  king,  and  endeavoured  to  raise 
her  adherents  in  Scotland.  She  caused  a  report  to  be 
circulated,  that  Murray  had  agreed  to  convey  the 
young  prince  into  England,  to  surrender  the  fortresses 
in  Scotland,  and  to  acknowledge  the  superiority  of 
England.  To  counteract  these  reports,  Elizabeth  pub- 
lished a  counter- proclamation. 

With  the  view  of  strengthening  the  queen's  party, 
the  court  of  France  sent  over  the  duke  of  Chatelhe- 
rault  to  Scotland,  and  Mary  invested  him  with  the  au- 
thority of  her- lieutenant-general  in  Scotland,  together 
with  the  title  of  her  adopted  father.  An  accommoda- 
tion was  effected  between  the  hostile  factions,  although 
Argyll  and  H  untly  refused  to  be  included  in  the  treaty. 
The  regent  commanded  his  guards  to  seize  the  duke  of 
Chatelherault  and  Lord  Hemes,  and  imprisoned  them 
in  the  castle  of  Edinburgh.  A  blow  so  decisive,  pro- 
duced immediate  tranquillity. 

The  duke  of  Norfolk  now  openly  avowed  his  design 
of  marrying  the  queen  of  Scots;  but  he  was  committed 
to  the  tower,  and  Mary  was  removed  to  Coventry, 
where  her  imprisonment  was  rendered  more  painful. 
These  transactions  were  succeeded  by  an  attempt  to 
restore  the  qeeen  of  Scots  by  force  of  arms.  The  earls 
of  Northumberland  and  Westmoreland  had  warmly  es- 
poused her  interest,  and  were  encouraged  by  a  promise 
of  money  and  troops  from  the  king  of  Spain.  But 
Elizabeth  concerted  tier  measures  with  so  much  vigour, 
that  the  chiefs  of  the  conspiracy  fled  to  Scotland,  and 
-the  common  people  dispersed.    Elizabeth  now  opened 


a  negotiation  with  the  regent,  for  delivering  Mary  into    History. 
his  hands ;  but  the  French  and  Spanish  ambassadors 
remonstrated,  and  the  project  was  abandoned  by  the 
sudden  death  of  the  regent,  who  was  assassinated  at 
Linlithgow  by  Hamilton  of  Bothwellhaugb. 

On  the  death  of  the  earl  of  Murray,  the  queen's 
party  seemed  for  a  white  to  triumph.  At  length,  by 
the  recommendation  of  Elizabeth,  the  earl  of  Lennox 
was  chosen  regent.  After  being  tantalized  with  the 
hopes  of  liberty,  Mary  found  herself  under  stricter  cus- 
tody than  ever.  Conceiving  herself  abandoned  by  the 
court  of  France,  she  corresponded  with  Philip  of  Spam, 
who  supplied  herself  and  her  friends  in  Scotland  with 
money; 

♦  A  scheme  for  rescuing  Mary,  and  overturning  the 
•English  government,  was  concerted  by  the  bishop  of 
■Ross,  the  Spanish  ambassador,  and  Ridolphi,  an  agent 
of  the  pope.  It  was  proposed,  that  the  duke  of  Alva 
should  land  10,000  men  in  England  ;  that  the  duke  of 
Norfolk,  who  had  renewed  his  engagements  with 
Mary,  should  join  bis  friends,  together  with  the  Eng- 
lish catholics ;  and  that  the  combined  forces  should 
march  to  London,  and  oblige  Elizabeth  to  submit  to 
whatever  conditions  they  might  impose.  But  the 
English  nation  was  delivered  from  the  threatened  dan- 
ger by  the  discovery  of  the  plot  to  Lord  Burleigh. 

The  unfortunate  queen  of  Scots,  who  had  been  the 
remote  cause  of  these  commotions,  was  treated  wfth 
greater  severity  ;  and  no  person  was  permitted  to  see 
her  but  in  the  presence  of  her  keepers.  The  English 
commons  voted  an  address  to  Elizabeth,  praying  that 
Mary  might  be  tried  and  capitally  punished.  The 
state  of  her  affairs  in  Scotland  was  very  unpromising. 
Dumbarton  castle,  the  only  fortress  in  the  kingdom 
that  owned  her  authority,  was  surprised  and  taken  by 
Captain  Crawford  of  Jordan  hi  11. 

Crawford  seized  in  it  the  archbishop  of  St.  Andrew*.  A.D.  1571. 
He  was  carried  •  to  Stirling,  and,  as  he  had  been  for- 
merly attainted,  was,  without  any  formal  trial,  exe- 
cuted. This  enraged  the  queen's  party,  and  Kirkaldy, 
the  governor  of  Edinburgh  castle,  seized  the  metro* 
polis,  and  issued  a  proclamation  denouncing  the  autho- 
rity of  the  regent  as  usurped  and  unlawful.  H untly, 
Home,  and  Henries,  assembled  with  their  followers  at 
Edinburgh,  which  they  garrisoned.  The  factions 
which  divided  the  kingdom  were  both  influenced  by 
religious  considerations.  The  prince's  adherents  de- 
fended his  authority  as  the  best  support  of  the  protest* 
ant  religion ;  the  queen's  partisans  hoped,  by  her  re- 
storation, to  re-establish  popery ;  and  the  nobles,  who 
respectively  adhered-  to  them,  assembled  in  different 
parliaments.  Only  three  peers  and  two  bishops  assem- 
bled in  the  queen's  parliament ;  and  they  passed  an  act, 
attainting  two  hundred  of  the  prince's  friends,  who 
were  assembled  at  Stirling,  where  Lennox  and  his  par- 
tisans were  surprised  in  the  heart-  of  the  town.  The 
earl  of  Mar,  with  only  thirty  soldiers,  sallied  out  and 
fired  upon  the  enemy.  The  townsmen  armed  them* 
selves,  and  joined,  when  the  assailants,  in  their  turn, 
surrendered  themselves,  and  the  regent  fell  si  sacrifice; 
Mar  was  elected  to  the  regency,  and  concluded  a 
truce  with  the  queen's  party,  by  means  of  the  French 
and  English  ambassadors :  but  he  shortly  died,  and  was 
succeeded  by  the  earl  of  Morton,  who  acted  m  coricert 
with  Elizabeth. 

The  captive  queen's  influence  rapidly  declined  m 

both  kingdoms.     Her  partisans  in  Scotland  were  glad 

to  submit  to  the  king's  authority,  and  accept  of  an  inw 

♦derrinity  for  all  past  offences.    Still  the  nobler  were 
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HUtorj.  divided  into  fictions ;  and  finding  his  situation  ante* 
nable,  Morton  resigned  bis  authority  into  the  bands  of 
the  young  king,  who,  though  but  eleven  years  of  age, 
assumed  the  administration. 

The  count  d' Aubigney  was  dispatched  to  Scotland 
by  the  ,duke  of  Guise,  in  order  to  detach  James  from 
the  English  faction.  He  gained  the  affection  of  the 
young  monarch,  and,  notwithstanding  his  remon* 
strences,  Morton  was  arrested,  accused  as  an  accom- 
plice in  the  late  king's  murder,  and  condemned  to  suf- 
fer as  a  traitor.  He  admitted  that  Bothwell  had  com* 
raunicated  to  him  the  atrocious  design;  but  pleaded 
that  the  queen  had  acquiesced  and  desired  his  concur- 
rence, and  denied  that  he  had  ever  expressed  any  ap» 
probation  of  the  murder.  Apprized  of  Morton's  con- 
demnation, Elizabeth  interceded  in  his  behalf,  and  or- 
dered a  military  force  to  the  borders.  But  those  mea- 
sures served  only  to  hasten  his  execution. 

The  influence  of  the  royal  favourites  over  the  young 
king  was  such,  that  a  conspiracy  was  formed  for  seiz- 
ing, James's  person.  A  convention  of  estates,  and  an 
assembly  of  the  church,  were  convoked  to  ratify  the 
security  of  the  conspirators.  A  protracted  and  fruitless 
negotiation  for  Mary  s  release  and  restoration  to  a  li- 
mited authority,  was  opened  between  the  French  and 
English  ambassadors ;  but  the  privy  council  rejected 
all  treaty  of  accommodation.  James  made  his  escape 
to  St.  Andrews*  where  he  summoned  his  friends  to  at* 
tend  him.  Argyll,  Montrose,  and  Rothes,  hastened  to 
pay  their  duty  to  their  sovereign ;  while  the  conspira- 
tors, Angus,  Hamilton,  Mar,  and  Glammis,  fled  to 
England,  and  were  protected  by  Elizabeth.  The  earl 
of  Gowrie  was  kept  in  prison,  and  on  some  new  accu* 
sation,  was  condemned  and  executed.  Arran  and  his 
violent  conduct  soon  rendered  the  party  of  the  exiled 
lords  popular.  Being  assisted  by  Elizabeth,  they  made 
two  successive  attempts  on  Stirling  castle,  whether  the 
king  had  fled  for  refuge,  and  prevailed'  They  obtained 
pardon  soon  after,  and  were  re-instated  in  their  hon- 
ours and  fortunes,  while  the  royal  minions  were  di*. 
missed.  Arran  was  degraded ;  and  Elizabeth,  pleased 
with  this  change,  maintained  a  correspondence  with 
the  new  ministry  of  James.  The  more  effectually  to 
accomplish  her  purpose,  she  prevailed  upon  him  to  ac- 
cept of  a  pension,  and  a  treaty  of  mutual  defence  was 
also  concluded. 

The  rigorous  restraints  imposed  upon  the  captive 

aueen  of  Scots,  pushed  her  into  enterprises  which 
ireatened  the  repose  of  Elizabeth.  The  English  semi- 
nary at  Rheims  had  wrought  themselves  to  a  high 
pitqh  of  rage  against  Elizabeth,  and  regarded  her  as* 
sassination  as  the  most  meritorious  of  enterprises.  For 
this  purpose  John  Savage  was  sent  over  to  England* 
and  John  Ballard,  a  priest  of  Rheims,  formed  the  pro- 
ject of  dethroning  her,  and  restoring  the  catholic  reli- 
gion in  England.  Anthony  Babington,  to  whom  Bal- 
lard disclosed  his  intentions,  had  been  persuaded  to 
interest  himself  in  Mary's  deliverance;  and  he  was  re- 
commended to  the  captive  queen  as  a  person  worth 
engaging  in  her  service.  Encouraged  by  his  ready 
acquiescence,  Ballard  discovered  to  him  the  design  of 
Savage,  and  proposed  to  join  five  others  with  him  in 
the  desperate  undertaking.  Babington  successfully 
employed  himself  in  increasing  the  number  of  his  as- 
sociates, and  drew  into  the  conspiracy  many  discon- 
tented catholic  gentlemen.  On  the  same  day  that  Eli- 
zabeth was  to  be  assassinated,  Babington  proposed  to 
rescue  Mary  from  her  guards. 
Thfte  designs  we*e  detected  by  Walshingham ;  but 


the  extent  of  the  ramifications  was  hot  fully  discovered  *»i 
till  Gilford,  a  priest,  came  over  to  make  htm  a  tender  ""^ 
of  his  services.  Babington  and  his  associate!  engaged 
this  priest  to  communicate  their  designs  to  the  csptiie 
queen,  and  Mary  expressed  her  approbation  of  the  ex* 
ertions  of  her  friends,  assuring  them  of  reward.  The* 
letters  were  carried  by  Gifford  to  the  secretary,  tod 
were  deciphered. 

Ballard  was  apprehended;  the  other  conspirator! 
were  speedily  discovered  and  thrown  into  prison.  1st 
leaders  made  a  full  confession,  and  fourteen  were  cm. 
demned  and  executed.  Elizabeth  now  determined  to 
bring  Mary  to  a  public  trial,  as  being  accessary  to  the 
conspiracy.  Her  papers  were  accordingly  seised,  her 
principal  domestics  arrested,  and  her  two  secretaries 
sent  prisoners  to  London.  Forty  commissioners,  with 
five  6ther  judges,  were  sent  by  the  English  court  to 
Fotheringay  castle,  to  hear  and  decide  this  cause* 

Mary  protested  against  the  authority  of  the  comma- 
sioners,  but  was  persuaded  to  appear  to  hear  end  to 
give  answer  to  the  accusations  that  should  be  preferred 
against  her ;  but  she  still  refused  to  acknowledge  tat 
jurisdiction  of  the  court.  The  chancellor  vindicated 
his  authority,  by  pleading  the  supreme  jurisdiction  of 
the  English  laws  over  every  one  -who  resided  in  Eng« 
land. 

The  crown  lawyers  proved  that  she  had  allowed 
herself  to  be  addressed  as  queen  of  England;  that  the 
had  corresponded  with  some  noblemen,  in  the  view  of 
engaging  the  Spaniards  to  invade  the  kmgdom ;  that 
she  had  proposed  to  transfer  her  right  to  the  crown  of 
England  to  Philip  of  Spain,  should  her  son  rennets 
become  a  catholic ;  and  that  she  had  concurred  in  the 
design  of  assassinating  Elisabeth. 

The  chief  evidence  against  the  queen  arose  from  the 
declarations  of  her  servants.  She  demanded  that  they 
should  be  confronted  with  her ;  and  concluded  with 
the  most  solemn  denial  of  having  ever  entertained  or 
concurred  in  the  illegal  design  against  Elisabeth's  lift. 
Her  objections  were  over-ruled,  and  her  reqoeftt 
evaded. 

Having  finished  the  trial,  the  commissioners  ad- 
journed to  the  star  chamber,  where  they  delivered 
their  verdict  of  guilty  against  Mary.  Sentence  of 
death  was  then  pronounced  against  the  captive  qoeen; 
but  a  declaration  was  published  on  the  same  dar  by 
the  judges,  that  "  this  sentence  did  nowise  affect  or 
derogate  from  the  title  and  honour  of  James,  king  of 
Scotland,  and  that  he  was  in  the  same  place,  degree, 
and  right,  as  if  the  sentence  had  never  been  pis* 
nounced." 

Notwithstanding  Elisabeth  had  now  brought  aflain 
with  Mary  to  that  crisis  which  she  had  long  ardently 
desired,  she  felt  a  reluctance  to  execute  the  sentence, 
resisted  the  solicitations  of  her  ministers,  and  s/firmed 
that  her  people's  safety  only  induced  her  to  hesitate  i 
moment  in  pardoning  all  the  injuries  she  had  received 
from  the  queen  of  Scots. 

That  the  execution  of  the  sentence  might  appear  tf 
be  the  general  wish  of  the  nation,  Elisabeth  sumniooed 
a  new  parliament,  which  unanimously  voted  sn  as* 
dress,  praying  that  the  sentence  might  be  execs&d 
without  delay ;  and  this  resolution  was  published  bf 
proclamation.  No  sooner  was  Mary's  sentence  gene- 
rally known,  than  great  efforts  were  made  by  fcreigs 
princes  to  prevent  its  execution.  The  young  king  rf 
Scots  wrote  a  letter  to  Elisabeth,  remonstrating  stain* 
the  injustice  of  the  whole  pooedure.  The  Master  d 
Gray  and  Sir  Robert  Melville  were  dispatched  toes* 
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tor},  force  the  remonstrance,  and  to  accompany  their  argu- 
fy msnts  with  menaces. 

In  -order  to  alarm   the  English,  rumours  were  cir- 
culated that  the  Spanish  fleet  waa  arrived  at  Milford- 
haven,— - that  Mary  had  escaped  from  prison,— that  a 
conspiracy  was  formed  to  assassinate  Elisabeth  and 
burn  London.      Elizabeth  ordered  her  secretary  to 
draw  out  privately  the  warrant  for  Mary's  execution. 
She  signed  it,  and  then  commanded  him  to  carry  it 
to  the  chancellor,  in  order  to  have  the  great  seal  ap- 
pended to  it.     Next  day  she  countermanded  that  or- 
der ;  and  when  informed  that  the  warrant  had  already 
passed  the  great  seal,  she  appeared  to  be  moved,  and 
blamed  her  secretary's  precipitation.     The  privy  coun- 
cil, being  informed  of  the  whole  transaction!  persuaded 
Davidson  tu  send  the  warrant  to  the  earls  of  Shrews- 
bury and  Kent,   who  were  commanded  to    see    it 
executed. 

The  earls  went  to  Fotheringay  castle,  informed 
Mary  of  their  commission,  and  desired  her  to  prepare 
for  death  by  eight  o'clock  next  morning.  She  replied, 
that  she  did  not  expect  that  the  queen  her  sister  would 
have  consented  to  her  death,  or  have  executed  the 
sentence  against  a  person  not  subject  to  the  laws  and 
jurisdiction  of  England,  "  But  as  such  is  her  will," 
said  she,  "  death;  which  puts  an  end  to  all  my  miseries, 
shall  be  to  me  most  welcome ;  nor  can  I  esteem  that 
soul  worthy  the  felicities  of  heaven,  which  cannot 
support  the  body  under  the  terrors  of  the  last  passage 
to  the  blissful  mansions, 
a  Mary  was  executed  on  the  8th  of  February  1587, 
in  the  forty-fifth  year  of  her  age,  and  the  nineteenth 
of  her  captivity  in  England. 

When  queen  Elizabeth  was  informed  of  Mary's  exe- 
cution, she  affected  the  greatest  surprise  and  concent. 
She  asserted  that  Mary  had  been  nut  to  death  without 
her  knowledge,  and  against  her  inclination.  Under 
the  pretence  that  he  had  exceeded  his  commission, 
Davidson,  her  secretary,  was  fined  ten  thousand  pounds 
and  imprisoned. 

These  appearances  were  assumed,  to  appease  the 
young  king  of  Scotland,  who  publicly  avowed  his  de- 
termination to  employ  the  whole  force  of  his  kingdom 
in  order  to  avenge  his  mother's  death.  He  recalled 
his  ambassador,  and  refused  an  audience  to  an  envoy 
who  had  been  sent  with  a  letter  of  condolence  and 
apology  from  Elisabeth.  Many  of  his  nobles  advised 
him  to  take  up  arms  without  delay ;  and  the  catholics 
recommended  an  union  with  Spain.  After  allowing 
James  to  vent  his  grief  and  anger,  Elisabeth  employed 
emissaries  to  induce  him  to  forbear  hostilities ;  and 
he  fell  into  a  good  understanding  with  the  court  of 
England.  Such  was  James;  such  was  the  Scottish 
nation.  Which  was  most  spiritless  and  most  base, 
posterity  may  attempt  to  settle. 

The  safety  of  Britain,  and  the  preservation  of  the 
reformed  religion,  required  the  steady  co-operation  of 
the  Soots  and  English.  Philip  of  Spain  projected,  not 
only  the  invasion,  but  the  conquest  of  England.  Bom 
Elizabeth  and  Philip  endeavoured  to  secure  the  alli- 
ance of  the  king  of  Scots ;  and,  in  a  convention  of  the 
nobles,  he  avowed  his  resolution  of  acting  in  concert 
with  Elizabeth  against  the  common  enemy y  add  offered 
to  send  an  army  to  her  assistance. 

James's  seal  was  nobly  seconded  by  the  devotion  of 
his  subjects  ;  and  a  bond  was  framed  and  subscribed 
by  the  nobles,  the  clergy,  and  the  people.  The  Span- 
ish armada  art  last  sailed,  but  continual  disasters  attend- 
edit* course.   Tren^ndous sterau and auoceative baU 
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ties  combined  to  frustrate  its  object  j  and  not  one  half   History. 

of  the  fleet  returned  to  Spain.  A*'r7V"""- ' 

Disappointed  in  his  expectations  of  conquering  Eng-  A,D' *588, 
land  by  a  naval  armament,  Philip  proposed  to  trans- 
port a  body  of  troops  to  Scotland,  whence  be  hoped 
to  make  a  successful  attack  upon  England.  In  order 
to  accelerate  his  design,  he  remitted  a  sum  of  money 
to  be  distributed  among  the  Scottish  nobles  most  zea- 
lous for  popery.  In  consequence,  the  earls  of  Huntly, 
Crawford,  Errol,  and  Bothwel),  offered  six  thousand 
men  to  make  him  master  of  the  kingdom.  These  trea- 
sonable designs  were  detected  by  Elizabeth's  ministers. 
James  was  inclined  to  soothe  rather  than  to  irritate  the 
catholics;  and  a  short  imprisonment  was  the  only 
punishment  inflicted  upon  Bothwell  and  his  associates. 

The  royal  clemency  was  ungratefully  requited  by 
the  delinquents,  who  soon  after  attempted  to  seise  the 
king's  person.  But  Maitland  disconcerted  their  ma- 
chinations, and  they  retired  to  the.  northern  parts  of 
the  kingdom ;  where,  being  closely  pursued  by  a  force 
under  the  king  in  person,  they  surrendered,  and  threw 
themselves  on  his  mercy.  They  were  tried  and  con- 
victed of  treason ;  but  James,  agreeably  to  his  usual 
policy,  confined  them  a  few  months  and  then  set  them 
at  liberty. 

The  king's  marriage  was  an  event  which  the  Scots 
desired,  and  he  had  made  overtures  for  that  purpose - 
to  the  eldest  daughter  of  the  king  of  Denmark.    But 
Elisabeth,  desirous  to  prevent  every  incident  that 
might  render  the  secession  of  the  king  of  Scots  more 
acceptable  to  the  English  nation,  artfully  corrupted 
his  ministers,  and  the  Danish  monarch  wedded  his 
daughter  to  the  duke  of  Brunswick.    James  then  paid  *  * 
his  addresses  to  her  younger  sister,  the  princess  Ann ; 
and  an  embassy  was  immediately  sent  by  the  Scottish 
court  to  Denmark.    The  articles  of  marriage  were  set- 
tled ;  the  ceremony  was  performed  by  proxy ;  and  the 
princess  embarked  for  Scotland..   But  her  fleet  was 
driven  by  a  storm  on  the  coast  of  Norway.    James  Marriage 
encountered  the  perils  of  a  voyage  across  the  North  of  James 
Sea,  in  order  to  conduct  his  bride  home  ;  and,  after  and  Add  of 
spending  the  winter  in  Copenhagen,  he  returned  home  Denmark, 
and  was  joyfully  received  by  his  subjects. 

The  policy  of  the  kingdom  was  at  that  time  in  a  mi-  a.D.  1591. 
sersble  condition.  The  fierce  and  untraceable  spirit  of 
the  nobles  occasioned  numerous  and  mortal  quarrels. 
Assassination  and  murder  were  perpetrated  with  im- 
punity. The  ignorance  of  the  times  is  exhibited  in 
the  general  belief  in  sorcery  and  witchcraft.  Many  • 
ignorant  persons,  accused  of  using  incantations,  were 
punished  without  mercy.  Bothwell  was  committed  to 
prison,  but  he  soon  made  his  escape.  Imputing  the 
king's  severity  to  the  personal  enmity  of  the  chancel- 
lor, lie  assembled  his  followers,  to  be  revenged.  He 
had  nearly  accomplished  his  purpose,  when  an  alarm 
was  given  to  the  citizens  of  Edinburgh.  Bothwell  fled. 
A  royal  commission  was  issued,  impowering  the  earl  > 
of  Huntly  to  pursue  and  punish  the  fugitive;  but 
Hilntly,  intent  on  gratifying  his  private  revenge,  slew 
the  earl  of  Murray,  and  burned  bis  house  to  the 
ground.  The  murder  of  the  regent  Murray's  son,  ex-  - 
cited  general  indignation.  The  citizens  of  Edinburgh 
rose  in  a  tumultuous  manner ;  and,  to  escape  the  po- 
pular fury,  James  retired  with  his  court  to  Glasgow* 
where  Huntly  surrendered  himself,  but  escaped  with 
impunity.  Such  a  dereliction  of  public  duty  rendered 
the  king's  administration  very  unpopular.  To  concw  - 
lists  the  favour  of  the  people,  James  lent  an  ear  to  the 
complaints  of.  the  prcsbyterisn  clergy,  sad  euurtsid 
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History,    their  favour.    Thus  was  the  presbyterian  church,  with  •  of  his  apostasy.    The  king  was  ltd  to  believe  that  the  B 

A~nVi5&2  it9  discipline  and  judicatories,  for  the. first  time  esta-  citizens  of  Edinburgh  assembled  clandestinely  for  mi.  ^ 

A.  d.  i5*s.  bijgi^  Dy  ]aWs  _jitAry  fining.    jne  ministers  were  alarmed  by  t  n- 

The  tranquillity  was  soon  interrupted.    Bothwell  port,  that  the  king  was  under  the  secret  influence  of 

suddenly  appeared  at  Falkland,  and  unsuccessfully  at-  the  catholic  lords.     Disorder  and  tumult  succeeded. 

tempted  to  seize  the  king's  person.    A  more  danger-  The  multitude  voted  a  petition  to  the  king,  praying 

©us  conspiracy  was  discovered  soon  after.     The  earls  for  a  redress  of  ecclesiastical  grievances,  and  for  there. 

of  Angus,  Enrol,  and  Huntly,  had  entered  into  an  moval  of  obnoxious  counsellors.  A  deputation  of  nobta 

agreement  with  the  king  of  Spain,  for  the  re-establish-  men,  ministers,  and  burgesses,  presented  it  in  the  pre. 

ment  of  the  Catholic  worship  in  Scotland,  and  for  ef-  sence  of  the  Court  of  Session.    But  the  king  decimal 

.fecting  the  same  purpose  subsequently  in  England,  receiving  the  petition,  and  retired.  The  multitude  give 

George  Ker  was  intimidated  by  the  torture  to  make  a  way  to  rage,  called  for  arms,  threatened  the  king  and 

full  disclosure  of  the  conspiracy.    Graham  of  Fintry,  his  courtiers  with  instant  death ;  but  the  magistrates 

and  Barclay  of  Ladyland,  whom  he  accused  as  accom*  succeeded  in  quelling  the  tumult    James*  withdrew  to 

plices,  were  taken  into  custody,  and  corroborated  his  Linlithgow.     The  courts  of  law  were  ordered  to  fal* 

evidence.    All  ranks  now  stood  forth  for  the  liberty  low,  and  the  nobility  and  gentry  were  ordered  to  re* 

:  and  independence  of  their  country.    Angus  was  com-  turn  home.   The  clergy  used  all  their  address  to  coon. 

mitted  to  the  castle,  Graham  was  tried  .and  beheaded,  teract  the  royal  mandate,  inflamed  the  mindaoftfae 

Errol  and  Huntly  were  summoned;  but  they  Aid  to  people  by  violent  invectives  against  the  government, 

the  mountains.    James  marched  into  the  north,  placed  and  represented  the  necessity  of  an  immediate  asweia. 

garrisons  in  the  castles  of  the  contumacious  barons,  tion  for  mutual  defence.    Lord  Hamilton  wss  solicited 

and  appointed  the  earls  of  Athol  and  Marischal  to  to  become  the  leader ;  but  he  apprised  the  king  of  the 

maintain  the  public  peace.  hostile  design.    A  peremptory  order  was  sent  to  £dn- 

A  .D.I  593..     The  poverty  of  his  finances  was  a  subordinate  cause  burgh  to  seise  and  imprison  the  ministers  $  sod  toe 

of  the  impotence  of  James's  government    The  court  clergy  absconded. 

i  was  divided  into  two  factions,  under  the  queen  and  the  .  The  affair  was  laid  before  a  convention  of  the  estate?, 
chancellor.  To  attain  the  ascendency,  the  queen's  by  whom  the  ministers  and  their  coadjutors  were  pro- 
party,  recalled  Bothwell.  He  received  a  pardon  ;  but  nounced  guilty  of  treason;  and  it  was  enacted,  that 
parliament  refused  its  sanction.     He  now  fled  to  Eng-  every  clergyman  should  be  obliged  to  subscribe  ade. 

•land,  where  he  was  secretly  protected  by  Elizabeth.  claration,  acknowledging  the  royal  authority  ssskse 

Though  the  prosecution  of  the  Catholic  earls  was  sus-  competent  to  prosecute  and  punish  all  offences  civil 

pended,theparliamentat  length  passed  anact  of  attainder  and  criminal.     Magistrates  were  commanded  to  appre. 

A.D.  1594.*  against  them,  and  they  agreed,  upon  certain  conditions,  hend  those  ecclesiastics  who  should  utter  in  their  ter. 

;  to  leave  the  kingdom.     Bothwell  being  detected  as  an  mons  indecent  reflections  upon  the   king's  conduct 

.  accomplice,  forfeited  the  protection  of  Elizabeth,  and  .Edinburgh  was  declared  to  be  disfranchised ;  bat 

took  shelter  first  in  France,  and  then  in  Italy,  where  through  the  intercession  of  Elizabeth,  he  became  r* 

the  died.  conciled  to  the  delinquents,  and  absolved  them  from 

Discord  now  broke  forth  between  the  king  and  the  the  penalties  of  law.    Though  the  king  had  gained  in 

-    presbyterian  clergy.    The  general  assembly  appointed  undisputed  ascendency,  he  pursued  his  advantage  with 

a  day  for  public  fasting,  and  settled  a  deputation,  which  moderation,  but  address.    The  greater  part  of  the  if* 

importuned  the  king  to  confiscate  the  forfeited  estates  of  formed  clergy  were  indigent,  and,  as  their  poverty  ge* 

the. exiled  lords.  But  Jame3  dreaded  the  consequence  of  nerated  discontent  and  envy,  he  conceived  the  design 

exasperating  a  faction  so  powerful,  and  was  therefore  of  exciting  the  jealousy  of  the  unprovided  ckrfj      < 

inclined  to  mitigate  their  punishment,  and  permit  them  against  their  beneficed  and  more  dignified  brethren 
to  return  home,  to  which  the  convention  consented.        The  proceedings  of  the  General  A saemblies convened 

.On  this  the  assembly's  committee  remonstrated,  and  at  Perth  and  Dundee,  evince  bow  effectually  they  wett 

-their  representation  being  disregarded,  they  wrote  cir-  brought  under  the  king's  control.     Many  points  of 

cular  letters  to  all  the  presbyteries  in  Scotland,  enjoin-  discipline  were  voluntarily  abandoned,  the  ticeoce  of 

ing  every  clergyman  to  publish  the  anathema  of  the  declaiming  on  the  measures  of  the  government  from 

'  church  against  the  popish  lords,  and  encouraging  them  the  pulpit  was  censured,  and  the  patronage  of  the  rood 

to  stir  up  the  nation  in  defence  of  their  religion.  populous  districts  was  vested  in  the  crown.    The  exiled 

.    A  convention  met  at  Edinburgh,  under  the  name  of  iords  were  restored  to  the  church,  and  were  reinstated 

-  the  standing  council  of  the  church ;  and  the  king  in  their  honours  and  fortunes.    Jamea  secretly  par* 

could  not  conceal  his  indignation  at  conduct  which  he  sued  the  commission  of  the  Assembly  to  petition  par* 

^considered  an  invasion  of  his  prerogative,  and  an  ap-  Haraent,  that  the  presbyterian  clergy  might  be  there 

.proximation  to  rebellion.  represented,  as  in  the  time  of  the  popish  hierarchy,  to 

A.  D.  1596.      The  intemperate  zeal  of  a  clergyman  hastened  the  watch  over  the  interests  of  the  church. 

orisis.    Black,  a  minister,  inveighed  from  the  pulpit        This  excited  violent  debates  -between  the  Assembly 

against  the  recent  measures  of  the  government.     The  and  the  subordinate  ecclesiastical  courts ;  hot  it  was 

English  ambassador  complained,  and  Black  was  sum-  finally  decided,  land  fifty- one  ministers  were  nominated 

•raoned  to  answer  before  the  .privy  council.  •  He  re-  by  the  king  to  the  vacant  benefices,  which  entitled  the 

.fused  to  obey;  appealed  to  the  judicatories  of  the  incumbents  to  a  seat  in  parliament,  from  Kate  presented 

church  ;  and,  enraged  at  his  contumacy,  the  king  sen-  by  the  Assembly. 

tenced  him  to  be  banished  beyond  the  river  Spey,  and        The  discontent  occasioned  by  this  innovation,  wtj<** 
avowed  his  .determination  to  compel  the  clergy  to  sub-  aggravated  by  the  appearance  hi  Edinburgh  of  a  com- 
mit to  the  jurisdiction  of  the  civil  courts  for  all  .offences  pany  of  players,  and  James,  who  had  been  formerh 

•  against  the  laws  of  the  realm.  'Suspected  of  popery,  was  now  indirectly  charged  with 

The  opposition  which  the  king  made  to  the  proceed-  -infidelity.    An  act  was  passed  by  the  krrh-*essk>n  of 

.ings  of  his  opponents,  ..was  represented  as  an  evidence  ^Edinburgh,  declaring  it  to  be  scandalous  to  resort  totfce 
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7.  .theatre;  but  a*  the  king  resented  this  interference, 
*/  the  ministers  judged  it  prudent  to  yield  to  his  autho- 
rity, snd  the  obnoxious  statute  was  repealed. 

A  season  of  domestic  tranquillity  seemed  to  dawn 
an  the  nation.    But  the  political  horizon  was  suddenly 
overcast  by  a  tempest  which  destroyed  the  house  and 
jortunes  of  the  noble  family  of  Gowrie.    As  the  king 
wis  preparing  himself  for  the  chase  at  Falkland,  Alex- 
ander Ruthven,  second  brother  to  the  earl  of  Gowrie 
«rri?ed  and  informed  the  king  that  he  had  apprehend- 
ed a  stranger  of  very  auspicious  appearance,  possessed 
of  a  great  quantity  of  foreign  gold.    James  proposed 
to  send  a  warrant  to  the  magistrates  of  Perth  to  detain 
and  examine  the  suspected  stranger,  and  to  report  the 
result ;  but  Ruthven  earnestly  entreated  his  majesty 
to  accompany  him  in  person  and  investigate  the  affair. 
™  About  noon,  the  king  hastily  left  Falkland  in  company 
*'  with  Ruthven.    They  were  overtaken  on  the  way  by 
Lennox,  Mar,  and  others,  to  the  number  of  twenty 
persons. 

Two  messengers  were  successively  dispatched  by 
Ruthven  to  his  brother  to  announce  his  majesty's  ap- 
proach. The  earl  of  Gowrie  in  consequence  rode  to 
meet  the  royal  party,  and  conduct  them  to  his  castle. 
While  his  attendants  were  dining  in  an  adjoining 
apartment,  Ruthven  requested  the  king  to  accompany 
him  whither  the  prisoner  was  secured.  After  following 
his  guide  through  several  apartments,  the  doors  of 
which  were  successively  locked  as  they  passed,  Ruth- 
ven opened  the  door  of  his  small  study,  and  the  king 
was  surprised  and  alarmed  at  the  sight  of  a  man  armed 
with  a  sword  and  a  dagger.  Ruthven  snatched  the 
weapons  and  held  the  point  of  the  dagger  to  the  king's 
breast,  reminding  him  of  his  injustice  and  cruelty  to 
his  father,  and  threatening  him  with  instant  death 
should  he  make  any  noise  or  offer  resistance. 

James  expostulated,  flattered,  and  threatened.  Ruth- 
ven protested  that  his  majesty  should  receive  no  injury 
if  he  would  swear  not  to  escape  or  raise  an  alarm,  and 
was  then  given  in  charge  to  the  armed  man.  Ruthven 
retired,  and  James  prevailed  on  his  keeper  to  open  a 
window  that  looked  to  the  street  Meantime,  Lennox 
and  Mar,  impatiently  inquired  whither  he  had  re- 
tired, and  Gowrie  replied  that  he  had  set  off  for  Falk- 
land Ruthven  had  returned  to  the  king,  and  offered 
to  bind  his  hands.  James  replied,  that  he  was  born  a 
free  king,  and  should  die  a  free  king.  Ruthven  seized 
him  by  the  throat,  and  a  violent  grapple  ensued.  The 
king  dragged  his  opponent  to  the  window,  and  shrieked 
for  help.  At  that  moment  the  lords  were  passing  by, 
and,  rushing  into  the  castle,  began  to  demolish  every 
obstacle  which  prevented  aceess  to  the  king. 

Sir  John  Ramsay  stabbed  Ruthven,  and  Sir  Thomas 
Erskine  and  Sir  Hugh  Herries  immediately  killed 
him,  notwithstanding  his  protestations  of  innocence. 
Erskjne  and  Herries  had  no  sooner  joined  the  king, 
than  Gowrie  entered  with  two  drawn  swords  and  se- 
veral attendants.  The  king's  friends  had  presence  of 
mind  to  thrust  him  into  the  study.  Gowrie  was  pierced 
•  through  the  heart,  and  his  attendants  fled. 

No  sooner  had  the  incidents  transpired,  than  the 
burgesses  of  Perth,  of  which  Gowrie  was  provost,  sur- 
rounded the  castle,  and  threatened  the  king  and  his 
.followers  with  vengeance.  James  conciliated  the  mul- 
titude by  detailing  to  jbem  the  particulars  of  bis  escape, 
and  left  Perth  for  Falkland.  Of  the  different  hypo- 
theses that  have  been  advanced  to  account  for  this 
mysterious  and  tragical  event,  none  appears  rational 
or  satisfactory*    The  most  probable  solution  is,  that 


Gowrie  had  formed' a  design  to  seise  the  king's  per- 
son, and  by  that  means  acquire  the  absolute  direction 
of  the  state. 

The  news  reached  Edinburgh  on  the  following  day. 
The  privy  council  issued  an  order  to  the  ministers  to 
offer  public  thanksgiving  for  his  majesty's  happy  de- 
liverance; but  they  declined  giving  publicity  to  a 
story  which  seemed  to  them  problematical  and  dubious. 
Their  incredulity  was  at  last  overcome  by  the  terror 
of  the  king's  resentment  Robert  Bruce,  less  obse- 
quious, was  punished  for  his  scepticism  with  the  for- 
feiture of  his  benefice  and  banishment 

The  parliament  proceeded  with  great  severity  against 
the  house  of  Gowrie.  An  indictment  for  high  treason 
was  preferred  against  the  dead  bodies  of  the  murdered 
brothers,  who  were  capitally  convicted,  their  honours 
and  estates  forfeited,  and  the  surname  of  Ruthven 
abolished.  Three  of  Gowrie's  servants  were  executed 
at  Perth.  James  was  now  encouraged  to  prosecute 
the  salutary  undertaking  of  reforming  the- Highlands. 
It  was  his  aim  to  render  the  turbulent  mountaineers 
peaceful,  and  to  lessen  their  attachment  to  military 
pursuits.  The  feudal  chiefs  were  made  responsible 
for  the  peaceable  conduct  of  their  vassals ;  and  the  laws 
for  repressing  idleness  and  restraining  the  predatory 
habits  of  the  peasantry  were  commanded  to  be  rigor- 
ously enforced. 

Three  towns  were  ordered  to  be  built,  in  Lochaber, 
Cantyre,  and  Lewis.  But  a  colony  that  had  been 
transferred  from  Fife  to  Lewis,  was  surprised  and 
murdered,  and  obliged  to  abandon  the  settlement  For 
several  years  previous  to  Elizabeth's  death  James  made 
many  efforta  to  eecure  his  accession  to  the  English 
crown.  Being  allied  by  marriage  to  many  German 
princes,  he  obtiined  from  them  an  acknowledgment  of 
the  justice  of  his  claim,  and  corresponded  with  the 
pope,  who  declared  in  his  favour. 

Elizabeth,  apprised  of  this  transaction,  waa  induced 
to  scrutinize  his  conduct  towards  the  catholics,  and 
this  increased  her  indecision  to  nominate  him  as  her 
successor.  But  these  appearances  were  counterbalanced 
by  an  explicit  assurance  of  support  from  the  English 
Catholics,  from  many  of  the  nobles,  and  from  the 
queen's  own  ministers.  The  court  of  France  attempt- 
ed to  throw  obstacles  in  the  way  of  this  union ;  and 
though  anonymous  pamphlets  were  circulated  unfa- 
vourable to  the  king's  right,  they  were  disregarded, 
and  every  religious  and  political  party  coalesced  in 
promoting  his  accession.  The  time  at  length  arrived, 
and  after  a  reign  of  forty-five  years,  Queen  Elizabeth 
expired  in  the  seventieth  year  of  her  age. 

In  compliance  with  the  wishes  of  her  ministers, 
Elizabeth  on  her  death- bed  named  the  king  o£  Scots 
as  her  successor.  The  news  was  communicated  to 
James  by  the  privy  council  at  London.  He  caused 
his  titles  to  be  immediately  proclaimed,  and  prepared 
to  take  possession  of  the  English  throne.  On  the  Sab- 
bath day  before  his  departure,  he  went  to  the  church 
of  St  Giles,  and  addressed  a  long  discourse  to  the 
audience,  in  which  he  enumerated  the  many  proofs  he 
had  given  hia  countrymen  of  affection  and  zeal,  pro- 
mising to  revisit  his  native  country  every  third  year. 
He  committed  the  civil  administration  of  the  kingdum 
to  the  privy  council  and  the  officers  of  state,  and  in- 
trusted the  guardianship  of  his  children  Henry,  Charles, 
and  the  Princess  Elizabeth  to  different  noblemen.  He 
commenced  his  journey  for  London  on  Tuesday  the 
5th  of  April,  with  a  splendid  but  select  train  of  the 
principal  nobility,  and  entered  it  on  the  17th  of  May. 


H'utoiy. 
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Statistics.        That  we  may  condense,  a  few  of  the  important  mat- 

V^py^^  ters  which  may  be  considered  as  appertaining  to,  or 

Geography,  connected  in  some  way  with  the  political  geography 

political.       of  Scotland,  we  shall  here  throw  them  into  the  brief 

and  convenient  form  of  tables. 

With  respect  to  the  principal  towns,  Edinburgh, 
Perth,  Glasgow,  &c.  we  may  refer  to  our  articles  on 
those  particular  subjects,  as  we  may  to  several  of  coun- 
ty and  other  articles  for  information  so  fully  given  that 
-we  need  not  repeat  even  a  sketch  here. 

Thus  also  on  the  subject  of  our  coal  mines,  apper- 
taining to  the  department  of  commerce  and  manufac- 
tures, we  may  refer  to  our  article  Mines,  as  we  may 
also  for  our  canals  to  our  article  on  inland  Naviga- 
tion. 

In  conformity  with  the  system  adopted  regarding 
the  representation  of  the  Scottish  peerage*  the  16  peers 
are  elected  for  every  new  parliament,  by  the  whole 
body  of  the  peerage  duly  qualified  to  vote  at  the  period 
when  the  election  takes  place,  and  are  not,  when  once 
elected,  continued  for  life,  as  is  the  case  in  regard  to 
Irish  peers  by  the  recent  union  with  Ireland. 

The  "following  table  represents  the  diminution  that 
has  taken  place  in  the  numbers  of  the  Scottish  peer- 
age since  the  union,  and  their  amount  at  present. 


Table  of 
the  Scot- 
tish peers. 


Table  of  the  Scottish  Peerage. 

1.  Number  of  Scottish  peers  at  the  union,        154 

2.  The  duke  of  Rothesay  when  entitled  to  vote,    1 

3.  Added  by  subsequent  orders  of  the  House 

of  Lords,  *  w  .  .  •        .  4 

159 
Of  whom, 

1.  Extinct  or  dormant,  including  the  title  of  Sol- 
way,  .  .  .  41 

2.  Merged  in,  or  united  to  other  titles,  10 

3.  Forfeited,         .  ...  26 


But  four  lately  restored, 


Remain, 


4 
82 

86 


Of  these  23  (including  the  duke  of  Rothesay)  are 
British  peers,  but  who  still  retain  the  privilege  of  vot- 
ing at  elections,  and  even  continue  eligible. 

At  the  election  on  the  13th  November  1812,  there 
were  three  minors,  three  peeresses,  and  two  Roman 
Catholics,  consequently  eight  disqualified  from  vot- 
ing. The  peers  who  actually  voted  were  52,  and  22 
were  out  of  the  kingdom  or  did  not  vote. 

%  Parliamentary  Representation  of  the  Counties  or 

Landed  Property. 

Parliamen-       Scotland  is  divided  into  33  counties,  which  are  re- 
tary  repre-   Presented  in  parliament  by  30  commissioners,  or  knights 
aentation  of  of  tne  shire.     The  following  table  contains  the  amount 
the  couo-     of  the  valued  rent  in  Scottish  money,  as  it  stood  in 
ties  or  land-  1674,  and  the  number  of  freeholders  or  voters  in  each 
*d  property,  county.     The  number  of  freeholders  must  alter  from 
year  to  year,  according  to  the  state  of  property,  and 
various  other  incidental  circumstances,  as  deaths,  mi- 
norities, &c.     The  list  here  given  is  the  latest,  viz.  the 
one  drawn  up  for  the  year  1825.     In  1811,  the  num- 
ber was  2429,  giving  an  increase  of  637  in  fourteen 
years. 


Counties  represented. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
J4. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 


Aberdeen 

Argyll    . 

Ayr 

Banff      . 

Berwick 

Bute  and   . 

Caithne»  *  »*r  yKn 


Valued  Rem  ia  Scotch 
Money. 


in  tnii 


? 


} 


per  vices 


Clackmannan  and 

Kinross 

Cromarty  and  7 

Nairn  1 1*' y,cei 

Dumfries         * 

Danbarton       • 

Edinburgh 

Elgin  and  Moray     » 

Fife 

Forfar    .         .        . 

Haddington    '.        . 

Inverness 

Kincardine 

Kirkcudbright 

Lanaik    .         •         . 

Linlithgow 

Orkney  and  Shetland 

Peebles  •        .         . 

Perth      . 

Renfrew 

Ross 

Roxburgh        . 

Selkirk    . 

Stirling    . 

Sutherland       . 

Wigton 


«A 


£235,665    8  11 
149,595  10    0 
191,605    0    7 
79,200    0    0 
178,366    8 
15,043  13  10 
37,256     2  10 
26,482  10  10 
20,250    4    3| 
12,897     2 
15,162  10  llj 
158,502  10    0 
33,327  19 
191,054    3 
65,603    0 
363,129     3 
171,239  16 
1F8,873  10 
73.188     9 
74>92l     1 
114.597     2 
162,131  14 
75,018  10 
57,786     0 
51,937  13  10 
339,892     6    9 
69,172     1 
75.043  10 
314.663     6 
80,307  15 
108,509     3 
26,093     9 
67,641   17 


'Uv. 


Total 


7  » 


0 
9 
5 

I* 

8 
0 
4 
3 
6*»? 

4iV* 


0 
3 
4 

6 

9 
0 


l$0 

74 
1*7 

3* 
126 

13 

21 

23 

19  1 
19  1 

67 
170 

34 
?tf 
127 
103 

11 

7i 
113 
175 

so 

42 

221 
1S> 

63  I 
139 

35l 

isM 

23' 

661 


***  a 


3804,157  19 


2  » 


3066 


It  is  to  be  remarked,  that  six  of  these  counties  are 
represented  in  parliament  by  only  three  members;  two 
of  them  united  for  that  purpose,  electing  a  representa- 
tive alternately  ;  and  that  the  Shetland  isles,  owing  to 
some  defect  regarding  their  valuation,  though  entitled 
to  share  in  the  representation  of  Orkney,  have  as  yet 
no  freeholders  on  the  roll.  Lands  holding  of  thecrown 
to  the  extent  of  £400  Scotch  of  valued  rent,  or,  in  par- 
ticular cases,  what  is  called  a  forty  shilling  land  of  old 
extent,  entitle  the  proprietor  to  a  vote,  and  those  free- 
holders only  are  included  in  the  above  Table.  There 
are  in  every  county  more  persons  who  possess  freehold 
property  below,  than  such  as  have  land  either  equal  to, 
or  above  that  valuation ;  and  besides,  the  nobility  are 
never  put  on  the  rolls  of  freeholders,  whatever  extent 
of  property  they  may  possess.  This  in  some  measure 
accounts  for  the  number  of  freeholders  being  so  low  as 
2429.  Were  there  to  be  a  voter  for  every  £400  of  t* 
luation,  the  total  number  would  be  951 1 .  Lands  hold. 
ing  of  a  subject-superior  give  no  vote,  whatever  maj 
be  the  amount  of  their  valued  rent. 

3.  Representation  of  the  Boroughs, 

The  representatives  of  royal  boroughs  are  limited  to  z~a 
15  in  number,  and  are  sent  from  the  following  town?:  •  - 
1  From  £dinburgh,including North  and  SouthLtith.  - 

and  the  West  Kirk,  or  St.  Cuthbert's  parish,  ih» 

population  of  the  whole  in  1821  was         VSSt^ 
1  From   Jedburgh,   Lauder,  Haddington, 

Dunbar,  and  North  Berwick,  about  19,317 

1  From  Selkirk,  Peebles,  Lanark,  and  Lin- 

lithgow,        .  ,         .        .     17/i'tf 

1(54,755 
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to. 


pto 


Brought  over  164,758 

1  From  Stranraer,  Wigton,  Whithorn,  and 

New  Galloway,         ....  7,970 

1  From  Sanquhar,  Kirkcudbright,  Dumfries,  Loch-' 

maben,  and  Annan,        .         .  22,529 

1  From  Ayr,  Irvine,  Rothesay,  Campbel- 

ton,  and  Inverary,  ....  28,722 
I  From   Glasgow,   Rutherglen,   Renfrew, 

and  Dumbarton,  .  .  .  .  157,767 
1  From  Stirling,  Culross,  Dumfermline, 

lnverkeithing,  and  Queensferry        ;  25,430 

1  From  Burntisland,  King  horn,  Kirkaldy, 

and  Dy sart, 15,560 

1  From  Anstruther-East  and  West,  Pitten- 

ween,  Kilrenny,  and  Crail,        .         .  6,067 

1  From  St.  Andrews,  Cupar-Fife,  Dundee, 

Perth,  and  Forfar,  ....  66,331 
1  From  Brechin,  Arbroath,  Montrose,  Ber- 

vie,  and  Aberdeen 67,9*9 

1  From  Kintore,  Inverary,  Banff,  Collen, 

and  Elgin, 12,801 

1  From  Forres,  Nairn,  Inverness,  and  For- 

trose 20,603 

1  From  Dingwall,  Tain,  Dornoch,  Wick,  - 

and  Kirkwall,        ....  16,917' 


15  Members  from  66  towns.  Total  population  613,404 

The  above  is  the  population  of  the  boroughs,  in- 
clusive of  country  districts  attached  to  some  of  the 
town  parishes.  The  number  of  persons  who  actually 
vote  at  the  elections  is  very  inconsiderable,  consisting 
in  general  of  the  magistrates  and  town-council  of  the 
different  boroughs,  and  amounting  to  20  in  each  burgh, 
or  to  1320  in  all. 

Stale  of  Properly  in  1811. 

Number  of 
Proprietors 

1.  Large  properties,  or  estates  above  £2000 

of  valued  rent,  or  £2500  Sterling  of  real  rent,     S96 

2.  Middling  properties,  or  estates  from  £2000 
to  £500  of  valued  rent,  or  from  £2500  to  £626 

of  real  rent, 1077 

3.  Small  properties,  or  estates  under  £500 

of  valued  rent,  or  £625  of  real  rent,        .  61 8 1 

4.  Estates  belonging  to  corporate  bodies,         144 

Total  number  of  proprietors  in  Scotland    7798 


The  Poor. 

I.  Number  of  parochial  poor  in  1820 
Average  allowance  to  each 


44,199 
£2  11-  8 


In  1 818,  there  were  Blind 

Deaf  and  dumb 
Insane 


Revenue  of  Scotland. 

1.  Revenue  at  the  union,  1707, 

2.  Additional  taxes  then  imposed 


1100 

784 

46*50 

6534 


Statistics. 

Geography, 
political. 


£110,694  Revenue  of 
49,306  Scotland. 


£160,000 


Total  revenue  at  the  Union 

3.  Revenue  of  Scotland,  anno 

1813,         .        .         .  £4,843,229  12  11 

4.  Expence  of  management, 

drawbacks,  &c.  .  .  639,132     5     2. 


5.  Net  revenue  of  Scotland 

6.  Increase  since  the  Union 


£4,204,097     7     9 
4,044,097     7    9 


Total  expence        .  £114,195  17  9 

Sum  which  each  pays  .  13 

Proportion  of  paupers  to  the  population  1  to  47* 


Year. 

1.  Population  1755 

2.  Ditto  1799 

3.  Ditto  1801 

4.  Ditto  1811 

5.  Ditto  1821 


Population. 

Number. 

1,265,380 
1,526,492 
1,599,068 
1,804,864 
2,135,300 


Increase. 

261,112 

72,576 

205,796 

330,436 


The  average  population  of  Scotland  is  at  the  rate  of 
ttveiiiy-too  persona' per  square  mile. 


Physical  Geography,  general  Distribution  of  the  Land 

and  Water. 

Scotland  may,  in  the  strictest  sense,  be  considered  a  Physical 
mountainous  country,  as  it  possesses  very  little  of  what  geography, 
may  be  called  level  land,  except  the  alluvial  tracts  general  dis- 
which  attend  the  courses  of  its  greater  rivers.     Yet  tnbutionif 
there  is  a  low  country  and  a  high,  though  the  physical  l\  ™lcr< 
and  political  senses  of  these  terms  do  not  coincide.  The 
low  country  forms  a  tract  ranging  from  Inverness  along 
the  sea  shore,  as  far  south  as  Aberdeen  or  Stonehaven, 
where  it  terminates  for  a  short  space  to  be  again  re- 
newed on  a  broader  scale.    The  tract  indeed,  which, 
commencing  by  an  eastern  margin,  extends  hence  to 
the  Lammermuir  range  southwards,  and  then  crosses 
westward  to  Glasgow,  may  be  esteemed  the  proper 
lowland  tract  of  Scotland,  though  even  this  affords  lit- 
tle continuous  plain  country,  being  every  where  inter- 
spersed with  hills,  or  interrupted  by  ridges.    .     . 

The  mountain  land,  or  high  country,  is  readily  divi- 
sible into  two  distinct  tracts.  Of  these  the  north-, 
western  forms  the  country  of  the  Highlands,  and  the 
southern  comprises  the  great  pastoral  district,  common- 
ly known  by  the  term  dales,  the  former  seat  of  those 
borderers  who  once  resembled  the  Highlanders  in 
their  warlike  habits,  and  maintained  an  almost  perpe- 
tual hostility  with  England. 

The  Highland  mountains  are  separated  from  the 
middle  and  low  district  by  a  tolerably  distinct  line, 
which  may  be  traced  along  their  declivities,  to  which 
the  very  indefinite  appellation,  Grampians,  has  been 
applied.  Commencing  at  the  Mull  of  Cantyre,  the 
boundary  is  the  sea,  and  successively  the  Clyde,  until 
we  reach  Dunbarton.  Hence,  and  omitting  the  mi* 
nuter  details,  it  may  be  conceived  to  pass  through  Cal- 
lander, Crieff,  Dunkeld,  and  Blairgowrie;  after  which  , 
it  ranges  along  the  north  side  of  the  great  plain  of 
Strathmore,  tdl  it  is  lost  near  Stonehaven.  Hence 
northward,  the  boundary  of  the  mountains  is  much 
less  easy  to  mark,  whether  in  description,  or  on  the 
ground  itself,  from  the  irregular  manner  in  which  the  . 
ridges  terminate  in  the  lower  lands.  Neither  is  it  ne- 
cessary to  do  so  in  this  general  view. 

The  northern  boundary  of  the  southern  mountain 
district  is  less  marked ;  but,  in  a  general  way,  it  may 
be  conceived  to  commence  eastward  with  the  Lammer- 
muir ridge,  passing  along  the  Pendands  to  Tinto, 
Hawkshaw,  and  Loudon  Hill,  and  then  turning  south- 
ward by  Wardlaw,  Dalmellinton,  and  Larg  Fell,  so  as 
to  terminate  near  Creetown,  in  Galloway.  Thus  it 
leaves  a  considerable  tract  of  irregular  low  country  t#  . 
the  westward. 
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Statistics.  But  the  middle  district  is,  as  we  remarked,  rendered 
i.  — V-*..J  occasionally  hilly  by  ridges  and  distinct  elevations.* 
c*eo?,*PKf »  One  of  the  chief  of  these  is  the  great  Sidlaw  range, 
p  yucaL  which,  commencing  about  Arbroath,  stretches  away  to 
Perth,  where  it  may  be  conceived  to  be  continued  in  the 
Ochils,  and  subsequently  in  the  Campsie  hills,  till  that 
unites  at  Dunbarton  to  the  mountains  of  the  High-  . 
lands.  The  northern  shore  of  Fife  may  be  considered 
a  portion  of  this  ridge,  and  the  remainder  of  that  county 
fs  irregularly  undulated  by  eminences,  of  which  the 
Lomond s  are  the  most  remarkable.  Similar  scattered 
elevations  and  irregularities  are  found  in  the  opener 
tract  which,  commencing'  at  Dunbar,  terminates  at 
Greenock,  or  may  be  supposed  continued  round  by  the 
west  coast  to  the  Muli  of  Galloway.  A  thousand  feet 
may  be  taken  as  an  average  of  the  greatest  altitudes  of 
these  hills. 

Distribution  of  the  Mountains  in  the  Highland  Districts* 

Pistribu-  Though  the  best  maps,  and  Mr.  Arrowsmith's  among 
tion  of  the  others,  represent  the  Highland,  or  north-western -moun- 
mountains  temSj  ag  disposed  in  ridges,  and  though  chains  are  fa- 
Highland  nuh'arly  spoken  of,  that  is  not  the  character  of  the  coun- 
dwtrictf.  try.  It  must  rather  be  considered  an  irregular  mass  of 
mountains,  a  great  table  land  of  hills  thrown  together 
without  any  determinate  or  predominant  disposition. 

The  only  thing  which  could  give  any  colour  to  this 
imaginary  fact,  is  the  disposition  of  the  land  on  the 
sides  of  the  great  Caledonian  valley,  the  Glenmore  na 
Albin  ;  but  even  here  the  boundaries  cannot  be  consi- 
dered as  mountain  chains  or  ridges.  The  ridges,  which 
are  represented  as  attending  the  course  of  the  Find- 
horn,  that  of  the  Spey,  and  that  of  the  Dee,  are  almost 
equally  fictitious,  though  certain  small  portions  in  va- 
rious parts  of  the  country  may  claim  this  denomina- 
tion. 

Such  ridges  will  be  found,  sometimes  attending  the 
course  of  a  river,  more  frequently  the  valley  of  a  lake. 
Thus  Loch,  Earn  may  be  conceived  to  lie  between 
two  ridges,  and  the  aame  might  be  thought  of  Loch 
Tay,  Loch.  Tumel,  Loch  Ericht,  and  others,  though, 
when  the  ground  is,  itself  examined,  the  exceptions 
will  be  found  such  as  so  deprive  most  of  the  apparent 
chains  of  any  real  .claims  to  this  denomination.' 
,  It  will  be  seen  also,  that  the  apparent  ridges  do  not 
follow  the  courses  of  the  rocks  themselves,  or  the  bear- 
ings of  the  stratification.  The  general  tendency  of  this, 
with  no  essential  exceptions,  is  on  lines  which  may 
be  conceived  to  vary  from  the  north-east  to  the  north 
nprth-east.  But  even  the  apparent  ridges  do  not  all 
follow  this  course,  presenting  very  various  tendencies. 

The  courses  of  the  v allies  which  contain  the  greater 
lakes  may  here  be  taken  as  examples,  since  it  is  by 
these  that  the  apparent  ridges  are  best  indicated.  Thus 
Loch  Long  tends  to  the  north  north  east,  while  Loch 
Lomond  in  its  immediate  vicinity  is  directed  consider- 
ably to  the  westward  of  north;  and  the  course  of  Loch 
Cateran,  not  far  .off,  is  not  much  to  the  northward  of 
west.  Of  the  four  lakes,  Loch  Earn,  Loch  Tay,  Loch 
Rannoch,  and  Loch  Ericht,  all  lying  on  the  same  me- 
ridian nearly,  and  at  inconsiderable  distances  from  each 
other,  the  southernmost,  Loch  Earn,  lies  nearly  east 
and  west  The  course  of  Loch  Tay,  the  next,  is  north- 
east, and  that  of. Loch  Rannoch  is  due  east.  And  here, 
in  particular,  the  shape  of  the  high  land  is  strongly 
contrasted  to  the  supposed  north-easterly  bearing,  as 
this  valley  may  be  said  to  commence  in  the  sea  at  Loch 
Leven,  stretching  across  the  moor  of  Rannoch  so  as  to 
include  that  lake,  and  also  Loch  Tumel,  and  not  termi- 


nating till  it  is  cut  off  by  the  north  and  sooth  TtUey  fey* 
which  conducts  the  Tumel  into  the  Tay*  The  last  of  wJ 
these  lakes,  Loch  Ericht,  holds  a  north  north-cut  &**•■ 
course,  parallel  to  the  Glenmore  na  Albin.  r*«JI 

This  confusion  is  even  more  apparent,  if  we  examine  | 
from  Loch  Lomond  westward.  The  two  branches  of 
Loch  Long,  one  of  which  forms  Loch  Goyl,  ha?edif. 
ferent  tendencies ;  and  Loch  Eck  is  nearly  it  right 
angles  to  Loch  Fyne,  to  which  it  approximates.  The 
great  ridge  of  Cruachan,  which  conducts  at  its  foot  the 
exit  of  the  Awe,  is  at  right  angles  to  those  which  bound 
Loch  Awe,  as  well  as  to  Loch  Etive;  and  the  course 
of  Loch  Etive  itself  is  discordant 

If  we  examine  the  sea  lochs  of  the  west,  and  the 
islands,  the  same  uncertainty  of  position  will  be  appa- 
rent, though,  to  the  southward,  the  tendency  is  very 
regular,  and  according  to  the  courses  of  the  stratification. 
Thus  the  lochs  from  Loch  Tarbet  to  Loch  Craignkh 
bold  an  accurate  north-easterly  course ;  but  after  that 
these  positions  become  uncertain  and  contradictory. 
The  first  division  of  Loch  Etive  tends  due  east,  and  so 
does  the  general  course  of  Loch  Sunart.    The  same 
may  be  said  of  Loch  Morrer  and  LochNevish ;  while  the 
first  branch  of  Loch  Hburn  lies  to  the  south-east,  ss 
does  Loch  Duich.     Here  also  the  intricacy  of  the  ridges 
is  very  striking,  because  Loch  Long,  which  branches 
from  this,  has  a  course  of  somewhat  more  than  a  right 
angle  from  it     At  Loch  Torridon,  the  ridges  of  hills, 
and  the  consequent  direction  of  this  very  deep  inlet,  ii 
due  east ;  and  after  this  the  positions  become  almost 
invariably  the  exact  reverse  of  the  course  of  the  strati 
and  of  that  tendency  which  is  so  strongly  marked  by 
the  Glenmore  na  Albin.     Loch  Maree,  both  the  Loch 
Brooms,  Loch  Assynt,  Loch  More,  Loch  Inchard,  asd 
all  the  accompanying  smaller  fresh  water  lakes  and  in- 
lets, tend  invariably  to  the  south-east,  and  such  is  also 
the  very  distinct  .courses  of  the  ridges^  as  far  as  they 
hold  any  courses. 

This  reverse  tendency  of  the  country  is  peculiarly 
marked  in  that  immense  though  somewhat  intricate 
valley,  which  crosses  the  whole  of  Sutherland,  from 
the  western  to  the  eastern  sea.  This  commences  we& 
ward  at  Loch  Laxford,  and  holding  its  course  through 
Loch  More,  Loch  Merkland,  and  Loch  Shin,  termin- 
nates  in  the  eastern  sea  at  the  firth  of  Dornoch,  form- 
ing a  total  length  of  more  than  eighty  miles,' and  in  s 
south  east  direction.  Thus  it  crosses  the  course  of  the 
great  Caledonian  valley  at  right  angles ;  while  it  pos- 
sesses about  the  same  length,. and  is  very  nearly  on  a 
similar  level  throughout ;  the  altitude  which  separates 
the  very  few  waters  that  run  west,  being  very  little 
elevated  above  that  which  distributes  the  great  body 
of  water  eastward. 

Here,  could  it  be  of  any  use,  is  afforded  a  certain 
facility  for  a  water  communication  through  Scotland; 
the  quantity  of  land  to  be  traversed  being  very  small 
in  proportion  to  the  great  extent  of  navigable  water, 
or  of  land  that,  under  other  circumstances,  which  can 
never  occur,  might  be  rendered  navigable. 

We  need  only  further  remark,  respecting  this  part 
of  the  mainland,  that  even  in  the  vicinity  of  this  pro- 
longed valley,  the  courses  of  the  ridges  which  deter- 
mine Loch  Eribol,  the  lochs  of  Tongue,  and  of  Duir- 
ness,  and  the  courses  of  the  Naver  and  the  Hallodale, 
are  north. 

Such  is  the  irregularity  of  distribution  which  marks 
the  mountains  of  the  Highland*,  as  determined  by  the 
courses  of  the  lakes  and  some  cf  the  greater  valley*. 
But  those  of  the  rivers,  while  they,  mark  the  courses 
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W*  of  the  valleys,  determine  also  the  directions  of  the 
yjmt  bounding  hills,  and  indicate  an  equal  uncertainty  in 
rtphy,  the  distribution  of  the  higher  lands. 
9l        The  courses  of  the  Nairn,  the  Findhorn,  and  the 
Spey,  are  those  which  prinpi pally  indicate  that  con- 
formity of  the  ridge?  tp  the  stratification  which  is  so 
strongly  marked  by  the  Glen  More.     But,  as  we  just 
remarked,  the  northern  rivers  of  Sutherland  run  due 
north,  while  the  Brora,  the  Helmsdale,  the  water  of 
Shin,  and  others,  tend  to  the  south-east,  together  with 
the  Oikel,  among  the  larger  and  more  extensive,  and 
the  Olas,  the  Conan,  and   many   more,   among  the 
smaller.     Farther  south,  we  find  the  Don  running  a 
long  course  to  the  south-east,  and  the  Dee  meeting  it 
with  an  easterly  one,  while  the  Tay,  with  its  several 
branches,  receiving  the  Tilt,  the  Garry,  the  Tumel, 
the  Almond,  the  Isla,  and  the  Earn,  combines  within 
itself  a  discordancy  of  course  which  marks  the  equally 
irregular  tendency  of  the  valleys  and  ridges  which 
conduct  and  accompany  its  waters. 

It  is  unnecessary  to  illustrate  this  part  of  the  physi- 
cal geography  of  the  Highlands  further,  by  pursuing 
the  Forth,  with  its  various  tributaries,  or  the  smaller 
streams,  which  equally  indicate  the  uncertain  and  vary- 
ing distribution  of  the  hill  lands.  If  a  north-easterly 
bearing  in  the  ridges  is  seen  in  some  parts  very  conspi- 
cuously, this  is. overwhelmed  by  a  multitude  of  excep- 
tions ;  and  if  we  can  sometimes  trace  ridges,  or  the  in- 
dications of  them,  somewhat  prolonged,  the  number  of 
short  and  indeterminate  ones  put  it  out  of  our  power 
to  describe  the  mountains  by  ridges,  and  completely 
demolish  the  notion  of  chains  of  hills. 

Outline  of  the  Coast  in  the  Highland  Districts* 

of  Though  the  general  tendency  and  the  prolongation 
of  the  interior  ridges  of  mountains  in  the  Highlands 
is  very  irregular  and  deficient,  the  outline  of  the  coast 

*  accompanies,  though  with  many  striking  exceptions, 
the  general  bearing  of  the  stratification,  and,  in  some 
remarkable  instances,  varies  with  the  variations  of 
this. 

Commencing  with  the  Mull  of  Gantyre,  the  tenden- 
cy of  both  the  eastern  and  western  shores  is  nearly 
north.  At  Oban  it  begins  to  incline  to  the  eastward, 
and  the  prolongation  of  this  line  may  be  conceived  to 
be  through  the  Glenmore  na  Albin.  -  Thus  far  the 
stratification  might  appear  to  be  coincident  with  the 
outlines ;  but  although  this  is  true  in  the  Glen  More, 
it  is  not  so  to  the  south  of  Oban,  where  it  lies 
obliquely  to  the  coast  line. 

'  If  now  from  Oban  we  take  up  the  coast  from  the 
point  of  Morven,  it  will  be  seen  that  this  line  is  nearly' 
at  right  angles  to  the  north-eastern  tendency,  which  is 
however  resumed  in  a  general  manner  from  Ardna- 
raurchan  to  Cape  Wrath,  though  the  total  outline  of 
this  portion  deviates  but  by  two  or  three  points  from 
the  north.  The  boundary  of  the  north  shore  of  Su- 
therland and  Caithness  deviates,  on  the  contrary,  by 
as  much  from  the  east,  forming  at  Cape  Wrath  nearly 
a  right  angle ;  whereas,  at.  Duncansbay  head,  the  di- 
rection, in  a  general  view,  becomes,  once  more,  that  of 
the  Glen  More,  which  is  always  the  standard.  From ' 
Fort  George  to  Kinnaird's  head,  the  line  is  again  east, 
after  which,  with  some  vacillation  and  irregularity,  it 
may  be  conceived  to  be  renewed  even  to  the  Tay,  in  a 
line  laterally  coincident  with  the  standard.  Thus  the 
total  outline  of  the  coast,  in  a  certain  limited  sense, ' 
may  be  conceived  as  regulated  by  the  positions  of  the 
rocks,  op  by  the  course  of  the  stratification.. 
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General  Distribution,  of  the  Southern  Mountain  Land. 

The  sketch  already  given  of  the  middle  district  will 
suffice  for  the  account  of  its  distribution.  That  of  the 
southern  division  is  so  irregular  as  scarcely  to  admit  of 
any  arrangement ;  and  though  represented  as  consist- 
ing of  mountain  ridges  and  chains,  it  must  also  be 
considered,  as  far  as  it  is  hilly,  as  forming  an  irregular 
assemblage  of  hills,  or  an  elevated  table  land,  with  in- 
tervening valleys. 

The  predominant  tendency,  however,  of  these 
valley  s,  and  consequently  of  the  ridges,  if  they  may  so 
be  called,  is  to  the  south-eastward ;  and  as  there  are 
few  lakes,  they  are  traced  by  the  courses  of  the 
rivers.  If  we  commence  with  the  Tweed,  its  pre- 
dominant course  is  eastward ;  but  at  Coldstream  it 
turns  to  the  north-east,  though  there  is  no  peculiar 
elevation  of  the  land  to  mark  out  this  course.  The 
courses  of  the  Esk,  the  Annan,  the  Nith,  the  Urr,  the 
Fleet,  the  Dee,  and  others,  is  to  the  south  and  the 
south-east;  and  their  prolonged  valleys  here  mark 
distinctly  the  general  courses  of  the  hills,  less  easily 
traced  by  any  other  marks  in  a  country  where  there 
are  few  elevations  decidedly  overtopping  the  general 
mountain  land.  But  as  far  as  it  is  possible  to  carry  on 
general  lines  of  elevation,  such  as  they  actually  are 
found  on  the  ground,  and  not  in  false  maps,  it  will  be 
seen  that  these  are  extremely  intricate,  and  bear  no 
general  tendency  of  any  kind.  In  this  district  of  Scot- 
land also,  the  fundamental  cause  of  ridges  is  either 
wanting,  or  not  to  be  traced,  as  the  stratification  of  the 
rocks  is  irregular  or  unassignable. 

Hence,  also,  there  is  nothing  in  the  outline  of  the 
coast  to  require  particular  notice.  It  is  not  only  irre- 
gular, but  there  is  nothing  in  the  general  stratification 
which  could  have  influenced  its  tendency. 

Mountains. 

The  elevationsrf  the  Highlands  are  deserving  of  this  Maintains, 
title,  according  to  the  vague  criterion  by  which  these 
are  generally  distinguished ;  while  those  of  the  south- 
ern district,  with  few  exceptions,  cannot  be  reckoned 
beyond  the  class  of  hills. 

The  loftiest  continuous  range  of  land  in  the  High- 
lands, and  consequently  in  Britain,  is  that  which 
bounds  the  Dee  to  the  northward  and  eastward,  near 
its  sources,  which,  in  fact,  form  the  springs  and  feeders 
of  this  river.  In  this  prolonged  mass  or  ridge,  the 
great  elevations  are  Ben  muc  dhu,  Ben  a  von,  Ben  y 
bourd,  Ben  chowin,  and  Cairn  gorm.  The  general 
altitude  of  these  averages  to  about  4000  feet,  but  Ben 
muc  dhu  is  the  loftiest  point,  and  is  indeed  the  highest 
land  in  the  island.*  Among  contending  altitudes,  after 
this-,  we  need  not  attempt  to  take  any  particular  order ; 
but  Lochan  na  gar,  to  the  south  of  the  Dee  in  the  same 
vicinity,  is  a  rival  mountain. 

Proceeding  from  the  same  point,  the  great  ridge  of 
Ben  y  gloe  ranks  among  the  loftiest ;  and  its  highest 
summit,  Cairn  Gower,  is  one  of  the  chief  of  the  High- 
land mountains.  Thus  we  are  conducted  to  Ben  Aulder- 
and  Ben  Vualach,  including  Loch  Erich t,  and  a  ne- 
glected portion  of  that  which  unquestionably  forms  the 
most  elevated  tract  of  the  whole  country.     If  these 
have  not  yet  been  measured,  their  comparative  alti-  - 
tudes  can  be  conjectured  with  tolerable,  or.  with  suffi-  • 
cient  certainty  for  the  present  purpose,  by  common 
levelling. 

To  the  southward,  Ben  Lawers,  exceeding  4000  feet, 
is  the  parent  and  beacon  of  a  v%ry  lofty  tract  of  moun-- 


•  See  oux  article  Physical  Geography,  Vol.  XVI.  p.  483. 
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Stiiiui<5.  t&\n  ian(]|^  tQ  which  Ben  More,  Ben  Vorlich,  and  other  forming  one  rude  tract  of  lofty  land.    Those  of  Ben  *^ 

~MyM%aa^  mountains  farther  to  the  south  and  west,  may  be  con-  chun  and  Ben  y  attan  are  the  most  remarkable ;  partly  V^v 

'eographj,  sijere(|  to  belong.     In  a  similar  manner,  Schihallien,  from  their  insulation,  and  partly  from  the  very  singj-  Cmr 

P  /*"*'      rang|ng  ^0  about  3000,  is  the  loftiest  summit  of  that  lar  geological  fact  of  their  bearing  on  their  summit  r r  — 

mass  of  mountain  which  bounds  Loch  T,uroel  and  Loch  insulated  portions  of  coal  strata.     In  Ardgower  en  i 

Rannoch  to  the  south,  and  extends  westward  till  it  Airdnrfmurchan,  Scuir  Donald  may  compete  in  akw 

nearly  meets  the  hills  of  Glenco  and  Loch  Etive.  lude  with  Ben  Lomond. 

If  we  proceed  farther  westward,  we  fiad  Ben  Lo-        If  we  now  take  a  tract  bounded  by  Loch  Arkegand 

mond,  the  most  visite.1,  if  not  the  most  celebrated  of  Loch  Morrer  to'  the  north,  ami  by  the  Great  Glen  ea^L- 

our  mountains :  itself  exceeding  3000  feet,  and  sur-  ward,  the  whole  may  be  considered  a  group  of  moun- 

-  rounded  by  a  crowd  of  hills  of  minor  note,  together  tains  without  any  intervening  valleys;  the  whole  of 

with  the  more  marked  and  conspicuous  elevations  of  which  are  rude,  yet  little  distinguishable,  while  they 

JBen  Ledi,  Ben  Venu,  Ben  Vorlich,  and  the  fantastical  attain  an  average  altitude  ranging  from  2000  to  5000 

Cobler,  or  Arthur's  Seat.  Beyond  this,  in  the  districts  feet.  Hence,  indeed,  as  far  north  as  Loch  Broom, 
of  Cowal  and  Kerry,  there  is  no  mountain  so  conspi-  every  thing  is  mountain,  and  all  the  mountains  are 
cuous  as  to  deserve  distinction  ;  the  whole,  even  to  the    lofty;  while  no  where  is  there  any  valley  more  than 

Mull  of  Canty  re,  being  a  heap  of  mountains  with  the  ordinary  glen  which  conducts  a  stream,  if  we  ex* 

scarcely  an  intervening  valley,  unmarked  by  any  cha-  cept  the  seats  of  the  few  lakes  interspersed  throughout 

racter,  if  we  except  that  group  of  which  Argyll's  bowl-  this  wild  district     This  whole  portion  is  among  the 

ing  green  is  the  most  remarkable.  most  impracticable  parts  of  Scotland.     It  cannot  be 

Hence,  northward,  the  first  mass  of  mountain  which  traversed  except  in  east  and  west  directions,  and  by 

i    attracts  attention  is  the  lofty  ridge  of  Cruachan,  at-  following  the  courses  of  the  streams ;  while,  m  conse* 

taining  an  average  elevation  of  nearly  4000  feet,  and  quence  of  the  universal  sheep  farming,  it  is  nearly  un- 

conspicuous  equally  for  the  sharp  peak  of  the  parent  inhabited ;  the  very  few  shepherds'  houses  and  petty 

hill.     The  whole  of  this  group  must,  however,  be  con-  farms  which  exist  being  nearly  invisible,  and  the  mass 

sidered  as  intersected  by  Loch  Etive,  and  as  compris-  of  its  population  being  confined  to  the  shores  of  the 

ing  the  remarkable  elevations  which  bound  Loch  Cre-  sea  and  of  the  firths. 

ran  and  the  southern  side  of  Glenco.     Among  these,        The  mountains  of  Loch  Nevish  and  Loch  Hourn  are 

Buachaille  EtiVe  is  peculiarly  conspicuous,  as  well  for  the  first  which  begin  on  this  coast  to  attract  notice,  and 

its  altitude,  emulating  that  of  Cruachan,  as  for  its  ele-  they  are  scarcely  exceeded  in  grandeur  of  appearance 

gant  sharp,  peak ;  the  whole  of  this  group  being  formed  and  altitude  by  any  of  out  hills,  while,  in  rudeness  and 

of  granite,  like  the  mountains  of  the  Dee  and  of  Loch  rockiness,  they  yield  to  none.    Among  these  wild  and 

Encht.    All  those  to  the  southward  already  enumerat-  crowded  summits,  the  most  marked  are  Drumdeuchary, 

ed  are  formed  of  micaceous  schist,  while  the  ridge  of  Ben  Line,  Ben  Scrian,  and  Dram  fall  a ;  but,  with  the 

Ben  y  gloe  consists  chiefly  of  gneiss  and  quartz  rock.  exception  of  the  two  valleys  of  Glen  Elg,  the  whole 

Ben  Nevis  now  becomes  the  leading  summit  of  an-  tract,  as  far  eastward  as  Loch  Lochy  and  Loch  Rees, 

other  elevated  tract,  which  extends  from  it  to  Loch  is  often  almost  the  rival  of  the  loftier  western  noun- 

Ericht  and  to  the  course  of  the  Spey.     From  its  posi-  tains.     The  extremity  of  Loch  Duich  is  similarly  dia- 

tion,  rising  immediately  out  of  the  sea  level,  and  from  tinguished  by  the  lofty  and  rocky  Ben  Attow,  rising, 

its  partial  independence  and  supereminence,  it  is  un-  like  the  preceding  mountains,  to  an  altitude  of  nearly 

questionably  the  most  conspicuous  mountain  in  Scot-  4000  feet. 

land,  and  has  long  borne  the  honours  of  absolute  pre-  It  is  not  necessary  to  particularise  any  other  moos- 
eminence,  which,  however,  it  must  now  yield  to  Ben  tain  till  we  arrive  at  Loch  Maree  in  this  direction  ;  and 
Muc  Dhu.  The  group  to  which  it  belongs  is  entirely  a  large  proportion  here,  both  of  the  sea  coast  and  the 
separated  from  that  of  Cruachan,  and  from  the  ridge  interior  country,  is  of  a  tamer  character  than  the  pro- 
of Schihallien,  which  may  be  considered  as  continuous  ceding,  with  much  less  elevation.  This  is  peculiarly 
with  this,  by  that  very  singular  tract  the  moor  of  Ran-  true  of  the  district  of  Applecross,  and  generally  of  the 
nocb,  a  plain  or  rather  a  collection  of  rocks,  lakes,  and  sea  coast  as  far  as  the  Ru  Rea,  a  tract  of  red  sandstone. 
bogs,  elevated  about  1000  feet  above  the  sea.  The  To  the  north  of  Loch  Maree,  however,  the  """rfaint 
total  tract,  from  this  to  Loch  Eil  on  one  side  and  to  become  again  conspicuous  ;  andof  these  Ben  Lair  over- 
Loch  Laggan  on  the  other,  constitutes  by  far  the  wild-  tops  all  the  surrounding  country,  attaining  an  eleva- 
est  part  of  all  Scotland ;  being  totally  uninhabited,  and  tion  little  short  of  4000  feet,  and  accompanied  by  Sleo- 
scarcely  accessible  in  any  part.  Much  of  it  has  never  gach  and  others  not  very  far  inferior.  Hence  a  con- 
been  trod  by  human  foot,  and  a  large  portion  is  entire-  tinued  Ynass  of  rocky  and  lofty  mountains,  broken  into 
ly  worthless.  fearful  precipices,  and  separated  by  deep  narrow  glens 

If  we  proceed  northwards  to  Inverness  along  the  and  ravines,  extends  to  little  Loch  Broom,  ter 

course  of  the  great  valley,  and  thence  diverge  east-  there  in  the  highly  distinguished  Kea  Clocb. 
ward,  there  is  no  mountain  so  conspicuous  above  its        This  is  the  highest  mountain  of  the  western 

neighbours  as  to  attract  notice,  even  as  far  as  the  Spey.  and  it  may  compete  even  with  Ben  Nevis,  terming      _ 

Nor  ih  any  other  situations  would  the  comparatively  in  serrated  peaks  resembling  those  of  granite,  but  fornw 

moderate  eminences  of  Bel  Rinnes,  of  the  Buck  of  the  ed  of  the  same  sandstone.    Though  rising  immediately 

tCabrach,  and  of  Bennachie  to  the  eastward  of  this  river,  out  of  the  sea  on  both  sides,  it  bears  all  the  year  round 

be  distinguished,  though  attaining  an  average  height  a  mass  of  snow  as  large  as  that  which  remains  on  Ben 

of  about  2000  feet ;  but  surrounded  by  still  lower  ele-  Nevis  or  on  the  hills  of  the  Dee;  a  sufficient  proof  of 

nations,  they  become  conspicuous  for  want  of  -compe-  its  hitherto  neglected  height.    If  we  proceed  eastward 

-tition.  from  this  point,  the  same  endless  mountains  axe  rs> 

If  there  is  nothing  to  distinguish  the  mountains  of  peated,  but  without  any  elevations  peculiarly  requiring 

Cantyre,  Knapdale,  and  Lorn,  from  each  other,  neither  mention,  till  we  arrive  at  Ben:  Wy  vis,  where  the; 

js  .there  any  hill  of  much  eonspieuity  in  Morvepj  though  tain  land  begins  to  tfrminntf, 
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sties.     At  Loch  Broom,  the  character  of  the  country  begins 
fmj  to  change,  and  the  mountains,  which  were  formerly 
tphr,  grouped  and  crowded  on  each  other,  are  shortly  found 
iL    separated  by  wide  intervals,  and  scattered  indepen- 
dently on  the  surface  of  a  high  rocky  uneven  land,  at- 
taining an   average  elevation  of  1000  feet.      These 
mountains  also  are  formed  of  sandstone,  or  of  that 
tubotance  and  quartz  rock ;  and  the  roost  striking  of 
them  are  Ben  More,  forming  a  long  ridge,  Coul  Beg, 
and  Coul  More,  Suil  Veinn,  Canasp,  and  Coy  Craig, 
after  which  the  coast  line  at  last  becomes  compara- 
tively low,  and  little  characterised  by  distinct  hills,  even 
to  Cape  Wrath.     Suil  Veinn,  in  particular,  is  noted  for 
its  singular  form  ;  resembling  a  sugar  loaf  when  seen 
on  its  extremity,  and,  laterally,  presenting  a  ridge  which 
is  precipitous  on  all  sides,  and  extremely  difficult  of 
access.     Rising  to  the  height  of  1000  feet  from  the  ir- 
regular table  land  of  1500,  on  which  it  suddenly  Starts 
up,  it  forms  a  conspicuous  object  to  vessels  navigating 
this  coast. 

Interiorly,  the  loftiest  elevation  of  this  part  of  the 
country  is  Ben  More  Assynt,  connected  with  the  ridge 
which  confines  Loch  Shin,  and  with  the  group  of 
mountains  at  its  head,  among  which  the  Stack  is  re- 
markable for  its  pure  conical  form.  The  singular  and 
naked  ridge  of  Balloch  nan  fey  is  the  last  remarkable 
mountain  on  the  western  shore,  formed  of  bright  quartz, 
which  Mr;  Pennant  mistook  for  marble,  and  shining  in 
the  sun  as  if  it  were  covered'  with  snow. 

The  northern  parts  of  Sutherland  constitute,  with 
little  exception,  an  irregular  hilly  moorland,  rather  than 
a  mountainous  tract ;  and  the  only  conspicuous  moun- 
tains are  Ben  Ay,  Ben  Klibrigg,  Ben  Laighal,  and 
Ben  Hope,  separated  widely  as  under  and  thence  the 
more  conspicuous.     These  hills  attain  an  average  ele- 
vation of  SOOO  feet  above  the  sea,  and  one  of  2000 
above  the  general  level  of  the  moorland  from  which 
they  rise.     On  the  east  side  of  Sutherland,  the  ridge 
which  terminates  at  the  Ord  of  Caithness,  separating 
the  two  counties,  is  conspicuous  for  want  of  rivals,  as 
are  those  which  accompany  the  Brora  and  the  Helms- 
dale rivers ;  but  it  is  unnecessary  to  name  the  other 
elevations   of  no  great  note  which  remain  here,   or 
southward  as  far  as  the  -Murray  Frith.     Meal  Four- 
vony,  rendered  as  formidable  in  Arrow  smith's  map  as 
Ben  Nevis  itself,  is  a  mere  summit  of  no  great  height 
rising  above  the  general  ridge.     On  this  particular  sub- 
ject we  shall  only  further  remark,  that  no  truth  what- 
ever exists  in  that  map  as  far  as  relates  to  the  charac- 
ters of  the  ground,  or  to  the  general  and  comparative 
sizes   of   the  mountains.      Many  of  the  loftiest  and 
best  marked  mountains  are  utterly  unnoticed >  while 
others  of  no  note  are  represented  as  emulating  the  most 
noted  and  most  elevated.     If  the  apparent  directions 
of  ridges  on  it  deserve  only  neglect,  so  do  the  cha- 
racters and  represented  altitudes  of  the  mountains. 

If  from  the  Highlands  we  now  turn  to  the  south- 
ward, there  are  but  few  hills  which  will  be  found  to 
deserve  the  name  of  mountains,  and  few  elevations 
sufficiently  conspicuous  above  the  rest  to  merit  any 
notice. 

In  the  middle  district,  the  Sidlaw  and  the  Ochils 
are  the  most  conspicuous,  as  well  for  their  altitude  as 
their  continuity ;  but  there  is  in  these  no  elevation  re- 
markably towering  above  the  rest.  The  Lomond 
hills  in  Fife,  Arthur's  Seat  near  Edinburgh,  and  North 
Berwick  Law,  produce  a  greater  effect  to  the  eye  than 


most  of  the  mountainous  elevations  of  the  south,  from  Statistics, 
their  unattended  rise.     Thus  also  the  ridge  of  the  ^yW 
Pentland,  though  not  exceeding  1500  feet,  is  more  Geography, 
conspicuous  than  the  far  higher  hills  which  but  barely  physical, 
overtop  the  general  mountain  land  to  the  southward. 

Among  these,  Tinto,  to  the  west,  is  distinguished, 
as  is  Lother  hill,  Queensberry  hill,  Wardlaw,  Whisp 
hill,  Ruber's  Law,  and  the  conspicuous  triple  summit 
of  the  Eildon  hills,  which  forms  such  a  beautiful  ob- 
ject throughout  the  whole  of  Roxburghshire.  Criffel 
forms  a  mountain  singularly  remarkable  for  its  insula- 
tion, though  not  lofty;  and  southwards,  the  granite 
ridges  of  Cairn's  Muir  complete  the,  only  enumera- 
tion of  these  mountains  which  it  is  necessary  to  give. 

* 

Rivers  of  Scotland. 

We  shall  here  enumerate  the  most  important  of  these,  Rivers  or 
without  making  a  distinction  between  the  Lowland  and  Scotland. 
Highland  streams,  as  it  is  a  distinction  that  would  not 
be  easily  maintained. 

Of  these,  the  first  in   importance  is  the  Tay,  the  Tart 
chief  of  the  rivers  of  Britain,  since  it  has  been  ascer- 
tained by  Mr.  Smeaton  to  carry  more  water  to  the  sea. 
than  even  the  Thames.* 

The  course  of  the  Spey  is  much  more  simple  and  Spey. 
decided  than  that  of  the  Tay  ;  receiving  no  rival,  though 
many  small  tributaries,  and  continuing  one  decided  ri-  ■  y 
ver  from  its  fountain  head  to  the  sea  at  Speymouth, 
That  head  is  a  small  lake,  scarcely  deserving  of  the 
name ;  rising  at  the  head  of  Glen  Koy,  and  fed  by  the 
drainage  of  the  surrounding  wet  land.  Flowing  on, 
it  receives  no  stream  of  any  note,  till  it  meets  the  waters 
of  the  Truim  at  Invernahavan,  of  the  Calder  at  the 
bridge  of  Spey,  and  of  the  Trommy  descending  from 
the  hills  of  Gaich ;  nor  is  it  necessary  to  name  the 
various  inconspicuous  rivers  which  join  it  at  a  hundred 
points  till  it  unites  with  the  more  important  Avon. 
Neither  from  this  junction  does  it  receive  any  other 
stream  worthy  of  distinction ;  being  fed  by  innume- 
rable rivers  and  brooks  through  it$  whole  course,  till 
it  rolls  its  broad  waters  into  the  sea. 

The  course  of  the  Dee,  like  that  of  the  Spey,  is  sim-  Dee- 
pie,  as  it  receives  no  river  of  note,  being  fed  by  the 
various  streams  which  descend  on  each  hand  from  the 
mountainous  and  hilly  countries  through  which  it  holds 
its  course.     But,  at  its  commencement,  the  Geonly  has 
an  equal  claim  to  continue  its  name,  as  both  rivers  are 
at  least  of  equal   magnitude  where  they  join.     The 
source  of  the  Dee  branch  is  at  the  foot  of  Cairn  Gorm, 
and  the  termination  of  this  great  river  is  at  Aberdeen. 
Like  the  Spey,  it  is  subject  to  great  irregularities  in 
the  state  of  its  waters,  and  through  the  largest  part  of 
its  course  is  a  violent  and  rapid  river.   This  uncertain- 
ty, both  in  the  Spey  and  the  Dee,  is  the  consequence 
of  their  simplicity  of  origin  and  supply.      Hence  a 
rainy  or  a  dry  season  or  period  produces  its  full  effect ; 
while  the  Tay,  receiving  its  supplies  from  remote  and 
discordant  places,  is  maintained  in  a  more  general  state 
of  average  by  the  compensations  thus  caused. 

The  sources  of  the  Don  are  also  those  of  the  Dev- 
ron ;  the  former  river  meeting  the  sea  together  with 
the  Dee,  and  the  latter  running  to  the  north  to  dis- 
charge itself  at  Banff.  The  chief  addition  which  the 
Don  receives  is  from  the  Urie;  but  the  Devron  is 
swelled  by  a  great  many  waters  of  considerable  size, 
too  little  noted,  however,  to  require  a  detailed  enume-  • 


•  See  our  article  Peethshibe,  Vol.  XVI.  p.  423,  for  a  full  account  of  this  river,  and  of  the  pictureiquc  scenery  through  which  it 
flows  ;  and  our  article  on  Physical  Geography,  Vol.  XVI.  p.  *62Q> 
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Statittfrs.    ration.'    Of  the  other  rivers  of.  Aberdeenshire,  the 
Pr""*v"T*'  Ythan,  discharging  itself  near  Slains,  and  the  Ugie 
J.?!?^  *'  near  Peterhead,  are  the  only  ones  that  require  notice. 
The  Fmdhorn  must  be  named  among  our  principal 
.rivers.     This  holds  a  course  parallel  to  that  of  the 
Spey,  indicating,  together  with  that  of  the  Nairn,  the 
directions  of  the  hills  and  their  correspondence  to  the 
stratification  of  the  rocks,  more  accurately,  and  exten- 
sively than  any  other  portion  of  Scotland  except  the 
Glenmore  na  Albin,  to  which  they  are  parallel.    The 
Findhorn  rises  among  the  wild  but  tame  mountains  of 
Monagh  lea,  and  without  combining  with  any  other 
river  of  note,  holds  its  own  course  to  the  sea  near.  Forres, 
fed  by  the  small  streams  which  descend  from  each  side 
of  the  great  valley  by  which  it  is  conducted.     The 
Nairn  has  two  distinct  sources,  one  in  the  singular  and 
elevated  lake  Duntelchak  and  the  other  in  the  neigh- 
bouring hills,  nor  does  it  receive  any  river  till  it  falls 
into  the  sea  at  Nairn. 

Compared  with  its  magnitude,  the  Ness  is  among 
the  shortest  rivers  in  Scotland,  meeting  the  6ea  at 
Inverness  very  soon  after  quitting,  its .  parent  lake, 
of  which  the  Oich  and  the  Tarff  at  the. upper  ex- 
tremity, with  the  waters  of  Glen  Morison,  Glen,  Dr« 
quhart  and  Foyers,  are  the  principal  feeders.  The 
Conan,  running  into  the  Cromarty  Firth,  and  the  Glas 
into  that  of  Beauley,  can  only  be  classed  among  our 
rivers  of  an  inferior  rate.   ' 

*  Among  the  northern  rivers,  the  Oikel  is  one  of  the 
most  important,  having  its  origin  near  the  western  sea, 
in  the  vicinity  of  Loch  Broom,  arid  terminating  in  the 
Firth  of  Tain,  where  it  joins  the  Carron.  The  Shin, 
discharging  the  waters  of  Loch  Shin,  is  the  other  of 
its  principal  feeders.  To  pass  over  the  smaller  rivers 
of  Sutherland,  the  two  eastern  flowing  ones  alone 
worth. notice  are  the  Brora  and  the  Helmsdale;  both 
aiding  to  nn water  the  interior  of  this  wild  country. 
Of  the  northern  flowing,  the  most  important  are  the 
waters  of  the  Hallodale,  the  Strathy,  and  the  Naver, 
having  their  rise  in  the  same  hills  as  the  preceding 
two,  and  serving  to  indicate  the  highest  level  of  this 
country.  In  Caithness,  the  rivers  of  Thurso,  of  Forse, 
and  of  Wick,  are  almost  the  only  ones  deserving  enu- 
meration. The  water  of  Farr,  further  west  in  Suther- 
land, may  rank  with  the  Hallodale  and  the  Strathy ; 
and  the  Hope  discharging  Loch  Hope,  is  even  shorter 
than  the  Ness,  since  its  whole  course  from  the  lake 
does  not  exceed  half  a  mile. 

It  must  already  have  appeared  that  the  tendency  of 
all  our  principal  rivers  is  to  the  north,  the  east,  and 
the  south ;  scarcely  any  one  worthy  of  notice  meeting 
the  western  sea  in  the  mountainous  division  of  the 
Highlands.  Thus  the  general  elevation  and  declivity 
of  the  country  are  indicated ;  and  thus  it  is  easy  to 
find  the  points  of  the  average  highest  elevation.  For 
all  the  rivers  which  have  yet  been  enumerated,  these 
will  be  found  at  the  sources  of  the  Dee  and  Tilt,  run- 
ning in  contrary  directions,  of  the  Spey  and  Roy  simi- 
larly dividing,  of  the  Don  and  the  Devron,  of  the  Stra- 
thy and  the  Helmsdale,  of  the  Orkel,  and  of  the  waters 
which  feed  Loch  Hope,  Loch  Laighal,  and  Loch  Na- 
ver. 

Of  the  western  flowing  waters  in  the  northern  High- 
lands, those  of  L^ch  Maree  and  Loch  Carron  are  the 
first  two  that  seem  to  deserve  notice,  and  even  these 
are  but  inferior  streams.     Nor  is  there  any  one  which 
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can  be  ranked  high,  in  this  direction,  bat  the  Lodr,  So** 
discharging  the  waters  of  Loch  Lochy;  together  wuh  «— ^ 
those  of  the  Roy  and  the  Spean,  and  thus  forminz » <*nM 
powerful  river  flowing  t  into  the  head  of  Loch  Eil?1}1*  ' 
Further  south,  the  rivers' which  meet  Loch  Etire,  Loch 
Awe,  and  Loch  Fyne,  together  with  the  exit  of  Loch 
Awe  itself,  are  in  this  division  ;  but  they  are  compa- 
ratively insignificant,  as  are  all  those  which  now  oc- 
cur to  the  very  boundary  of  the  Highlands. 

Though  the  Forth  has  its  origin  in  the  Highlands,  Fri 
it  shortly  becomes  a  lowland  river,  and  must  be  con- 
sidered next  in  rank  to  the  Tay.* 

The  Clyde  must  be  allowed  the  next  rank,  and  it  is  On? 
the  great  exception  to  the  general  courses  of  the  Scot- 
ish  rivers.  Its  various  sources  are  traced  in  the  hills 
about  Elvanfoot,  whence,  after  a  northern  course,  h 
turns  to  the  northwest,  and  pursuing  its  tortuous  and 
intricate  journey,  joins  the  salt  water  below  Glasgow, 
without  having  received  any  river  of  importance 
throughout  the  whole  space. t 

The  course  of  the  Tweed  is  even  more  intricate,  while  Tui 
its  springs  are  not  far  removed  from  those  of  theCljdc 
and  the  Annan,  marking  the  great  central  elevation  of 
the  southern  mountain  land.  J  Passing  Peebles,  it  is 
already  a  large  river,  and  while  fed  by  endless  and 
nameless  waters,  it  also  receives  the  long  celebrated 
rivers,  the  Ettrick,  the  Yarrow,  the  Gala,  and  the 
Tiviot,  becoming  a  wide  stream,  as  it  reaches  the  m 
at  Berwick.  § 

The  Annan,  is  among  the  chief  of  the.  southern  flow* 
ing  rivers,  having  rivals  only  in  the  Esk,  the  Dee, 
and  the  Nith.  The  springs  of  the  Esk  correspond 
nearly  with  those  of  the  Ettrick  ;  and  thus  again  wt 
trace  the  highest  elevations.  Thus  also  the  sources  of 
the  Nith  interfere  with  those  of  the  Clyde  and  the  Ayr, 
as  at  one  point  they  also  approach  to  the  springs  of 
the  Tweed.  In  the  same  way  the  remote  heads  of  the 
southern  Dee  must  be  sought  with  those  of  theDooa 
flowing  to  the  northwest,  while  this  river  becomes  na- 
turally increased  by  its  junction  with  the  powerful 
Ken,  forming  a  large  river  where  it  meets  the  seist 
Kirkcudbright.  The  Fleet  and  the  Cree  are  secondtrj 
rivers,  and  the  others  which  belong  to  this  part  of  Scot- 
land require  no  enumeration. 

Lakes  of  Scotland, 

We  shall  enumerate  these  in  the  order  of  their  im-  Uaj 
portance  and  connexion,  rather  than  in  a  geographical W* 
one,  which  could  not  be  accurately  followed. 

Loch  Awe,  an  immense  body  of  water,  is  marked  bj 
the  singularity  of  its  exit.  The  total  length  of  this 
lake  is  about  22  miles  ;  and  with  a  prevailing  breadth 
of  one  mile,  it  becomes  about  two  or  more  wide  near 
its  northern  extremity,  which  forms  its  exit  as  well  at 
its  apparent  entrance.  Here  some  small  islands  di- 
versify its  surface,  and  here  also  it  produces  some  very 
grand  and  striking  scenery  ;  but  the  lower  part  is  ge- 
nerally tame  and .  uninteresting, '  though  containing  t 
group  of  islands  near  the  middle.  It  is  partly  fed  by 
Loch  Avich,  a  mountain  lake  of  no  note. 
*  Loch  Lomond,  already  described  under  Dumbar- 
tonshire, -Vol.  VIII.-p.  196. 

Loch  Tay,  Loch  Dochart,  Loch  Earn,  Loci 
Voil,  Loch  Chon,  Loch  Abd,  described  in  Pkbtb- 
8HIRB,  Vol.  XVI.  p.  422. 

Loch  Cateran,  Loch  Achbay,  Loch  Vknachai, 


•  See  Forth,  Vol.  IX.  p.  482;  and  Perthshire,  Vol.  XVI.  p.  424.  +  See  Lavareshire,  Vol  XII.p*U» 

.t  See  Peebles-shirs,  Vol.  XVI.  p.  347.  5  See  Uoxbvbchshibs  in  um, relume,  p.  «474» 
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I*  LooHtiTMKAio,dcwiUrimP»BtHBHiBafVol.XVL  are  indeed  occasionally  with  difficulty  separated  from   Statittio. 

^•^t483,   »               t         rr              r         t*        r  were  fresh  water  lakes.    We  nmst,  however,  limit  our- -^v-^ 

[■*•     Loch  Rannoch,  Loch  Tummbl,  Loch  Dhu,  Loch  selves  to  a.  few  of  the  most  remarkable.                          Gtography, 

Baa,  Loch  Lydoch,  Loch  of  Monthth,  Locho  of  Among  these,  the  inlets  of  the  western  coast  of  the  Phy*fc*L 

thx  Lowbs,  Loch  Clunib,  Loch  Marly,  described  Highlands  are  the  most  numerous  and  conspicuous 

10  Pmthbhirb,  Vol.  XVI.  p.  42S.             m  while  they  are  frequently  interesting  in  a  commercial 

Loch  Ericht,  Loch  Gabby,  described  in  Pbrth-  view,  as  excellent  harbours,  and  as  the  seats  of  the  her- 

seiRB,  Vol.  XVI.  p.  4*8.  ring  fishery.    Commencing .  from  Loch  Eribol  in  the 

Loch  Nhsb,  and  the  other  lakes  of  the  Great  Glen .  north,  we  find  it  forming  a  magnificent  bay  and  a  safe 

of  Scotland,  have  been  fully  described  in  our  article  In-;  anchorage,  capable  of  holding  all  the  British  fleet,  be- 

VBBNBS&-8HIRB,  Vol.  XII.  p.  185  %  and  in  our  article  ing  the  last  harbour  of  security  till  we  reach  *Cro- 

Navxoatxov  Inland,  Vol.  XV.  p.  a66.                        .  marty  on  the  eastern  coast    Though  Loch'  Inchard 

Loch  Maree,  a  magnificent  lake  is  about  twelve  and  Loch  Laxford  are  excellent  harbours,  they  are  little 
miles  long,  and  above  three  wide  in  the  middle,  reach*,  required;  but  those  two  inlets  are  the  seats  of  a 
ing  the  sea  at  Pol  Ewe  after  a  course  of  about  three  salmon  fishery.  The  great  sinuosity  of  the  Kyles- 
mflea.  In  the  middle  it  contains  a  labyrinth  of  wooded  cuagh  to  the  southward  of  these,  offers  also  a  land- 
islands,  wlrich  add  much  to  its  beauty ;  while,  from  the  locked  harbour  that  would  accommodate  fleets  were 
ruggednesa  and  loftiness  of  the  including  hills,  it  pre-  it  required. 

senta  much  picturesque  scenery,  with  considerable  gran-  Passing  over  Loch  Enard,  as  an  open  bay  we  find  Loch 

deur  of  character.    Lying  in  a  country  of  difficult  ac-  the  immense  opening  of  Loch  Broom,  a  harbour  for  Broom, 

ceas,  it  is  however  scarcely  known,  though  meriting  fleets  also,  and  once  the  seat  of  a  valuable  herring  fish- 

the  attention  of  the  traveller.  ery,  as  it  is  now  that  of  a  limited  fishery  for  cod,  and  of 

The  western  lakes  of  Sutherland  are  little  remark-  the  stationary  town  Ullapool.  Here  was  one  of  the  esta- 

able  either  for  their  sine  or  their  beauty ;  and  among  blishments  made  by  the  Company  for  the  fisheries  be- 

them  Loch  Assynt  and  Loch  More  are  the  chief.    But  fore  the  true  nature  and  value  of  this  was  understood, 

the  chain  which  includes  Loch  Shin,  formerly  noticed,  and  while  the  only  object  appeared  a  desire  to  rival  the 

is  important,  at  least  from  its  extent.    The  two  wes-  imaginary  great  gains  of  the  Dutch  in  this  branch  of 

ternmost  of  the  three.  Loch  Merkland  and  Loch  Geam, .  industry.    It  was  forgotten  that  Dutch  capital  wa* 

are  small  lakes ;  but  the  length  of  Loch  Shin'  is  six-  forced  into  an  unproductive  direction  from  its  excess, 

teen  miles,  though  its  breadth,  like  that  of  Loch  Tay,  while  that  of  England  was  fully  and  better  occupied  • 

is  never  more  than  a  mile.    But  it  is  utterly  wanting  and  it  was  also  not  then  known,  or  forgotten  that  the 

in  beauty,  as  is  true  of  all  the  remaining  lakes  in  this  resort  of  the  heuring  was  capricious  and  uncertain 

country.    Of  these,  the  chief  are  the  Laighal,  the  Thus  it  has  proved;  since  this  and  all  the  other  %\mC 

Naver,  and  the  Hope,  the  latter  of  which  is  about  six  lar  establishments  have  been  long  rendered  useless  by 

miles  in  length.  the  change  of  the  resort  of  thitfish,  partly  to  the  north- 

Of  the  southern  lakes,  there  is  not  one  which  seems  ward,  but  chiefly  to  the  eastern  coast  •  *  - 
to  merit  enumeration  except  Loch  Leven,  already  fully  Little  Loch  Broom  is  aho  a  secure  but  an  useless- 
describedinourarticleKiNBOS8-aHZBJBrVoLXII.p.46l.  harbour;  but  Loch  Greinord  is  nearly  an  open  bay. 
One  only  remark  we  shall  make  in  concluding  this  ac-  Pol  Ewe  is  not  only  capacious  but  safe,  and  isthe  eta- 
count  of  the  rivers  and  the  lakes  of  this  country,  and  it  tion  of  the  Stornoway  packet,  as  well  as  the  seat  of  a 
relates  to  the  small  value  derived  from  them  by  the  pro-  valuable  sahnon  fishery.  Gairlocb,  next  to  it,  is  an 
prietors  or  the  country  at  large.  When  that. extent,  open  harbour,  but  a  good  one,  while  it  is  also  the  centre 
which  we  have  already  pointed  out,  is  considered,  the  of  one  of  the  most  extensive  cod  fisheries  on  this  coast,— 
large  quantity  of  useless  property  must  be  apparent ;  a.fishery  that  might  be  much  extended,  were  it  not  for 
but  this  would  have  been  very  materially  extended  if  the  want  of  persevering  industry, 
we  had  added  the  superficial  measurements  of  the  in*  While  Loch  Torridon,  like  Loch  Broom,  contains 
numerable  mountain  lakes  and  pools  which  it  was  im-  one  of  these  large  and  now  nearly  useless  establish- 
possible  to  include.  The  salmon  fishery  of  the  rivers  merits,  it  is  also  one  of  the  largest  and  most  magnificent 
la  an  important  branch  of  commerce  and  wealth;  but  inlets  in  Scotland,  its  total  depth  being  twelve  miles. 
if  we  exeept  Loch  Leven,  there  is  not  even  an  aU  It  is  divided  into  three  parts,  of  which  the  two  interior 
tempt  made  to  derive  any  profit  from  all  these  lakes,  form  spacious  basins  with  narrow  entrances,  sheltered 
while  they,  are  not  even  fished  for  the  merely  do-  from  every  thing,  and  capable  of  accommodating  large 
metric  consumption  of  the  surrounding  population,  fleets.  Loch  Carron,  including  Loch  Kishorn,  pene- 
If  we  except  the  slender  amusement  of  sportsmen,  trates  even  deeper  into,  the  country;  and,  though  corn- 
there  is  as  little  use  as  profit  derived  from  this  immense  paratively  open,  it  also  offers  secure  and  extensive  har- 
tract  of  valuable  water.  It  is  certain  that,  by  a  proper  hours,  while  it  is  the  seat  of  two  Highland  villages  of 
system  of  stocking  and  fishing,  a  large  supply,  if  not  unusual  magnitude.  It  is  interesting,  in  a  physical  view, 
also  a  large  rent,  might  thus  be  produced,  we  should  as  giving  indications  of  i|s  having  once  been  a  fresh 
say  created,  as  is  done  in  Europe  generally.  It  is  to  water  lake,  which,  by  the  gradual  wearing  down  of  its 
be  seen  whether  the  proprietors  will  remain,  not  only  barrier,  has  at  length  admitted  the  sea,  * 
blind  to  their  own  interests,  but  uselessly  severe  in  re-  .  Loch  Alsh,  including  -Loch  Duich  and  Loch  Lonjr  Loch  Ai  h 
stxicting  the  fishing  of  that  which  would  increase  in-  is  a  singularly  intricate  and  spacious  inlet,  formed  eon-  &c  *  " 
stead  of  dhninisbinff  under  a  proper  fishery,  and  which  jointly  between  the  island  oi  Sky  and  the  mainland, 
would  at  least  benefit  others,  by  permitting  or  encou-  Its  total  depth  may  be  taken  at  twelve  miles,  and  it  of- 
xvging  the  use  of  what  is  of  no  benefit  to  themselves.  fers  the  best  anchorages  on  the  western  coast  <  that  of 

Set  Loch*  and  Firth,.  t^^^{^^'m^h%0ry  ^T'% 

......                                    .  _  &***  expedition,  being  the  comaion  resort  of  ships 

It  is  impossible  to  pass  j>vec  these  without  notice,  as  making  the  inper  passage  to  the  north,  as  is  that «>f  the 

they  form  such  an  important  feature  in  Scotland,  and  Kylehaken  also.    Loch  Duich  in  itself  forms  one  of  the 
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statistics,  most  engaging  scenes  on  the  west  coast  LochHourn, 
( — '  T  ^  succeeding  tg  the  southward,  forms  the  next  deep  in- 
phy^  dentation  m  the  land ;  and  while  it  also  offers  spaeious 
and  secure  harbours,  scarcely  required  where  almost 
every  opening  is  an  anchorage,  it  comprises  the  grand- 
est series  of  wild  and  picturesque  scenery  which  is  to 
be  found  on  the  western  coast,  not  yielding  indeed  to 
any  portion  of  Scotland.  The  narrowness  of  its  upper 
portion,  and  the  precipitous  and  rocky  nature  of  the 
mountains,  with  the  wild  wood  every  where  dispersed, 
gives  it  a  character  of  ornament,  superadded  to  subli- 
mity and  rudeness,  which  is  rarely  equalled. 

If  Loch  Nevish  equals  Loch  Hourn  in  space  and  se- 
curity as  a  harbour,  it  is  without  beauty ;  yet,  in  for- 
mer days,  both  these  lochs  were  valuable  as  the  chief 
resort  of  the  herring,  which  has  long  since  abandoned 
them.  Hence  the  principal  inducement  for  a  new  and 
excellent  road  to  the  former,  branching  from  the  Glen 
More,  which  is  now  nearly  useless.  Loch  Morrer, 
being  a  fresh  water  lake,  ought  to  have  been  enumerated 
with  the  lakes;  but  it  is  separated  from  the  sea  by  so 
very  minute  an  interval,  that  it  seems  almost  to  take 
its  rank  here.  The  joint  inlet  of  Loohananougal  and 
Loch  Avlort  is  spacious,  but  does  not  form  a  good 
or  useful  harbour.  It  derives  some  consideration, 
however,  from  its  being  the  seat  of  the  nearly  useless 
ferry  from  Arasaik  to  Sky,  and  from  the  excellent  new 
road  by  which  it  communicates  with  Fort  William. 
Loch  Moidart,  however  spacious  and  deep,  is  rendered 
useless  from  its  intricacy,  and  from  the  difficulty  of 
getting  out  to  sea  in  westerly  winds. 

Of  the  western  inlets,  Loch  Sunart  is  among  the 
deepest,  since  its  length  from  the  entrance  to  the  ex* 
tremity  exceeds  twenty  miles.  As  a  harbour  it  is  end- 
less, yet  unnecessary;  being  superseded  by  that  of 
Tobermory  in  Mull.  Its  almost  sole  use  is  to  form  a 
water  communication  with  Strontian ;  but  its  margin, 
which  is  often  very  striking  and  picturesque,  presents 
an  interesting  circumstance  in  the  remains  of  the  an- . 
dent  Caledonian  forest,  consisting  of  oaks  not  yet 
dead,  and  probably  not  less  than  1000  yean  old,  the 
trunks  of  which  measure  from  twenty  to  twenty-five 
feet  in  circumference. 

The  Linnhe  Loch  is,  if  not  the  largest,  the  most  im- 
portant inlet  on  the  western  shore  of  the  Highlands ; 
and  if  we  include  Loch  Eil,  it.  even  rivals  Loch  Fyne 
in  length.  The  total  length  from  the  point  of  Morven 
to  Fort  William  is  thirty-two  miles,  and  that  of  the 
western  branch  of  Loch  Eil  is  about  nine.  It  is  pro- 
perly the  continuation  of  the  Glen  More;  nor  is  it  dif- 
ficult to  imagine  that  it  once  penetrated  deeper,  possi- 
bly even  to  the  Murray  Frith,  and  that  the  solid  por- 
tion of  this  great  valley  has  been  chiefly  produced  by 
the  accumulation  of  alluvial  matters.  Its  importance, 
as  giving  access  to  a  large  coast,  as  well  as  by  leading 
to  the  Caledonian  canal,  is  manifest ;  and  is  rendered 
evident  to  observation  by  the  number  of  coasting  ves- 
sels by  which  it  is  perpetually  navigated. 

Thus  also  it  is  the  entrance  to  Loch  Leven  and  to 
Loch  Creran.  By  means  of  the  former  there  is  access 
to  the  extensive  slate  quarries  of  Glenco ;  and  thus 
also  it  would  be  easy  to  establish  a  communication  be* 
tween  the  eastern  and  western  seas,  by  means  of  a  road 
which  nature  has  hitherto  in  vain  pointed  out*  From 
the  king's  house  at  the  head  of  Glenco,  there  is  a  near* 
lv  level  surface  of  sixteen  miles  to  the  head  of  Loch 
Kannoch,  affording  the  greatest  facility  for  a  road  | 
while  the  navigation  of  that  lake  might,  if  required, 
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supersede  the  road  hence  to  Blair,  and  thus  timet  fa^ 
Glen  Tilt  as  far  as  the  Tarff.  A  further  piece  of  tune  ^4 
or  ten  miles  would  fall  into  the  road  already  made  to^jj 
the  westward  of  Braemaf,  and  thus  the  comnmnieatHn p^**] 
with  Aberdeen  is  completed.  When  so  many  difficult, 
and  some  superfluous  communications  have  been  made, 
it  is  rather  surprising  that  this  cheap  and  obvious  one 
should  have  been  overlooked.  Theintereatiiigsceoery 
of  Loch  Leven  is  generally  known,  as  is  that  of  Loch 
Creran,  but  the  latter  is  useless  in  every  sense. 

The  length  of  Loch  Etive  is  twenty  miles;  the  up*  Lai  a 
per  half  having  the  characters  of  a  fresh  water  like, 
and  the  lower  being  navigated  as  far  as  the  iron  worb 
of  Bunawe.  The  higher  portion  is  not  very  salt,  and 
often  quite  fresh ;  and  here  also  are  the  perishing 
remains  of  an  ancient  oak  forest,  similar  to  that  of 
Loch  Sunart.  These  two,  we  believe,  are  the  ooly 
remains  yet  living  of  the  ancient  oak  forests  of  Scot* 
land ;  though  there  can  be  no  doubt  that  the  greet* 
number  of  the  present  coppices  are,  like  these,  the 
progeny  of  the  ancient  tylva  Caledonia.  The  treei 
of  Loch  Etive  are  of  similar  dimensions  to  those  of 
Loch  Sunart,  and  tsfough  only  pollards,  are  flooriihiiif 
at  the  branches  which  shoot  from  their  knotted  and 
hollow  trunks.  The  whole  is  a  scene  of  great  wfldneu 
and  grandeur,  but  without  variety.  Below  Bonaire, 
the  strait  of  the  Connel  is  noted  for  the  turbulence 
and  fall  of  the  tides  at  ebb  and  flow,  as  it  also  is  for  the 
celebrated  ruins  of  Dunstaffliage  castle. 

We  may  pass  over  Loch  Feochan  and  Loch  Melfbrt,  Ufti 
as  of  no  peculiar  interest,  to  notice  Loch  Craicmb,^ 
rivalling  Loch  Lomond  in  the  beauty  of  its  islandi, 
and  the  jpicturesque  effects  of  its  ainffular  scene?. 
Here  also  the  shallower  indentation  of  Loch  Cram 
forms  the  western  avenue  to  the  canal  of  that  nine, 
communicating  with  Loch  Fyne,  and  cutting  of  the 
long  navigation  round  the  Mull  of  Cantyre.  Loch  Swin, 
which  is  ten  miles  deep,  is  a  narrow  and  parallel  in- 
let, remarkable  chiefly  for  the  extremely  singular  sod 
beautiful  scenery  of  its  upper  extremity ;  and  Loch 
Killisportt  parallel  to  it,  but  of  less  depth,  is  a  good 
harbour,  without  being  a  necessary  or  useful  one. 

By  means  of  Loch  Tarbet,  nearly  meeting  Loch 
Fyne,  the  peninsula  of  Cantyre  is  rendered  almost  an 
island;  and  here  a  communication  between  the  two  it 
practicable  by  the  expedient  of  carting  the  boats  aero* 
the  narrow  isthmus  whidh  separates  the  east  and  wart 
Loch  Tarbets.  Hence  wasinvented  the  fictitious  tale  re- 
spectmgMagnusBarehxytandDonaldBaiie;  atalewhieh 
betrays  itself,  when  it  is  recollected  that  Magnus  was 
the  proprietor  of  all  die  islands  already,  and  that 
Donald  was  a  refugee  and  a  supplicant,  and  had 
never  been  the  possessor  of  the  lands  which  he  is  as 
serted  to  have  thus  ceded.  As  an  anchorage,  Loch 
Tarbet  is  not  used,  but  it  is  the  station  of  the  packet 
for  Iala. 

Passing  now  the  Mull  of  Cantyre,  we  arrive  at  the 
excellent  harbour  of  Campbelltown,  a  small  but  an  im- 
portant inlet  from  its  position,  as  well  as  for  its 
commercial  uses.  Beyond  this  we  enter  Loch  Fyne,  fcifl 
the*  largest  indentation  which  Scotland  possesses.  The 
total  length  of  this  great  amueaity  ia  forty  miles,  and, 
as  far  as  Loch  Gilp,  it  is  four  miles  in  breadth.  Bar- 
ing been  the  most  steady  resort  of  the  herring,  it  isa 
most  important  fishing  station,  while  it  also  tonus  an 
extensive  water  communication  for  a  large  tract  of  the 
western  Highlands,  peculiarly  valuable  aa  connected 
with  Glasgow  and  the  low  country.    It  offers  little 
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a*  picturesque  beauty  to  the  mere  traveller.  Loch  Stra- 
'w  ven  and  Loch  Ridan,  branching  from  the  Kyle*  of 
|Pb7>  Bute,  are  nearly  uninteresting  in  every  sense. 

The  length  of  Loch  Long  is  sixteen  miles,  and  toge- 
ther with  Loch  Goyl,  it  forma  an  extensive  indents- 
Don,  while  it  also  affords  a  ready  avenue  to  Loch  Lo* 
tnond.  Hence  it  is  now  well  known,  nor  need  we  do 
nore  than  barely  mention  the  neighbouring  opening  of 
the  Oare  Loch.  The  sestuary  of  the  Clyde  itself  may 
however  be  looked  on  as  a  similar  sea  loch  to  Loch 
Fyne,  and  its  total  depth  from  the  Garroch  head  is 
about  thirty-two  miles. 

The- western  coast  presents  but  one  more  inlet,  in 
Xoch  Ryan ;  and,  in  the  Solway  firth,  it  is  sufficient  to 
mention  the  wide  bay  of  Luce,  that  of  Wigton,  and 
the  much  smaller  harbour  of  Kirkcudbright 

On  the  eastern  coast,  we  find  comparatively  few 
indentations,  a  misfortune  which  is  even  more  severe- 
ly felt  by  England,  in  the  want  of  harbours  on  those 
shores  where  commerce  and  industry  have  found  their 
most  tempting  seats.    There  is  scarcely  indeed  more 
than  one  good  harbour  on  the  whole  eastern  side  of 
Scotland ;  all  except  Cromarty  ibeing  bad  and  unshelter* 
ed  roadsteads,  or  shallow  and  inconvenient  firths  and 
tide  rivers. 
h       The  great  sinuosity  of  the  Forth  is  the  first  in  order 
as  in  magnitude,  and  has  already  been  fully  described 
in  our  article  Forth,  VoL  IX.  p,  482. 
h       The  length  of  the  firth  of  the  Tay,  from  Button 
Neaa  to  Perth,  is  scarcely  more  than  half  that  of  the 
Forth,  not  exceeding  twenty-six  miles,  while  it  has 
the  character  of  an  inland  sea  throughout.    Though 
not  venr  open  to  the  sea,  it  is  a  bad  harbour,  from  its 
want  of  water,  but  still  more  from  the  difficulty  of  an 
entrance  encumbered  and  obstructed  by  banks  and 
shifting  shoals.    It  is,  however,  the  medium  of  a  con* 
siderabie  commerce;  while,  in  -splendour  and  wealth, 
and  in  picturesque  beauty,  its  banks  even  exceed  those 
of  the  firth  of  Forth.    Nor  does  it  shoal  so  rapidly 
above.    At  present,  the  ebb  is  such  in  the  upper  parts 
of  this  last  inlet*  as  to  leave  an  enormous  extent  of  mud 
dry  at  low  water,  and  every  year  the  salt  marshes  gain 
on  it,  so  as  to  indicate  the  day  when  it  will  become, 
far  below  Alloa,  what  it  is  now  near  Stirling,  a  tortu- 
ous river,  creeping  through  flat  meadows.     Ft  is  more 
probable  that  the  greater  obstructions  to  the  firth  of 
Tay  will  be  extended  near  its  entrance,  where  the 
most  rapid  accumulation  of  alluvium  is  taking  place, 
and  thus,  at  some  future  period,  it  may  become  an  in- 
land aea,  of  a  far  different  character ;  while,  above,  the 
rich  lands  of  the.Carseof  Gowrie  are  extending,  by 
the  lateral  addition  which  the  process  of  projecting 
embankments  produces. 

Were  the  basin  of  Montrose  what  it  appears  to  be 
in  the  map,  it  would  be  one  of  the- most  enviable  bar* 
hours  in  the  world ;  but  it  possesses  no  water,  and  is 
absolutely  useless.  .  Hence,  also,  even  to  the  Murray 
Firth,  there  is  not  an  indentation  that  requires  to  be 
named  ;  and  even  this  is  a  deceptive  spot  to  those  who- 
might  be  tempted  to  judge  of  it  from  the  general  as* 
pect,  both  of  itself  and  of  the  surrounding  land.  The 
total  depth  of  this  great  sinuosity  is  seventeen  miles, 
of  which  seven  belong  to  the  Firth  of  Beauley.  In 
picturesque  beauty  it  cannot  well  be  exceeded,  whether 
nre  regard  the  mountain  outline,  or  the  richness  and 
cultivation  of  its  shores.  But  the  navigation  is  singu- 
arly  difficult  and  dangerous ;  and  it  is  thus  a  most 
infortunate.  entrance  to  the  Caledonian  canal.  So 
hallow  is  the  water,  that  even   the  smaller  class  of 
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vessels  can  only  pass  it  with  an  expert  pilot ;  as  the  Statistics, 
navigable  depth  is  limited  to  the  wandering  river, 
whose  blind  course,  between  banks  of  mud  .and  sand, 
is  concealed  by  the  water,  which  never  ebbs  from 
these  shallows.  Nor  is  the  anchorage  at  Inverness 
much  better ;  being  deficient  in  depth,  though  secure 
from  sea  and  wind. 

If  it  were  a  compensation  to  the  defects  already  enu* 
merated,  of  the  eastern  shore  of  Scotland,  the  harbour 
of  Cromarty  might  atone  for  any  thing.  This  magni- 
ficent and  truly  inland  sea  is  twenty  miles  in  length, 
and  at  one  point  seven  in  breadth ;  while,  with  respect 
to  beauty,  whether  of  its  mountain  outline  and  bound- 
ary,  or  of  cultivation  and  richness  of  aspect,  it  exceeds 
all  the  others  with  which  it  might  be  put  into  compe-« 
tition.  As  a  mere  harbour,  it  is  capable  of  holding 
the  fleets  of  Britain,  though  shallow  and  useless  in  its 
remoter  parts ;  and  as  a  harbour,  also,  it  is  not  only 
easy  of  access,  but  rendered  so  obvious  by  the  height 
of  its  entrance  through  the  lofty  and  corresponding 
Suters,  that  it  may  be  taken  without  a  pilot  in  the 
darkest  night,  and  in  the  worst  weather.  Were  it 
possible  that  commerce  and  capital  should  ever  find 
their  way  to  Cromarty,  it  might  even  supersede  every 
rival  port  on  the  eastern  coast  of  Britain. 

The  Firth  of  Dornoch,  or  Tain,  is  about  twelve 
miles  long,  and  its  course  is  both  intricate  and  con- 
tracted at  the  middle.  It  is  also  shallow  in  its  upper 
part,  where  it  might  otherwise  form  a  safe  har- 
bour, were  any  harbour  required  in  the  vicinity  of 
Cromarty.  The  Fleet  is  the  last  of  these  sinuosities. 
But  this  is  little  more  than  a  contest  between '  shoals 
and  marshes ;  and  as  it  has  now  been  dammed  by  a 
mound  with  a  sluice,  which  forms  a  road  superseding 
a  former  ferry,  it  will,  in  no  long  time  become  a  series 
of  meadows  and  marshes,  to  be  ultimately  consolidat- 
ed into  a  valuable  tract  of  land. 

For  an  account  of  the  islands  of  Scotland,  we  must 
refer  to  the  following  articles,  under  which  they  have 
been  described  with  great  minuteness. 
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1.  Ailsa,  Vol.  I.  p.  306. 

2.  Arran,  Vol.  Ii.  p.  493. 

3.  Barra,  Vol.  III.  p.  402. 

4.  Bknbicula.  Vol.  III.  p.  447' 

5.  Brrnbra,  Vol.  III.  p.  478. 

6.  Butb,  Vol.  V.p.  152. 

7.  Iona,  VoL  XII.  p.  21 6. 

8.  Isla,  Vol.  XII.  p.  318. 

9.  Jura,  Vol.  XII.  p.  400. 

10.  Kilda,  St.  VoL  All.  p.  450. 

11.  Lewis  and  Harris,  Vol.  XII.  p.  615. 

12.  Mull,  Vol.  XIV.  p.  739- . 

13.  Orkney  Islands,  Vol.  XVI.  p.  1. 

14.  Bona,  Vol.  XVII.  p.  444. 

15.  Ronay,  VoL  XVII.  p.  444. 

16.  Rum,  Ego  and  Muck,  and  Canna,  Vol.XVlL- 

p.  *480. 

17.  Sanda,  vol.  XVII. 

18.  Scalpa,  VoL  XVII. 

19.  Scarda,  VoL  XVII. 

20.  Shetland  Islands,  VoL  XVII. 

21.  Shiant  Isles,  Vol.  XVIIL 

22.  Sky,  VoL  XVIII. 

23.  Stappa,  Vol.  XVIIL 

24.  Tirey  and  Coll,  VoL  XVIII. 

25.  Uist,  Vol.  XVIIL 
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Natural  History,  Gbology,  Mineralogy. 

• 
In  that  which  is  commonly  called  natural  history,  in- 
cluding the  departments  of  zoology,  in  all  its  branches, 
and  botany,  there  is  little  or  nothing,  in  its  nature  in 
Scotland,  so  far  differing  from  that  of  the  rest  of  Bri- 
tain as  to  require  a  separate  detail ;  and  we  shall  here 
therefore  refer  to  our  article  on  England,  where  that 
subject  has  been  already  generally  treated.  It  is  in 
the  branch  of  geology  and  mineralogy  alone  that  the 
distinction  is  real  and  important;  and  therefore  we 
shall  here  occupy  the  space  which  we  have  to  bestow 
on  this  subject,  with  a  sketch  of  the  geology  and  mi- 
neralogy of  Scotland :  an  extensive  subject,  which  might 
Well  occupy  a  volume. 

The  account  already  given  of  the  physical  geography 
may  be  considered  as  the  basis  of  this  subject,  and  there- 
fore we  have  already  cut  short  a  large  portion  of  this 
article  in  that  particular  one  to  which  we  may  now  refer. 
It  only  remains  to  describe  the  general  places  and  con- 
nections  of  the  several  rocks  which  are  found ;  and,  we 
believe,  that  the  best  method  wiH  be  to  enumerate  them 
according  to  their  geological  places  and  esteemed  or- 
der of  superposition.  We  shall,  therefore,  commence 
with  granite,,  and  proceed  upwaids  to  the  superficial 
strata.  We  must  also  premise,  that  as  the  subject  of 
coal  has  already  been  amply  treated  in  our  article  oh 
that  subject,  we  shaH  here  omit  that  important  branch 
of  the  present  enquiry. 

Granite  is  found  in  distinct  and  distant  parts  of  Scot- 
land;  but  the  most  extensive  tract  is  in  Aberdeenshire. 
Here  it  forms  the  great  mountain  mass  of  Cairngorm, 
Ben  Avon,  and  the  associated  mountains  on  both  sides 
of  the  Dee ;  ramifying  also  into  Inverness-shire  and 
Perthshire.  Over  some  considerable  tracts  it  is  con- 
tinuous ;  but  in  others  it  is  interrupted  in  that  respect 
by  patches  more<or  less  extensive,  of  the  schistose  rocks 
which  are  superincumbent  on  tfie  mass.  When  it  va- 
nishes, it  is  accompanied  by  veins  penetrating  the  ad- 
joining rocks  ;  and  of  these,  the  examples  in  Glen  Tilt 
are  celebrated  in  the  history  of  Scottish  geology,  as  hav- 
ing attracted  the  attention  of  many  of  its  geologists. 
The  arguments  and  views  drawn  from  these  are  well 
known  to  the  cultivators  of  this  science ;  and  being  fo- 
reign to  a  sketch  of  local  or  topographic  geology,  we 
shall  pass  them  over. 

From  this  great  centre,  the  granite  is  found  extending 
through  all  the  lower  parts  of  Aberdeenshire,  even  to 
Peterhead,  and  further  north,  till  it  is  cut  off  by  the 
superincumbent  slate,  and  other  rocks  which  follow  it 
in  this  direction.  To  the  south  q£  .Banff  it  reappears 
in  another  considerable  tract,  and  is  there  cut  off  again 
and  terminated  by  the  western  mountains  of  this  coun- 
ty. It  would  be  impossible  to  detail  the  boundaries  of 
the  granite  in  Aberdeenshire,  and  the  relative  spaces 
occupied  by  the  other. rocks  intermixed  with  it,  for 
want  of  sufficient  political  or  local  boundaries  and 
names ;  but  it  may  be  safely  estimated,  that  one  half 
the  country  eastward  consists  of  this  rock,  irregularly 
intermixed  with  the  gneiss,  slate,  and  other  substances 
which  lie  over  it  Here  also  we  must  remark,  that  it 
occupies  the  lowest  levels  as  well  as  the  loftiest  moun- 
tains, being  found  even  on  the  sea  shore,  at  Peterhead, 
jind  elsewhere. 

Jn  the  neighbourhood  of  Aberdeen  it  is  extensively 


quarried  both  for  home  consumption  and  exportstioa;  _ 
and  it  is  properly  esteemed  to  be  one  of  the  most  vain!  v 
able  kinds  in  the  market  for  its  beauty  and  durability. 
That  it  was  not  used  for  Waterloo  bridge  instead  of  the 
far  less  durable  Cornish  atone,  has  been  a  frequent  cane 
of  regret. 

Proceeding  northward,  the  next  tract  of  granite  on 
on  the  east  coast  of  Sutherland,  occupying  a  apace  of 
about  eighteen  miles  on  the  Bhore,  or  near  it,  anditats* 
ing  into  the  interior  country  to  a  point  indefinable  (far 
want  of  proper  marks  and  references.  This  tract  i»en- 
tirely  hilly,  though  not  high,  and  is  tolerably  umata. 
rupted  as  far  as  it  extends*  though  re-appearing  again  in 
the  interior  in  a  few  insulated  outstanding  patches.  It 
is  nowhere  wrought. 

The  next  granite  to  the  north  must  be  sought  is  the 
Orkney  and  Shetland  islands,  where  it  is  very  acautfe), 
and  seldom  of  any  great  extent.    In  Orkney  in  parti- 
cular, the  appearances  are  extremely  minute,  being  cos- 
fined  to  a  small  spot  near  Stromness,  and  another  at  da 
great  distance-  from  it  in  one  of  the  neighbowittg 
islands.  /  In  the  Shetland  islands,  Fool*  presents  a 
equally  insignificant  patch  on  its  eastern  shore;  tout 
the  main  islands  the  appearances  are  more  extermrt 
Here  it  chiefly  occupies  the  western  side  of  the  Main- 
land, reaching  in  an  interrupted  manner,  or  in  two  dis- 
tinct regions,  from  the  north  to  the  south  of  its  wide* 
portion.     Itonas  Hill,  the  principal  eminence,  ia  formed 
of  granite.    The  other  appearances  are  so  scattered,  as 
to  be  nearly  undefinaUe  in  words;  but  we  are  lea 
anxious  to  detail  the  exact  geology  of  the  Shetland 
islands,  as  we  can  refer  to  a  very  accurate  and  deuiW 
paper  drawn  up  by  Dr.  Hibbert  in  the  £daaoargsPfc 
losophical  Journal,  and  accompanied  by, a  map,  as  vn 
as  to  his  more  extensive  and  complete  work  on  tto 
islands.  .     . 

In  the  western  Highlands,  on  the  mainland,  the 
appearances  of  granite  are  so  scanty  and  scattered,  tl* 
we  are  unable  to  point  out  the  unmarked  sud  un- 
known places  where  they  exist,  and  shall  here  tta* 
fore  name  only  one  mass  in  Kintail,  near  Loch  DuiA 
because  we  can  refer  to  a  mark  for  it.  In  the  nta* 
•f  the  same  coast,  the  only  mass  of  this  rock  nil* 
which  farms  the  Ross,  or  western  promontory  of  1M 
already  noticed  for  its  commercial  facilities ;  a  nas 
which  extends  also  to  a  little  island  at  some  disttw 
from  the  shore.  The  granite  which  was  formerly  no- 
ticed as  found  in  Harris,  is  only  a  vein.  On  tfo 
shore,  however,  we  ought  also  to  indicate  a  f*u 
tract  which  lies  in  the  neighbourhood  of  Strontiafl. 

This  brings  us  to  Fort  William,  whence  we  may  re- 
turn eastward  through  Perthshire.  The  granite  <* 
Fort  William  forms  the  base  of  Ben  Nevis ;  and,  arte 
some  interruption,  k  reappears  in  the  moor  of  He- 
noch, and  again  in  Cruachan  and  the  aorrouwfo; 
mountains,  which  forms  another  of  its  most  coraids- 
able  appearances  in  Scotland.  From  the  moot* 
Rannoch,  it  appears  at  various  places,  till,  rn  s  cerw 
sense,  it  may  be  conceived  to  join  with  the  great  a* 
of  Aberdeenshire,  though  the  exact  points  of  app*- 
ance,  and  the  limits,  are  not  defineable  without  a  f«* 
logical  map. 

•  Excepting  a  small  portion  near  Comrie,  Arras  p 
sents  the  only  remaining  granite  to  the  north**'- 
forming  its  well  known  group  of  mountains;  to- u 
we  have  already  referred  to  Dr.  Hibbert's  ecoir- 
work  for  the  Shetland  islands,  so  we  efaall  beret*' 
for  all  the  Dicer  details  of  Arrati  to  ttfat  of  ^ 
Headrick,  a  similar  pattern' *f  miniate  accuracr,* 
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»  for  ibe  correcter  details  of  the  islands  in  general,  we  .  places,  and  it  occurs  partially  in  Sutherland,  Caith-  ^^^ 

J  most  refer  to  Dr.  MacCulloch's  general  work  on  these,  ness,  and  Ross,  both  to  the  eastward  and  westward ;   <^CTT 

,   comprising  matters  far  too  extensive  for  our  present  these  latter  connections  being  similar  to  what  it  possesses' 

narrow  space.  in  some  of  the  northern  islands.    In  the  southern 

.    The  remaining  granite  of  Scotland  must  be  sought  islands,  it  is  most  remarkable  in  Jura  and  Scarba  ; 

in  Galloway, in  CriffeJ,  and  in  the  mountains  which  though  scanty  in  both,  from  its  mode  of  interstratifica- 

ranjrefrom  the  Fleet  along  the  ridge  of  Cairns-rauir.  tton  with  quarts  rock  and  clay  slate.     In  Bute,  it  is 

The  neit  rocjt  in  geological  order  is  gneiss,  and  this  conspicuous;  but  this  island  is  so  much  *  part  of  the 

forms  the  most  extensive  of  the  rocks  in  the  northern  adjoining  land,  that  we  scarcely  think  it  worth  while 

division  of  Scotland.     To  define  it  by  words  would  be  to  consider  it  separately. 

a  hopeless  task.    In  Aberdeenshire,  it  occupies  a  large  In  the  south  of  Scotland  this  rock  is  rare;  but  it 

portion  of  that  space  which  is  not  granite ;  being,  in  -occurs  occasionally  on  the  confines  of  the   granite, 

a  superficial  view,  irregularly  intermixed  with  it.    On  though  never  forming  a  separate  and  noticeable  tract, 

the  north  of  Scotland,  if  we  commence  near  Reay  in  as  for  as  this  country  has  yet  been  investigated/   Mica 

Sutherland,  it  may  be  considered  to  predominate  on  slate  is  of  no  use ;  but  a  soft  variety,  which  is  properly 

a  line  nearly  due  south  nearly  as  far  as  Killicrankie ;  the  talc  slate  of  geologists,  has  been  used  in  buHding 

while,  westward!,  it  occupies  the  whole  country,  with  the  two  magnificent  hooves  of  Inverary  and  Tajmouth. 

the  exception  of  the  granite  already  mentioned,  of  some  '    Quarts  rock  is  the  next  in  general  order,  and  it  Quartz 

porphyry,  and'  of  some  considerable  tracts  of  quartz  forms  a  somewhat  conspicuous  substance  in  Scotland,  rock, 

rock  and  red  sandstone.    The  future  remarks  on  these  though  far  inferior  to  mica  slate  in  the  extent  which  it 

will  give  a  better  positive  idea  of  the  extent  of  the  covers.     It  is  at  the  same  time  so  scattered  that  we 

gneiss,  in  the  way  of  exception,  than  if  we  had  here  must  pass  suddenly  from  one  part  of  the  country  to 

attempted  to  define  its  most  irregular  boundaries.  another  totally  unconnected,  in  attempting  to  indicate 

It  is  not  found,  as  far  as  we  yet  know,  to  the'  south  its  places, 
of  the  Highlands,  or  southward  of  the  Clyde  and  Tay;  -  In  Shetland  it  is  found  on  the  western  shore,  occu- 
but  it  forms  a  considerable  portion  of  Shetland.  The  pying  a  space  which,  there,  must  be  esteemed  conside- 
islaud  of  Yell  is  nearly  all  composed  of  it,  and  it  occu-  Table.  In  the  Western  islands,  there  is  a  considerable 
pies  also  a  conspicuous  part  of  the  Mainland.  In  tract  of  it  in  Sky  ;  but  the  chief  mass  lies  in  Jura  and 
roula  and  Orkney  it  forms  little  patches  accompanying  the  remainder  of  that  chain,  of  which  it  forms  a  con- 
the  granite.  In  the  Western  islands,  almost  the  whole  apicuous  portion.  The  far  larger  part  of  Lungs, 
of  the  long  isfaaicYeaeaaaewea^apaiBsvas  do  Coll,  Tirey,  Scarba,  and  Jura,  consist  of  quarts  rock;  and  the  • 
and  lona ;  as  well  as  Rona,  and  a  certain  portion  of  Paps  are  entireta  formed  of  it.  In  Isla  also  it  consti- 
the  south-east  part  of  Sky,  and  a  small  part  of  Mull,  fume  tamaamh  larger  portion,  of  the  mountainous  dis- 
connected wkh  the  granite  of  that  island.  trick 

The  charaetvraaf  this,  rock  present  endless  variety  in  *  On  the  mainland,  it  am  *ery  conspicuous  and  abun- 
Scotland,  but  it  is  nowhere  used  for-  building.  A  few  dant  in  Sutherland  to  the  aaaotwairt,  and  is-  round  dis- 
of  the  most  fissile  kinds  are  indeed  sometimes  employed  persedly  along  the  coast  of  Ross-aMrc;  while  in  the 
for  roofing,  in  the  windy  districts,  being  well  calculat-  interior  country  it  also  forms  many  mountain  summits, 
ed  by  their  weight,  for  this  office.  We  already  re*  occurring  without  names  and  incapable  of  reference* 
marked,  in  the  account  of  the  Physical  Geography,  We  already  noticed  in  the  geography,  the  conspicuous 
that  the  general  bearing  of  the  stratification  was  north*  ridge  of  Balloon-  nan-fey,  and  may  add  that  it  appears 
eastward  ;  and  shall  only  further  add,  that  though  the  in  Canasp  and  many  other  hills,  as  also  at  the  eastern 
prevailing  dips  are  southerly,  they  are  often  reversed,  extremities  of  Loch  Torridon,  Loch  Broom,  Loch 
while  the  angle  of  inclination  is  also  very  irregular.  J4aree,  and  other  places  in  this  quarter.  On  the  east 
*  The  next  rock  in  order  is  mica  slate  ;  and  the  of  Sutherland  it  is  also  found  in  the  mountains  of 
boundaries  of  this  are  somewhat  more  simple,  at  least  Mohr-ben  and  Scuir-ben.  In  Banff,  it  is  equally  re- 
as  to  the  larger  mass,  though  there  are  many  inferior  markable  in  the  Knock-hill  and  in  many  other  sum- 
portions  of  which  it  would  be  impossible  to  convey  an  inks  :  as,  further  south,  it  forms  the  summits  of  Ben-y- 
accurate  idea.,  gloe  and  other  mountains  in  this  neighbourhood,  ex- 
This  greater  tract  may  be  considered  as  commencing  tending  in  a  line  westward,  far  into  Breadalbane.  We 
at  the  Mull  of  Cantyre,  extending  northwards,  with  formerly  remarked  that  it  had  been  applied  to  ho  uses, 
exceptions  from  other  intervening  rocks,  as  far  afe  and  we  cannot  discover  that  it  is  known  to  the  sooth  ot% 
Cruachan,  and  then  stretching  across  the  island  so  as  the  Tay  and  Clyde.  •  ■. 
to  be  bounded  southwards  by  the  declivities  of  the  -  The  next  rock,  clay  slate,  is  more  important  from  its  ciay  slate.  V 
mountains ;  while  at  the  northward  line,  its  intermix*,  commercial  value,  on  which  we  already  made  some  re* 
ture  and  alternations  with  other  rocks  are  so  numerous  '  marks  in  treating  of  the  commerce  and  manufactures 
and  variable,  that  it  does  not  admit  of  definition.  We  of  the  western  districts.  It  is  wrought,  besides,  in 
can  only  remark,  that  it  is  gradually  extenuated  as  it  many  places  in  the  centre  of  Scotland ;  as  at  Callander 
proceeds  towards  the  east,  and  that  it  at  length  disap-  and  near  it,  near  Loch  Lomond,  Comrie,  Dunkeld, 
pear*.                                   x  Blairgowrie,  and  elsewhere,  as  well  as  in  some  parts  of 

Independently  of  this  great  mass,  mica  slate  occurs  the  south  of  Scotland, 

dispersedly  in  various  other  places.    It  is  interstrati-  '     The  geography  of  this  rock  is  very  extensive  and 

fied  with* tlte  gpcias  on  various  occasions,  and  very  par-  very  scattered,  so  as  to  render  it  impossible  to  follow 

ticularJy  whet)  *h^y  rioeet  in  Perthshire.'    On  the  west  the  whole  of  its  localities  without  a  very  lengthened 

coast,  itoe^urs  similarly  among  thr  beds  of  the  same  rock;  detail,  and  the  aid  of  a  coloured  man.    And  we  must 

as  it  doea  inr.Arran.near  the  granite/and  in  Banff  and  also  here  premise  that  the  geological  term;  clay  slate, 

A.berdeonsbires,  both  with  the  granite  and  the  gneiss,  'does  not  always  imply  roofing  slate,  though  this  mate* 

.   la  the  island*,  it  exists,  but  is  little  conspicuous,  jrial  would  unquestionably  be  found  in  many  places 

fn  Shetland*  it  if  found  with  .the  gneiss  in  various  where  it  has  never  yet  been  sought 
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£tatjatics.       It  abounds  in  the  southern  promontory  of  Shetland,  try.    This  is  a  tract  already  worked,  and  which  might  *4 

L-*~-r~*-J'  and  is  also  found  scattered  in  many  places  to  the  be  wrought  much  more  extensively  in  this  rich  tod  **v 

Gtd°S7*  northward,  and  in  many  of  the  smaller  islands.    The  populous  county,  were  its  existence  through  so  lam  ^ 

greatest  tract  here  is  that  which  reaches  from  Sum-  a  space  suspected.    It  is  now  quarried  in  FouldanHiIl, 

burgh-head  northwards  to  Scalloway  and  beyond  it  possibly  elsewhere,  and  its  produce  is  of  a  very  good 

-  For  the  others  we  shall  refer  to  the  accurate  documents  quality.    To  geological  science  abstractedly,  some  of 

already  pointed  out    In  the  Western  islands  there  is  its  connections  are  interesting ;  but  the  detsile  would 

a  slender  tract  of  this  rock  on  the  eastern  shore  of  take  us  out  of  the  rigid  path  of  the  present  topograph 

•  North  Uist,  and  the  adjoining  spots ;  but  the  only  con-  cal  sketch  of  Scottish  geology, 
spicuous  tract  is  that  which  accompanies  the  quartz        To  omit  noticing  a  few  patches  and  minuter  strata 

rock  already  described,  of  Jura,  and  the  remainder  of  of  this  rock  so  scattered  and  so  trifling  as  to  be  in* 

.  that  chain.    This  was  formerly  noticed  in  a  commer-  practicable  in  detail,  we  must  now  pass  suddenly  from 

cial  view.     The  principal  mass  occupies  the  small  the  north  to  that  immense  tract  of  the  same  rock  which 

islands,  there  described,  with  all  those  smaller  ones  may  almost  be  said  to  form  the  south  of  Scotland, 

which  lie  in  the  strait  that  separates  these  from  the  Here  again  we  are  lost  in  attempts  to  define  its  boon* 

chain  of  Jura.    On  this  side  i\  skirts  the  eastern  shore,  daries ;  and,  as  formerly,  must  trust  partly  to  the  ac* 

even  to  the  extremity  of  Isla,  where  it  might  also  be  count  we  shall  have  to  give  of  the  sandstone,  which 

wrought ;  and  it  moreover  appears  on  the  western  side  forms  the  chief  exception, 
of  the  latter  island,  in  various  and  extensive  strata.  But  of  this  rock,  we  must  first  remark,  geologically, 

In  Arran  it  accompanies  the  granite ;  and  in  Bute  that  its  general  characters  are  very  different  from  tbf 
and  Inch  Maraoch,  where  it  is  also  wrought,  it  must  of  the  clay  slate  in  the  northern  division,  as  we  put)? 
be  conceived  to  belong  to  that  extensive  range  which  indicated  in  treating  of  the  physical  geography  of  that 
traverses  Scotland ;  and  which  we  may  now  describe,  district.  There  is  here  no  such  regular  sequence  fron 
as  it  is  impossible  to  pursue  any  useful  order  in  this  granite  upwards,  nor  no  superposition  of  tins  day  stae 
description.  This  tract  is  of  various  breadth,  but  sel-  to  mica  slate  and  gneiss,  as  so  often  occurs  there.  In 
dom  exceeds  a  mile  or  two ;  and  it  extends  in  a  tolera-  fact,  its  real  geological  connections  and  positions  are 
b\y  straight  line  to  the  east  shore,  passing  through  the  As  vet  very  obscure ;  but  in  this  it  partakes  with 
points  formerly  indicated  as  quarries.  This  is  not,  Wales,  the  Isle  of  Man,  Cornwall,  and  Camberta), 
however,  an  entire  mass  of  clay  slate,  but  consists  of  which,  in  all  important  particulars,  it  resembles.  It  is 
various  schistose  rocks,  among  which  that  substance  probable  that  it  must  be  esteemed,  like  those,  to  fbflov 
seldom  occupies  more  than  a  third  or  fourth  part  immediately  on  granite,  with  few  or  scanty  porta*  of 
The  whole  belt  is  defined  with  tolerable  accuracy  on  other  rocks  interposed ;  and  that  there  is  thotlnti 
both  sides;  though,  without  a  coloured  map, .we  could  brief  and  imperfect  series  between  the  lowest  of  fa 
not  lay  down,  nor  even  approximate  to  its  limits.  It  primary  and  the  lowest  of  the  secondary  rocks, 
remains  for  those  to  whom  its  course  and  extent  are  a  In  its  mineral  character  also,  it  somewhat  differs,  u 
thus  pointed  out,  to  render  it  of  far  more  value  than  it  it  does  in  the  accuracy  of  its  stratification  end  of  its 
has  yet  be^en,  by  opening  quarries  in  many  other  lamination,  or  fissile  tendency.  Hence  it  is  difficult  to 
places,  where  a  populous  and  adjoining  country  would  discover  and  pursue  the  stratification;  and  is  the  la- 
insure  a  regular  and  sufficient  demand.  minor  tendency  is  equally  rare,  or  irregular,  or  obscure, 

On  the  west  shore  there  is  a  small  portion  of  clay  it  seldom  is  capable  of  affording  roofing  slate.  Yet  we 

slate  near  the  Crinan  canal,  which,  geologically,  pos-  must  observe  that  it  has  not  been  sufficiently  examined 

sesses  a  certain  connection  with  that  of  the  slate  islands  *°r  this  purpose,  and  is  indeed,  in  most  places,  scarcely 

of  this  coast,  and  which  might  be  wrought  were  there  suspected  of  being  the  very  substance  from  which  slit* 

any  demand ;  but  we  need  not  point  out  any  more  of  is  generally  procured.    With  respect  to  its  qoaliryor 

these  trifling  strata  till  we  reach  that  at  Balahulish.  texture,  the  coarser  kinds,  formed  of  fragments  more 

The  extent  of  this  rock  is,  in  this  vicinity,  more  consi-  or  less  minute,  prevail  very  much  ;  yet  these  are  sus- 

derable  than  is  apprehended,  but  as  the  convenience  of  ceptible  of  being  wrought  for  slate,  as  they  actually 

the  Glenco  quarries  supersedes  any  other,  it  is  not  are  m  Cumberland ;  while  even  among  the  coarse* 

likely  to  be  ever  more  widely  wrought.  rocks,  beds  of  a  perfectly  fine  quality  axe  often  inter* 

The  very  small  quantity  of  slate  which  occurs  occa*  posed, 
sionally  on  the  western  shore,  as  near  Loch  Carron  and        To  define  this  great  tract  of  day  slate  to  the  north- 

elsewhere,  commonly  interstratified  with  gneiss,  renders  ward,  it  is  necessary  to  commence  with  St  Abb'i  head, 

it  of  no  value;  and,  as  a  piece  of  geological  topography,  aQd  to  pursue  the  course  of  the  Lammermuir  hills,  stifl 

it  is  impossible  to  define  them :  but  among  these  we  continuing  to  skirt  the  mountains  till  we  reach  theses 

must  notice  one  small  portion  in  Loch  Eribol,  which  coast  near  Ayr.   Hence  westward,  eastward,  and  south* 

might  probably  be  turned  to  the  advantage,  at  least  of  ward,  Scotland  alone  is  its  boundary,  if  we  except  the 

the  surrounding  country,  where  the  poor  cottagers  are  intrusions  of  the  northern  coalfield,  the  red  sand  stooe, 

often  much  troubled  to  find  the  means  of  covering  their  of  both  kinds,  beneath  the  coal  in  one  case  and  abort 

houses.    On  the  eastern  side  of  Sutherland  there  is  also  it  in  the  other,  which  enters  near  Berwick  from  E*f* 

some  slate,  near  the  quartz  rock ;  but  no  attempts  have  land,  as  well  as  into  Roxburghshire  along  the  course  & 

been  made  to  work  it.  the  Eak*  at  Jedburgh,  and  into  Dumfries-shire  or  Gall* 

Passing  the  Moray  Firth,  on  this  side,  we  find  various  w*y ;  tracts  which  we  find  ourselves  unable  to  define 

beds  of  slate  traversing  the  country  to  the  south  of  Dal-  in  words  by  any  species  of  topographical  reference. 
len  and  Banff;  and  some  well-known  portions  of  this        The  granite  already  mentioned  is  also,  of  cow* 

appear  at  Portsoy,  though  no  attempts  have  been  made  excepted.    The  general  elevations  and  characters  of 

to  work  it.    The  topography  of  these  scattered  portions  this  country  were  formerly  given,  and  we  may  thai 

is  here  inexplicable,  but  we  soon  arrive  at  a  much  more  terminate  the  history  of  this  important  rock  in  Scotland- 
extensive  mass,  which  stretches  eastward  from  Banff,       Among  the  primary  rocks,  besides  limestone,  ft* 

and  penetrates  a  long  way  south  into  the  interior  couih  mains  to  notice  one  or  two  which  occur  in  very  sw 
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.  quantities,  and  which  are  nther  objects  of  geological  while  hitherto  to  distinguish  the  two;  bat  we  cannot   statistic. 

J  curiosity  than  of  general  or  economical  interest.  help  pointing  out  to  geologists  a  singular  series  of  this  '-""»  — r 

.      The  first  of  these  is  serpentine,  sparingly  dispersed  rock  on  the  west  coast  of  Argyllshire;  although,  as  •  Gw,°gy- 

everywhere,  though  found  in  many  places.    One  of  the  details  ere  too  minute  for  our  article,  we  must  re- 

the  most  remarkable,  and  the  most  extensive  tracts  of  fer  to  the  work  on  the  Western  Islands  formerly  named,  * 

this  rock,  occurs  in  the  Shetland  islands,  where,  how*  where  there  is  a  somewhat  minute  description  of  it. 

ever,  it  is  nearly  limited  to  the  two  northernmost,  It  remains  to  point  out  the  primary  limestone  of  Limestone, 

Unst  and  Fetlar*    It  here  forms  a  body  of  considerable  Scotland,  which  are,  like  some  other  rocks,  so  dispersed,  prima*?, 

extent,  stratified  among  the  other  primary  rocks,  and  and  in  such  minute  quantities,  that  we  scarcely  know 

accompanied  by  diallage  rock.    It  forms  lofty  and  bold  h°w  to  refer  to  them,  but  shall,  as  usual,  commence 

broken  cliffs,  and  rises  into  hills  considerable  for  these  with  the  Shetland  islands. 

iilands.  It  is  chiefly  remarkable  here  for  the  minerals  -  They  are  here  very  numerous,  though  seldom  ex- 
which  it  contains,  of  which  chromate  of  iron  ia  the  tensive;  being  interstratified  with  the  other  primary 
most  conspicuous ;  a  substance  which  might  have  been-  rocks,  and  found  in  almost  every  place.  The  largest 
of  peat  value  in  the  arts  of  dyeing  and  colour-making,  apparent  mass  in  one  place  is  that  at  Stromness  Voe ; 
had  not  the  market  been  more  easily  supplied  from  and  next  in  importance  are  those  of  Tingwall,  the  Out- 
America,  It  also  produces  two  rare  minerals,  the  hy-  skerries,  and  a  few  other  places,  for  which  it  will  be 
drate  of  magnesia  and  oxide  of  chrome,  of  which  the  best  to  refer,  as  usual,  to  Dr.  Hibbert.  The  geological 
latter  has  hitherto  been  found  nowhere  else.  As  far  appearances  are  sometimes  interesting,  particularly  in 
as  has  yet  been  observed,  it  contains  no  ornamental  Burra,  and  in  other  places  where  granite  occurs :  but 
portions,  being  generally  of  a  uniform  dull  green ;  but  they  precisely  resemble  those  of  Glen  Tilt  Economic 
it  is  very  possible  that  these  may  exist  in  it  cally  speaking,  Shetland  leas  not  yet  derived  the  ad- 

As  the  diallage  rock  is  known  only  here  in  all  Scot*  vantages  from  its  limestone-,  in  agriculture,  which  it 

land,  we  shall  now  mention  it,  that  we  may  not  have  to  might  have  done ;  but  that  is  not  to  be  wondered  at, 

recur  to  Shetland  again  immediately.    This  rare  sub*,  where  this  art  is  so  backward,  and  encumbered  with  so 

stance  is  intimately  associated  with  the  serpentine,  many  political  and  physical  impediments, 

forming  the  whole  of  the  small  island  Balta,  and  parts  In  the  Western  islands  primary  limestones  are  rare. 

of  Upst  and  Wya,  and  being  found  also  in  very  small  With  exceptions  too  trifling  to  name,  they  are  found 

portions  on  the  mainland  of  Shetland.  only  in  Lismore,  Tirey,  Iona,  the  Garveloch  isles,  and 

In  the  Western  Islands,  serpentine  occurs  in  the  Isla.  The  marble  of  Tirey  is  familiar ;  but  the  work- 
island  of  Scalpa,  the  seat  of  the  lighthouse  on  the  east  ing  of  this  quarry  has  long  been  abandoned  for  want 
coast,  and  also  on  the  neighbouring  shore  of  Harris,  of  a  demand.  It  is  a  lump  lying  in  gneiss,  and  is  aU 
Otherwise,  it  does  not  appear  to  have  been  observed  in  tended  by  a  similar  one  of  a  beautifully  white  marble, 
the  islands,  if  we  except  quantities  exceedingly  trifling  often  spotted  with  green,  hitherto  unnoticed.  The 
in  Iona  and  Sky.  white  marble  of  Iona  is  equally  well  known ;  but  it  has 

On  the  west  of  Sutherland,  it  occurs  in  three  or  four  long  been  exhausted.  We  already  noticed  that  of  the 
places,  dispersedly,  and  in  very  small  quantities,  inter-  Garveloch  isles  as  a  possible  branch  of  commerce ;  and 
stratified  with  gneiss;  and  here  also,  as  in  Scalpa,  it  is  need  only  here  add,,  that  it  is  accompanied  by  mica 
without  beauty.  That  of  Portsov  ia  the  next  conspicu-  slate.  We  also  mentioned  that  of  Lismore  at  the  same 
out  mass  known;  and  it  is  familiar  from  having  been  time ;  but  this  variety  ia  of  no  beauty,  being  blue,  and 
long,  though  scantily  wrought  In  early  times  it  was  interstratified  with  day  slate,  as  are  the  corresponding 
exported  to  France;  and  ornamental  architecture  from  strata  in  Appin.  In  Isla  the  limestone  forms  an  ex- 
it is  said  to  be  still  existing  at  Paris*  It  is  not  now  tensive  tract,  and  is  noted  for  containing  lead  mines, 
encouraged ;  though,,  from  its  very  great  variety  and  which  were  formerly  wrought 
beauty,  and  from  the  facility  of  quarrying  and  ship-  -  In  examining  the  limestone  of  the  Mainland,  we 
Bent,  it  might  be  rendered  profitable,  as  well  as  orna-  must  commence  with  Sutherland,  as  it  contains  the 
Rental,  were  it  to  obtain  a  fashion.  Geologically  most  extensive  tracts  of  this  rock.  The  westernmost  of 
speaking,  it  seems  to  be  interstratified  with  the  slate/  these  is  found  at  Diurness,  occupying  the  bay  to  a  con- 
peiss,  and  quartz  rock  of  the  same  locality ;  but  it  is  siderable  extent  inland,  and  forming  a  small  island  off 
lot  easy  to  ascertain  this  satisfactorily,  as  it  appears  in  its  entrance*  Though  we  have  here  enumerated  this 
tself  to  be  but  an  irregular  mass.  with  the  primary  limestones,  it  is  rather  our  opinion 
In  Aberdeenshire  there  are  numerous  independent  that  it  belongs  to  the  secondary,  and  is  analogous  to 
sasses  of  serpentine  scattered  about  the  country ;  but  the  lowest  of  these,  or  to  the  mountain  limestone  of 
he  greatest  number  of  them  are  very  small;  and  English  geologists.  It  contains  a  subterranean  cavern 
tone  are  extensive.  They  are,  in  some  cases,  singular-  of  some  interest,  called  Smow,  giving  passage  to  a  river 
f  connected  with  granite,  and  at  others  appear  to  be  which  plunges  into  it  about  a  mile  inland,  to  re-appear 
bort  strata,  including  schistose  rocks.     The  masses  at  ihe  sea  shore. 

ear  Kildrummie  and  Glen  Kindie  seem  the  most  ex-  In  Loch  Eribal  there  is  another  tract  of  the  same 

insive,  and  they  afford  considerable  quantities  of  as-  rock,  but  of  les4  extent,  most  conspicuous  in  a  small 

eatoe.    Serpentine  also  occurs  in  connexion  with  trap,  island  at  the  upper  part  of  this  bay.    Another  of  still 

id  otherwise,  on  the  confines  of  the  mountains  of  greater  extent,  and  among  the  largest  in  Scotland,  is 

Ague ;  and  at  Clunie  in  Perthshire  it  presents  the  rare  found  in  the  pariah  of  Assynt ;  and  we  have*  already 

id  interesting  phenomenon  of  a  transition  into  trap,  noticed  it  as  formerly  wrought  for  ornamental  marbles, 

raring  the  aides  of  a  vein  of  that  substance.    The  last  This  portion  occupies  the  whole  of  the  valley  in  which 

ass  of  this  rock  which  we  are  acquainted  with  in  it  lies,  connected  with  quarts  rock  and  gneiss  tike  the 

artland,  ia  found  on  the  west  coast,  between  Girvan  former ;  and  the  ornamental  varieties  are  a  black  bitu- 

id  Ballantrae.  minoua  limestone  of  a  small  crystalline  grain,  varied 

Chlorite  schist  ia  so  little  distinct  in  general  from  with  red  or  white  calcareous  spar.    Not  very  far  from 

icaceoua  schist,  that  we  have  not  thought  it  worth  this,  at  Lead  Beg,  there  is  a  much  smaller  tract,  which 
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Statistics,  produces  Mime  pure-  white  mavbW.    An  attempt  tu 
*—~-r*-'  also  made  to  work  this ;  but  no  large  or  useful  blocks 

Geology.     wefC  cver  ^j,^ 

We  must  now  pees  over  a  great  number  of  small 
strata  scattered  here  and  there  m  various  places  sooth 
of  this,  because  we  find  it  utter)/,  impossible  to  ind»» 
cate  their  situations ;  but  We  roust  he**  rfcroark,  partly 
as  an  exeuse  for  this  omission,  and  partly  as  a  geological 
fact,  that  such  strata  are  very  often  not  a  great  many  •  also  extends  a  considerable  way  into  the  inurior  com* 
yards  wide,  and  most  frequently  can  scarcely  be1  pur-  -  try.  Near  Thurso  it  affords  excellent  slates  of  large 
aued  for  half  a  mile ;  while  having  no  geographical  or'  dimensions,  with  flag  stones,  from  die  shales  which  ire 
political  marks  near  them,  there  is  no  mode  of  indieat-  intmtratified  with  it. 
ing  their  places.  For  this  reason  we  can  only  say  ge-  • 
nerally,  that  such  strata  occur  in  various  parts  of  the 
mountainous  districts,  generally  associated  with  gneiss,  • 
as  that  is  the  prevailing  rock,  and  sometimes  with  mica 
slate  or  quarts  rock,  very  rarely  with  granite. 

The  most  conspicuous  among  the  few  which  we  can 
point  out,  lie  above  Glen  Kindie,  near  Portsoy ;  or 
Coreen,  near-  Loch  Laggan,  near  BaJahulish;  or  Ran- 


the  Quantity  also  is  not  considerable.  That  of  Arna  fc* 
and  Bute  is  indeed  conspicuous ;  but  these  islands,  as  ^ 
well  as  the  great  Cumbray,  belong  in  this  esse,  geolo.  ^ 
gically,  to  the  adjoining  mainland. 

Resuming  the  sandstone  of  Orkney  as  a  leading 
point,  we  find  the  same  rock  occupying  the  northern 
shore  of  Caithness,  and  extending  ooWn  the  etst  coast 
towards  the  Orel,  where  it  ceases  for  a  time,  while  it 


-  Every:  where,  we  need  scarcely  remark,  it  affords,  or 
might  afford,  excellent  building  stone: 

.  Resuming  this  rock  again  from  the  ord  of  Caithness 
we  find  it  renewed  beyond  the  Fleet,  occupying  i 
very  wide  tract  on  this  shore,  including  Cromarty,  am) 
sketching  down  as  far  as  the  Moray  Frith  and  Bets- 
ley.  We  must,  however,  observe  here,  that  this  per. 
tion  is  less  continuous  and  less  defineable  than  that  of 


noch,  near  Aviemore ;  and  so  on.     In  our  account  of'  Caithness,  as  masses  of  gneiss,  often  of  great  extent, 


Pebthshirb,  we  have  already  detailed  at  some  length 
the  most  extensive  of  those  which  occur  in  the  middle 


intrude  into  it  in  many  places,  and  as  it  also  ranrifa 
into  some  of  the  remoter  Highland  vallies,  as  toward 
Strathpefter.  On  no  part  in  this  side  of  Ross  wd 
Sutherland  does  it  rise  into  high  mountains. 
«  On  the  Western  shore  its  aspect  is  far  different,  while 
its  intricacy  is  such  as  to  be  indescribable ;  being  da* 
parsed  about  among  the  gneiss  and  quarts  rock  ofthst 
shore,  so  that  while  in  some  places  it  extends  for  mm j 
miles  without  interruption,  in  others  it  occupies  patents 
of  only  a  few  hundred  yards  in  extent.  Here  ahoit 
rises  into  lofty  mountains,  Kea-cloch,  former];  de- 
scribed as  one  of  the  loftiest  of  the  Scottish  hills,  being 
formed  entirely  of  this  rock  from  the  sea  to  the  wo- 
mit.  Its  general  mineral  character  is  net*  also  differ* 
ent,  as  it  is  almost  insatiably  red  and  of  a  much  harder 
texture*  Moreover,  on  the  eastern  shore,  its  outline  s 
tame ;  but  here  it  not  only  produces  some  of  the  highest 
mountains,  but  die  characters  of  these  are  rugged,  pre* 


Secondary 
rocks. 
OH  red 
sandstone. 


and  south  Highlands,  commencing  to  the  north  of  Brae-  ' 

mar  in  Aberdeenshire,  stretching  through  Glen  Tilt 

and  Blair,  and  crossing  by  various  branches  ovet  to  * 

lyoch  Earn.    Other,  parallel  branches  are  found  to  the . 

aouth  of  Killicrankie,  in  Strath  Airdle,  and  various  other 

parts;  the  whole  presenting  a  singular  prolonged  range, ' 

combined  with  «n  equally  singular  interruption  and  - 

ramification. 

On  the  western  shore,  some  slender  portions  are 

found  in  various  places ;  and  a  tolerably  conspicuous 

one  occurs  in  Knapdale,  occupying  among  other  places ' 

the  small  island  of  Dana.    Of  other  strata  scattered  in 

this  neighbourhood  through  Cantyre,  we  shall  notice 

that  only  near  CararSbelltown,  conspicuous  for  its  ex- 
tent, and  also  for  the  singularity  of  its  crystalline  tex-  * 

ture.    Yet  we  should  not  neglect  that  of  Appin,  which ;  w 

may  be  considered  as  connected  with  the  great  tract  of    oipitous,  and  often  peaked  and  serrated.    We  already 

this  rock  found  in  Lismore,  and  which,  with  little  ef-    remarked  the  singular  insulation  of  some  of  these  Mb; 

fort  of  geological  continuity,  may- be  considered  as  pro- '  and  as  we  must  here  add  that  the  strata  are  generally 

longed  to  lala.  at  low  angles,  and  often  nearly  horizontal,  it  is  evident- 

The  indications  of  primary  limestone  in  the  south  of   ly  indicated  that  there  has  been  a  considerable  va* 

Scotland  Are  so  very  rare  and  slender,  that  they  are  un-    or  loss  of  rock,  in  consequence  of  what,  in  geokfol 
deserving  of  notice.  *  • 

We  now  arrive  at  the  secondary  rocks,  and,  as  first  • 
in  order,  at  the  lowest  or  old  red  sandstone.    This  oc- 
cupies a  very  conspicuous,  and  often  a  very  continuous 
extent  in  Scotland ;  but  we  shall  commence  from  the 
north,  and  with  the  Shetland  islands. 

Here,  the  whole  island  of  Foula,  with  the  exceptions 
of  granite  and  gneiss  lately  mentioned,  is  an  entire  mass 
of  this  rock,  rising  to  a  mountainous  height.  On  the 
eastern  coast  of  the  Mainland  of  Shetland  it  also  forms 
a  continuous  tract,  and  occurs  in  a  scattered  manner  jn 
one  or  two  other  places  on  the  western  shore.  The 
Orkney  isles  must  be  considered  as  formed  fundamen- 
tally of  this  aame  rock.  Among  these,  Fair  isle  is  con- 
spicuous from  the  cliffs  by  which  its  stratification  is  dis- 
played, and  from  the  comparative  purity  in  which  it 
exists.  In  all  the  rest  it  is  intermixed  with  shales,  and 
often  to  such  an  extent,  that  this  far  predominates, 
while  many  of  the  islands  possess  no  sandstone  what- 
ever. Here  also  its  character  is  considerably  different  able  from  its  twinned  shape, 
from  what  it  is  in  Shetland,  being  mora  tender,  and  We  tnust  now  return  to  Inverness,  where  we  fid 
commonly  of  a  dark  grey  or  red.  '    •   this  sandstone  again  as  a  continuation  of  t^°^T 

In  the  Western  islands  a  minute  portion  occurs  in    marty,  occupying  the  country  about  Inverness  **"• 
but  elsewhere  it  is  known  only  m  Sky,  where    and  reaching  eastward  beyond  Speymouto,  vast 


language,  is  called  denudation. 

Though  we  do  not  pretend  to  define  this  iovictt* 
boundary,  we  must  say  that  it  forms  a  kind  of  belt 
along  the  western  shore,  sometimes  skirting  the  as 
coast  and  sometimes  retiring  inland,  which  extendi 
nearly  from  Cape  Wrath  to  Glenelff .  Where  broaden, 
this  belt  is  about  thirty  miles  wide,  and  where  nar- 
rower, it  sometimes  does  not  reach  to  a  mile;  wbOt, 
in  some  parts,  it  is  altogether  wanting.  It  also  fans 
the  chief  of  the  Summer  Islands.  In  this  connexion  n 
almost  invariably  succeeds  to  gneiss,  but  sometimes  to 
quarts  rock ;  and  in  both  these  modes  it  someonsa 
forms  mere  -summits,  or  caps  on  lofty  mountain* 
Cowl-beg  is  a  very  singular  fdrm  of'  this  kind,  »  * 
Suil-Veinn.  We  must  also  observe  that  it  passes fy* 
Wrath  so  as  to  appear  on  the  'northern  shore.  Here, 
and  on  the  west  coast,  it  produces  some  raseutted 
stacks,  or  steeples,  of  great  elevation,  as  well  as  of  »> 
gant  forms,  of  which  Stackacloa  is  peculiarly  reaurii* 
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&.  this  ptrtfcuTar  tract  terminates.  To  the  south,  it 
W  «ketcaes  along  Lochness,  and  chiefly  on  the  eastern 
ct,  side,  where  it  again  terminates  ;  while  on  the  other 
shore,  a  very  scanty  portion  only  is  found.  It  is  here 
well  known  for  the  very  great  tract  of  conglomerate 
or  pudding  stone  which  belongs  to  it,  and  which  is  a 
subject  of  remark  to  all  travellers. 

Following  this  portion  of  sandstone  still  eastward; 
we  find  one  narrower  region  of  it.  occupying,  a  small 
portion  of  Aberdeenshire ;  and  with  this  may  be  said 
to  end  all  the  sandstone  of  this  character  that  belongs 
to  the  Highland  district. 

We  thus  arrive  at  the  most  extensive  tract  of  all> 
namely,  that  which  forms  an  entire  belt  across  the 
island,  nearly  marking  the  separation  between  the 
Highlands  and  Lowlands,  and  reaching  from  sear  to 
sea.  The  northern  boundary  of  this  is  so  nearly  co- 
incident with  the  southern  one  of  the  slate  belt  for- 
merly described,  that  what  marks  the  one  will  define 
the  other.  If  for  its  breadth  we  commence  on  the 
east  coast,  we  may  consider  it  as  bounded  by  the  Tay, 
and  thus  extending  in  a  very  irregular  line,  much  in- 
terrupted, and  covered- by  trap  rocks  in  several  places 
till  it  reaches  Cantyre,  thus  including  Arran  and  Bute, 
and  skirting  the  southern  shores  of  the  Clyde  beyond 
Greenock,  till  it  is  also  there  obscured  by  the  trap 
rocks  of  that  country.  In  Cantyre,  it  similarly  ter- 
mioates  in  a  few  insulated  portions,  marking  an  extent 
of  superficies  once  more  considerable. 

In  many  parts  of  this  tract  quarries  are  wrought, 
and  they  might  be  opened  in  many  more  by  those 
who  are  yet  unaware  of  its  immediate  vicinity,  and 
thus  send  to  distant  quarries  for  what  lies  at  their  own 
doors.  The  celebrated  quarries  of  Kingudie  lie  in 
this  rock.  We  shall  only  here  further  remark,  that  it 
varies  much  in  its  general  character,  being  often  grey 
or  white  as  well  as  red ;  and  it  is  equally  variable  in 
hardness. 

If  we  now  examine  the  south  side  of  the  Frith  of 
Forth,  we  find  another  considerable  portion  which 
bounds  with  the  slate  of  the  Lammermuir,  and  reaches 
towards  Edinburgh,  where  it  sinks  beneath  the  coal 
strata.  This  portion  is  very  familiar  at  Dunbar.  It 
appears  yet  unsettled  by  geologists  whether  all  the  red 
sandstone  of  Lanarkshire  belongs  to- the  superior  strata-, 
or  whether  some  may  not  belong  to  this-,  and  thus  for 
the  present  it  must  remain. 

Equal  disputes  have  existed  respecting  those  por- 
tions which  appear  in  the  south  of  Scotland ;  but  they 
will  probably  be  easily  settled.  On  Mr.Bakl's  autho- 
rity we  hare  to  state,  that  the  red  sandstone  of  Dura- 
fries-shire  is  beneath  the  coal,  and  it  must  therefore  be- 
long to  this  rock.  That  in  Etkdale  is  above  it,  and 
belongs  consequently  to  the  red  marl  of  England,  as 
must  that  of  Roxburghshire,  and  probably  of  Ber- 
wickshire, since  coal  mis  now  been  found  beneath  cer- 
tain parte  of  it. 

We  thus  arrive  at  the  coal  strata,  which  are,  with 
little  exception,  the  uppermost  of  the  stratified  rocks 
of  Scotland.  We  have  already  referred  to  Mr.  Bald's 
article  for  the  minuter  parts  of  this  subject,  and  shall 
therefore  merely  indicate  the  general  places  and  extent 
of  these  strata. 

The  coal  field  of  Sutherland  is  the  most  northern, 
forming  a  very  narrow  belt  along  the  shore  at  Brora. 
It  possesses  this  great  singularity,  that  it  lies-  almost 
immediately  on  granite,  and  sometimes  in-  absolute 
contact.  There  are  three  beds  of  coal,  of  which  one  is 
wrought ;  and  except  that-  it  contains  perhaps  an 
vol..  xvu.  pabt  ii. 
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unusnal  proportion"  of  limestone,  it  does  not  mate*  Statiftks. 
rially  differ  in  apparent  character  from  other  coal 
fields. 

The  next  independent  portion  we  shall  notice  is 
that  of  Campbelltown,  occupying  a  very  small  spaoe 
on  the  western  shore,  and  containing  one  bed  of  very 
indifferent  coal.  It  appears  to  lie  immediately  on  mica' 
slate,  but  displays  no  peculiarities  which  we  can  here 
afford  to  detail. 

The  most  troublesome  and  worthless,  yet  perhaps 
to  a  geologist  the  most  interesting,  is  that  collection  of 
coal  strata  which  is  dispersed  through  many  of  the 
western  islands,  and  for  the  minuter  details  of  which 
we  must  again  refer  to  the  work  formerly  mention- 
ed. This  is  found  in  scattered  fragments  through 
Sky,  Rasay,  the  Shiant  isles,  Egg,  Muck,  Mull,  and 
Morven;  but  it  no  where  produces  workable  coal; 
though  some  trifling  portions  have  been  raised  in  Sky 
and  Mull.  It  is  by  means  partly  of  the  trap  rocks  by 
which  it  is  overwhelmed  and  intersected,*  and  partly 
by  its  insular  position,  that  its  connexions  become  so 
difficult  to  trace,  and  further,  that  whatever  coal  it 
may  contain  is  worthless.  When  the  coal  itself  is  not 
found,  this  field  is  traced  by  the  limestone  beneath  it 
and  in  it;  by  its  sandstones  and  slates,  and  occasionally 
by  the  coal  itself.  Of  this  latter  there  are  numerous 
indications  in  Sky  as  well  as  in  Mull ;  and  it  also  ap- 
pears in  Morven  in  the  very  singular  situation  as  for" 
roeriy  mentioned)  insulated  as  -the  summits  of  moun« 
tains  of  gneiss. 

On  these  three  latter,  we  must  now,  however,  remark; 
that  we  do  not  consider  them  as  belonging  to  the  proper 
coal  formation  immediately  to-be  described,  but  to  be 
situated  in  the  strata  above,  instead  of  below  the  mag- 
nesian  limestone,  and  apparently  in  the  lias,  or  some 
analogous  member  of  the  oolithe  series.  Thus,  accord- 
ing to  our  view*,  they  must  be  ranked  with  the  lignite 
formation,  in  which  also  we  plaoe  that  of  Yorkshire,  to 
which  they  seem  analogous. 

The  great  and  valuable  coal  field  of  Scotland  is  that 
which  is  well  known  for  its  workings.  The  northern 
limit  is  also  the  boundary  of  the  red  sandstone  already 
described,  and  from  this  it  crosses  to  the  similar  bound- 
ary south  of  the  Forth,  though  in  many  places  cover- 
ed and  obscured  by  ranges  and  hills  of  trap.  From 
Edinburgh,  it  proceeds  partly  to  the  south  of  the  Pent- 
land  hills,  where  it  terminates,  and  to  the  north  of 
these  westward  to  Glasgow.  Thence  diverging  into 
Clydesdale,  it  is  interrupted  by  the  trap  hills  of  Ren- 
frew and  Ayr,  reappearing  on  the  western  shore,  till 
it  terminates  in  the  red  sandstone  and  the  slate  of  that 
district 

The  last  two  portions  are  those  already  alluded  to 
as  found  in  the  south  beneath  the  red  marl,  and  as  -we 
need  take  no  further  notice  of  these,  so  we*baH  say 
no  more  of  this  formation  than  that  some  very- trifling 
portions  of  it  are  found  in  different  pkices,  as  in  Fife, 
in  Forfar,  in  Clydesdale,  and  very  unexpectedly  on 
the  north-western  shore  of  the  Highlands.  In  one  or 
two  places  alto,  it  is  accompanied  by  equally  minute 
portions  of  the  magnesian  limestone. 

Thus  we  arrive  at  the  last-  and  uppermost  of'  the 
Scottish  strata,  though  we  ought  here  to  remark  what 
we  before  omitted,  .namely,  that-  in  some  places  that 
limestone  which  in  England  immediately  follows  the 
red  sandstone  beneath  the  coal,  also  occurs  in  Soot- 
land,  though  apparently  less  commonly.  Thus,  how- 
ever, it  may  be  seen  to  the  south  of  Edinburgh,  in 
.  various  parXsof  Fife,  and  in  the  west,      • 
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Statistics.      It  remains  to  notice  the  trap  and  porphyry  of  Scot. 
V^y^'  land. 

Geology.  The  greatest  mass  of  porphyry  is  that  which  lies  in  the 
neighbourhood  qf.Invevary*  occupying  a  scattered  but 
Porphyry,  considerable  space;  and  next  to  that  is  the  mass  which 
occurs  in  Glenco,  well  known,  a  dependency  of  which 
may  be  conceived  to  form  the  summit  of  Ben  Nevis. 
We  know  of  no  other  extensive  masses  which  appear 
of  equal  antiquity,  and  the  veins  are  far  loo  numerous 
and  scattered  to  admit  of  description.  *  All  the  other 
porphyries  we  must  rank  with  the  later  i.'ap  rocks. 
Trap.  Qf  the8e>  Shetland  possesses  one  portion  in  the  island 

of  Papa  Stour ;  but  the  Western  islands  display  a  great 
extent  of  the  rocks  of  this  class.  St.  Kilda  is  thus 
formed  of  augitic  greenstone  and  syenite.  Sky  is  en- 
tirely formed  of  the  same  rocks,  with  the  exception  of 
the  South-eastern  quarter,  and  of  another  small  portion 
at  Strathaird.  Here  there  are  all  the  varieties  of  this 
family,  and  among  the  rest,  that  rare  substance  hypers- 
thene  rock*  already  mentioned.  As  dependant  on  Sky, 
we  may  name  Rasay,  partly  formed  of  porphyry,  the 
Shiant  isles,  Canna,  Egg,  Rum,  and  Muck. .  Egg  also 
contains  pitchstone;  and  its  celebrated  Scuir  was  for- 
merly noticed. 

Mull  is  the  next  great  trap  district  in  the  islands, 
being  almost  entirely  formed  of  it,  and  including  the 
adjoining  islands,  excepting  Inch  Kenneth,  of  which 
Staffa  is  especially  noted.  To  the  south,  Kerrera  is 
also  chiefly  formed  of  trap,  with  part  of  Seil;  but  af- 
ter this  we  meet  with  nothing  further  than  veins,  till 
we  arrive  at  Arran,  about  one  half  of  which  consists 
of  the  rocks  of  this  class.  In  the  Clyde,  Ailsa,  the 
smaller  Cumbray,  and  the  southern  point  of  Bute,  are 
of  the  same  materials. 

In  the  Highlands,  the  chief  trap  district  is  Airdna- 
murchan  towards  the  west,  and  Morven  similarly,  both 
of  them  in  this  sense  dependencies  on  Mull.  The  mi- 
nuter portions  occurring  on  the  borders  of  the  High- 
land mountains,  can  only  be  mentioned  thus  slightly. 
But  to  the  south  of  these,  in  the  middle  district,  the 
great  range  of  the  Sidlaw  displays  many  insulated  por- 
tions of  it,  as  does  this  country  generally;  the  mass  be- 
coming more  continuous  near  Perth,  to  be  renewed  in 
the  Ochil,  and  again  in  the  Campsie  Hills,  till  it  meets 
the  Highland  mountains.  The  northern  shores  of  Fife 
display  a  smaller  range ;  and  through  this  whole  county 
even  to  Stirling,  a  crowd  of  summits  and  fragments  im- 
possible to  specify,  bespeak  the  once  greater  continuity 
of  an  extensive  central  tract  of  this  rock.  Thus  also, 
North  Berwick  Law,  Inchkeitb,  Arthur's  Seat,  the  Pent- 
land,  and  many  more  summits  which  need  not  be 
named,  indicate  the  former  wider  connections  and  extent 
of  a  mass  once  lying  over  the  coal  field  here,  and  reach- 
ing to  the  westward  till  it  is  renewed  in  a  more  con- 
tinuous manner  to  the  west  of  Glasgow  and  the  con- 
fines of  Ayr. 

Such  is  a  sketch  of  the  positions  of  a  rock,  which 
nothing  but  a  detailed  and  coloured  map  could  render 
intelligible ;  while,  for  want  of  this,  we  must  also  omit 
all  notice  of  the  innumerable  veins  which  maintain  this 
general  connection,  and  indicate  the  former  greater  ex- 
tent of  trap  in  Scotland.  In  the  south,  the  rocks  of  this 
class  become  rare;  and  we  need  only  here  notice  the 
Eildon  Hills,  and  the  Cheviot  scarcely  appertaining  to 
Scotland. 
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The  following  list  of  some  of  the  rarer  Scottish  mi- 


nerals was  drawn*  up  by  the  writer  of  A*  article,  sad  &*■ 
was  first  published  in  Dr.  Brewster's  Journal  ofSd.  w. 
tnctt  vol.  u  p.  225.  jj^ 

quartz.  * 

Of  this  very  common  mineral,  it  is  only  necessary  to  Qo& 
notice  the  varieties  which  are  rare,  and  which  more 
particularly  comprise  those  that  present  pecaliahtiesof 
colour. 

Foetid.— At  Pol  Ewe  and  Loch  Greinord,  on  the 
western  coast  of  Scotland.  This  is  found  in  gneiss, 
forming  veins,  and  the  smell  often  resembles  that  of 
putrid  sea  weed.  It  is  sensible  only  on  frictioD,  and 
diminishes  when  the  specimens  have  been  so  long  kept 
as  to  lose  their  water. 

Green.  Coloured  by  chlorite.  In  Bute;  on  the 
shore  of  Cowal ;  on  the  south-eastern  shore  ofJun, 
and  on  the  north-western  of  Isla,  opposite.  This 
quartz  forms  veins  in  chlorite  schist,  and  is  always  ac- 
companied by  common  chlorite.  Some  of  the  varieties 
are  so  dark  as  to  be  nearly  black*  It  has  been  mis- 
taken for  prase,  from  which  it  is  essentially  different 
The  following  variety  is  the  prase  of  the  Germans. 

Green.  Coloured  by  green  actinolite.  Prase.  I 
have  found  this  variety  only  once,  and  it  was  in  a  very 
limited  quantity  even  there.  This  was  in  a  small  isi, 
and  within,  and  not  far  from  the  entrance  of  Loch 
Hourn.  As  it  is  too  insignificant  to  have  a  name  in 
the  map,  1  cannot  direct  mineralogists  to  it  more  ac- 
curately. This  quartz  is  in  veins,  traversing  actino- 
lite schist ;  and,  according  to  the  quantity  of  the  inter- 
mixed colouring  matter,  it  varies  from  a  very  light  to 
the  usual  dark  green  of  this  mineral. 

Green.  Coloured  by  the  green  earth  of  the  trap 
rocks.  In  Rum,  in  Scuir-more,  together  with  the  he- 
liotrope of  that  place.  In  Glen  Farg,  and  in  the  hill 
of  Kinnoul.  It  also  occurs  in  Ayrshire;  and  general. 
ly,  in  this  case,  it  is  intermixed  with  other  caalcedo- 
nies  and  agates. 

Green.  Coloured  by  an  intermixture  of  green  con- 
pact  felspar.  In  Rona,  (East)  at  Pol  Ewe,  ami  on  u- 
nous  parts  of  the  western  coast  of  Rosa-shire. 

Pink.  Opaque,  and  pink  or  flesh-coloured.  Com- 
mon quartz,  coloured  by  an  unknown  ingredient,  la 
Lewis,  from  gneiss. 

Pink.  Opalescent,  or  rather  milky.  In  Coll;  is 
Aberdeenshire,  on  the  Buck  of  Cabrach.  The  latter 
specimens  are  nearly  transparent.  In  Loch  Maddy  in 
North  Uist. 

Brown  red.  Transparent.  Apparently  coloured  by 
iron.  On  the  western  coast  of  Sutherland,  in  .veins 
traversing  gneiss,  between  Loch  Inver  and  the  Ba 
Storr.  '  In  East  Rona ;  in  the  Angus  hills. 

Brown  red.  Milky  or  cbalcedonic  quarts.  At  Gair* 
loch  in  Ross-shire,  in  gneiss, 

Purple  or  lilac.  Opaque.  In  Shetland,  near  Selie* 
voe,  in  gneiss. 

Violet  blue.  Pale ;  opalescent.  In  Loch  Maddy,  m 
North  Uist,  in  gneiss. 

Purple.  Crystallised ;  amethyst.  In  trap  in  the 
hill  of  Kinnoul,  and  elsewhere;  found  in  the  centre  of 
agate  nodules.    In  the  hills  of  Mar,  in  granite. 

Grey.  Blue  or  French  grey.  Opaque.  ,Jn.  Glen 
Tilt,  in  veins  in  gneiss ;  and  in  Aberdeenshire. 

Grey*  Blackish*  Common  quartt,  inregiiiartytran* 
parent.  In  various  parts  of  AberdeensUsivand  in 
Shetland. 


•  Several  new  minenda  recently  found  in  Scotland,  and  otaea  which  have  bean  separated  from  old  species,  an  added  totbialtst.    ■> 
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*  Grty*    Blackish.  CbaJcedonic  quart*.  InGairloch, 

*  in  Ross-shire ;  on  Ben  Lair  in  the.  sane,  county,  in 
I-  gneiss.    The  colour  varies  from  very  pale  to  very  dark 

blackish  grey,  and  the  specimens  are  also  exceedingly 
various  in  their  degrees  of  transparency. 

Black*  Common  transparent  quartz,  apparently  co- 
loured by  an  intermixture  of  hornblende,  just  as  it  is 
sometimes  coloured  green  by  actinolite.  The  fine 
splinters  are  translucent  In  Ben  Lair,  in  Ross-shire, 
in  hornblende  schist ;  but  it  seems  very  rare. 

Brown.  Transparent  quartz.  The  colour  varies  in 
intensity,  but  the  colouring  ingredient  is  not  known. 
It  is  discharged  by  a  moderate  heat.  It  is  found  cry  si 
tallized,  notedly  in  Cairngorm,  in  granite.  In  Arran, 
and  in  Benna-Chie,  in  granite.  In  St  Kilda,  in  Chat 
syenite  which  is  connected  with  augiterock  and  green- 
stone. At  Killin,  perfectly  transparent,  but  uncrys- 
tallized ;  in  nodules  in  chlorite  schist  In  North  Rons, 
in  granite  veins,  uncrystallized. 

Yellow.  A  brownish  yellow  crystal  occurs  in  the 
hills  of  Mar.  Yellow  quartz,  imperfectly  transparent 
and  full  of  fissures,  is  not  uncommon  in  the  Perthshire 
hiilsr  but  it  seems  in  general  to  have  been  coloured 
somewhat  recently,  by  having  admitted  a  stain  from 
the  rust  of  iron. 

Colourless  or  greenish.  White  amethyst  In  Fife, 
and  in  the  hill  of  Kinnoul. 

Colourless.  Transparent.  The  crystallized  kind  is 
too  common  to  deserve  notice;  but  as  it  is  rarely' 
transparent  when  in  veins  and  nodules,  I  may  here  re- 
mark that  it  occurs  in  this  manner  in  the  chlorite  schist, 
at  the  south-eastern  extremity  of  Jura,  and  the  north- 
eastern of  Isla. 

Granular  white  quartz,  resembling  refined  sugar,  is 
found  in  Harris,  and  in  Ben  Lair,  in  veins  traversing 
gneiss.  There  is  here  also  found  a, singular  variety,  in 
which  a  purely  hyaline  quartz  passes  gradually  into 
this  snow-white  and  finely  granular  kind.  It  is  unne- 
cessary to  point  out  the  localities  of  the  other  varieties, 
which  abound  everywhere. 

FELSPAR.      . 

As  in  the  case  of  quartz,  I  shall  here  only  notice  the 
most  remarkable  and  most  rare  varieties  of  this  mine- 
ral. I  may  remark,  generally,  that  they  are  princi- 
pally found  in  those  districts  which  consist  of  gneiss, 
and  are  almost  always  integrant  portions  of  the  granite 
veins  with  which  that  rock  abounds. 

Pure  while.  Opaque.  At  Hillswick,  in  Shetland, 
intermixed  with  actinolite,  and  very  splendent.  At 
Cape  Wrath,  in  granite  veins.  In  Coll,  Harris,  and  in 
Aruaik. 

While.  .  Translucent  where  thin ;  splendent  and  re- , 
fleeting  much  pearly  light  from  the  interior.    This, 
very  beautiful  variety  occurs  in  Harris,  on  the  south- 
ern side  of  Roneval.    The  ordinary  white  varieties, 
under,  many  different  aspects,  are  too  common  to  re- 
quire particular  notice. 

Wlute.  Crystallized.  In  Cairn  Lia,  one  of  the  sum- 
mits of  Ben-y-gloe,  in  micaceous  schist.  In  Aberdeen- 
shire, not  very  uncommon ;  particularly  in  the  granite 
of  Bennachie. 

Flesh-coloured.  A  brownish  flesh-coloured  variety, 
characterised  by  a  high  degree  of  transparency,  and 
pearly  lustre  in  the  thin  fragments,  occurs  in  east 
Bona.  A  very  beautiful  yellowish  flesh-coloured  and 
similarly  splendent  variety  abounds  in  North  Rona. 
This  dolour  ta  here  distinguished  for  its  peculiar  purity 
and-  beauty,  compared  to  theordinary  colours- of  felsparv 


Blue-grey. 
It 


This  variety  also  abounds  in  North    Statistics. 
Rona,  but  1  have  never  observed  it  elsewhere. 

Brick-red.  Very  bright  This  occurs  in  Lewis,  in 
Ardgower,  and  in  Shetland,  but  is  rare.  Reds  declin- 
ing from  this  in  brightness  and  purity,  are  too  com- 
mon to  require  notice. 

Purple-brown.  .In  Eriska  and  Fudia,  and  less  per* 
feet  in  Coll.     . 

Brownish-grey.  Inclining  to  purple  in  some  in- 
stances, and  resembling  that  of  a  Labrador,  but  not 
iridescent  In  Sky,  in  veins  in  hypersthene  rock,  and 
in  Rum*     In  Aberdeenshire. 

Glassy  Felspar.  In  the  basalts  and  clay-stones  of 
the  western  islands  in  general.  Very  large  in  the  clay- 
stones  of  Blaven  in  Sky. 

COMPACT  FELSPAB. 

Bright  green.    In  Iona,  and  in   Tirey,  in  gneiss.  Compact 
Very  abundant  in  the  same  'rock  at  Loch  Gremord,  Fei*P*r- 
and  generally  on  the  western  coast  of  Ross-shire.     In 
different  parts  of  Inverness-shire  and  Aberdeenshire, 
but  more  rare.    This  mineral  has  hitherto  been  mis- 
taken for  quartz  and  for  epidote. 

Lead-grey,  '  In  Loch  Maree,  in  Ross-shire. 

Brown-purple.  At  Pol  Ewe  in  Ross-shire.  These 
two  resemble  precisely  the  compact  felspars  of  Sweden. 

While.  In  Iona.  In  West  Rona,  m  North  Uist 
This  is  an  extremely  beautiful  substance,  and  it  also 
occurs- in  Sweden ;  but  I  have  never  yet  seen  speci- 
mens from  any  other  place  or  country. 

HORNBLENDE. 

Crystallized  in  East  Rona ;  also  in  Ben  Lair.  Horn. 

Platy  nntfsplendent.    Dark  green,  resembling  dial-  blendc- 
lage ;  in  Coll. 

Fine  fibrous.  Resembling  black  satin,  in  Perthshire. 
In  general  it  is  too  common,  under  its  ordinary  forms, 
to  require  further  notice  here. 

Fine  fibrous  radiated.  In  clay-slate  at  Boharm,  in 
Banffshire.  This  is  a  very  singular  and  beautiful  va- 
riety ;  putting  on  many  remarkable  forms,  and,  as  far 
as  I  know,  peculiar  to  this  spot 

Pargasite.  In  Tirey,  in  white  marble.  The  cha- 
racters are  extremely  well  marked. 

«  ... 

ACTINOLITE. 

Intermixed  in  large  crystal?.    Either  alone,   or  im-  Actinolite. 
bedded  in  talc.     In  Glen  Elg  near  Etlan  Reoch.    In 
Isle  Oransa  in  'Sky.    At  Hillswick  in  Shetland. 

Fibrous.  Continuously  straight,  curved,  t>r  undu-; 
lated.     In  Glen  Elg,  and  in  Aberdeenshire. 

Schistose.  In  Glen  Elg ;  very  finely  laminar.  In 
Sutherland,  in  Shetland,  in  Nether  Lorn. 

Short  fibrous  entangled.  In  Glen  Elg.  In  Isle 
Oransa.     Near  Fedaland  in  Shetland. 

Flat  platy,  entangled.     In  Isle  Oransa. 

Finely  stellated,  entangled.  Near  Fedaland  in  Shet- 
land ;  near  Blair  in  Atholl. 

Nearly  pulverulent,  and  very  pale.  In  Shetland,  near 
Burra  Voe.  The  stellated  and  this  last  are  extremely 
beautiful  and  singular  minerals,  to  which  I  have  seen 
no  resemblances  among  foreign  specimens. 

Nearly  while.  Crystallized  entangled.  Near  Handa 
in  Sutherland.  In  this  case  there  is  a  near  approxi- 
mation to  tremofite;  and  it  may  even  be  doubted  whe- 
ther there  are-any  essential  differences. .* 


628 


SCOTLAND. 


fiUtiftiei. 


TREMOXITB. 


Tremolitc. 


In  large  crystal*  openly  entangled  and  independent. 
In  Tirey ;  from  primary  limestone. 
In  large  crystals  imbedded.    Jn  Glen  Tilt 
Large  fibrous,  radiated  or  straight.    In  Glen  Tilt. 
<Of  very  large  dimensions. 

Flat  bladed,  radiated.    In  Cairn  Lia  (Ben  Gloe),  in 
tJnst  (Shetland.) 

Finejibrous,  radiated  or  straight,    In  Glen  Tilt,  at 
Portsoy,  in  jserpentine ;  at  Dunkeld,  in  clay-slate. 

Fibrous,  asbestiform  or  silky.  In  white  primary  lime- 
atone.    In  Glen  Elg. 

Small  stellated,  imbedded.  In  Glen  Tilt 
In  imbedded  and  radiated  spheres.  In  Glen  Tilt 
In  short  Jibrous  crystals,  compacted  into  a  solid  mass. 
In  Glen  Tilt  This  variety  sometimes  appears  to  be 
almost  granular.  The  specimens  of  tremolite,  in  this 
locality,  all  occur  in  primary  limestone,  and  are  very 
splendid ;  and  most  of  the  several  varieties  here  named 
are  so  rare  that  I  have  seen  no  parallel  to  them  in 
foreign  collections.  It  is  remarkable,  that  in  Tirey, 
crystals  of  tremolite  and  of  Sahlite  aveao  confounded, 
that  a  single  crystal  sometimes  contains  both  substances, 
as  if  there  was  a  transition  between  the  two  minerals. 


it  forms  an  abundant  ingredient  in  the  rock,  and  hn  tek* 
been  mistaken  for  mica.  ^3 


In  Glen  Elg,  in  granite.  In  this  case  it  is  an  in-  8^s> 
gredient  of  the  rock,  generally  diffused  with  the  fiU>» 
spar,  mica,  and  quartz. 

CYANITB. 

In  Shetland,  at  Hillswick,  and  in  the  southern  pro.  tm 
montory  of  Mainland,  in  mica  slate.  In  Glen  Tilt,  in 
quartz.  At  Boharm  in  Banffshire,  in  clay  slate.  This 
last  is  the  locality  where  the  mineral  was  first  found; 
whence  it  was  sent  to  Saussure,  and  by  him  named 
Sappare,— a  term  corrupted  from  Sapphire  by  the  pe> 
son  who  transmitted  it. 

GABNBT  PBSOI0D8. 

At  Strontian  and  in  Ardgower,  in  granite  and  gnek  Ort^ 
In  Harris,  in  gneiss.    At  Ely  in  Fife,  loose.   That  of » 
Strontian  resembles  the  Hungarian  in  colour.    That  of 
Harris  resembles  the  Greenland  and  the  Indian  gar- 
nets. 

TOPAZ. 


jghcliotropb.  Blue,  white,  and  brown.  In  decomposed  granite  in  ftp 
Heliotrope.  Chalcedony,  coloured  by  green  earth.  In  Scuir-more  Braemar,  loose.  Single  crystals  weighing  fifteen  oonon 
iji  Rum.,  In  nodules,  in  the  trap  conglomerates  of  have  been  found.  A  fragment  in  my  Bosseswmt* 
Ken-era.  In  the  hill  of  Kinnoul ;  in  Ayrshire ;  in  long8  *°  *  crystal  which  must  have  weighed  ogst 
Mull,  under  Oribon.  On  the  beach  at  St.  Andrews,  pounds  when  entire.  The  blue  and  brown  are  now- 
loose,  times  united  in  one  crystal 


diallaob. 


.Diallage. 


In  Unst  and  Petlar,  in  serpentine  and  in  diallage 
rock.  In  Balta,  in  diallage  rock.  In  Ayrshire,  in  ser- 
pentine. 


STAUROTIDE. 

Stourotide.       In  Bixeter  Voe,  Shetland,  in  micaceous  schist*   The 
crystals  here  are  as  large  as  those  of  Britanny. 

HOLLLOW8PAB* 

Hollow  In  micaceous  schist  near  Balahulish.    This  mineral 

JP*r*  occurs  abundantly  in  Skiddaw,  in  clay-slate,  as  is  well 

known ;  but  I  have  never  found  it  in  Scotland,  except 

in  the  above-mentioned  place. 


APATITB. 


Apatite. 


In  the  greenstone  near  the  southern  extremity  of 
Salisbury  Crags,  near  Edinburgh.  In  Ross-shire,  near 
Bonar  Bridge,  in  gneiss  and  granite.  In  trap,  (day- 
stone)  in  Rum. 


HYPBB8THBNX. 


Hypers. 

thine. 


In  Sky,  and  in  Ardnamurchan,  in  hypersthene  rock. 
In  Rum,  in  veins  in  augite  rock.  It  appears  also  to 
have  been  found  loose  in  Banffshire ;  but  its  native 
place  has  not  even  been  conjectured. 


BEBYL. 

In  the  same  situations  and  place.    The  topai  nfcni 
tolerably  abundant ;  but  this  is  rare,  and  the  oytfali 
imperfect  generally,  as  if  carious  or  corroded. 

• 

CBLOBfRB  CBTBTALLIZBD. 

In  Cairn  Lia,  in  micaceous  schist.  In  Jura,  *4chlo.Ws« 
rite  schist.  In  Bute.  At  Dunkeld.  The  crystals  af  J- 
Cairn  Lia  are  very  large  and  perfect,  being  compound* 
ed  hexagonal  prisms  terminated  by  pyramids. 

FLUOB  8PAB. 

In  Sutherland  and  Aberdeenshire,  in  gneisi  mi  ** 
granite.  That  of  Sutherland  is  purple.  TbatofAbe* 
deensbire  is  most  commonly  green  and  white,  and  the 
green  colour  is  discharged  by  exposure  to  sir.  At 
Strontian,  in  a  granite  and  metalliferous  vein,  k 
Ayrshire,  and  in  Papa  Stour  in  Shetland,  in  clayrtoat 
amygdaloid.    This  last  situation  is  very  rare. 

CHLOBQP&BITB. 

In  Rum,  in  claystone  and  basalt;  and  near  Burst  fq 
island  in  Fife.    I  found  this  mineral  first  in  1810.  It  *  ] 
varies  in  lustre  in  these  two  localities,  the  former  beinf 
transparent  when  first  found. 


OTAUBOLITB. 


Staurolite.  .  At  Strontian,  in  a  granite  and  metalliferous  vein.  In 
the  Kilpatrick  hills,  in  trap.  It  is  not  crossed  or  twin- 
ed in  either  of  these  places ;  but  the  crystals  are  of 
great  magnitude. 


PINITB. 


Finite. 


.   In  Ben  Gloe  andln  Forfarshire,  in  porphyritic  veins. 
In  Argyllshire,  in  massive  porphyry.    In  these  cases 

6 


CONITB. 

In  Glen  Farg,  in  Mull,  in  Sky,  and  in  the  Kilpatrick  <* 
Hills,  in  amy  gdaloidal  trap.   These  are  the  only  place 
in  which  I  have  yet  observed  this  new  mineral. 

PBEHNTTB. 

In  gneiss,  in  Yell,  Shetland.  In  traps  in  the  foUaw*  fi 
ing  situations.    At  Bishoptown,  near  Paisley.    In  tat 
Kilpatrick  Hills.    In  Glen  Farg.    In  Mull,  Sky,  Ar* 


SCOTLAND. 

*   ran,  and  Basay.    In  Edinburgh  castle  rock,  and  in 
^  Salisbury  Crags.    In  Dumbarton  castle  rock. 

LAUMONITB. 

In  Sky,  near  Loch  Brittle.    In  the  Kilpatrick  Hills. 

APOPHYLLITB. 

In  Sky,  near  Loch  Brittle.    In  the  Kilpatrick  Hills. 


be. 


6S9 

Elg,  silvery  white.  In  Ranrioch,  pale  green.  In  Glen  Sutistiw. 
Tilt,  white,  massive,  in  large  beds ;  where  it  is  asso-  TTT  T?* 
dated  with  tremolite,  as  it  also  is  in  Tirey ;  decora-  Mu,et*- 
posing  also  intoji  very  tenacious  and  unctuous  day. 


ogy. 


ANDALU8ITS. 

In  Aberdeenshire,  in  granite. 


Andabuite. 


BTrLBITB. 

In  Sky.  In  the  Kilpatrick  Hills.  Near  Stone, 
haven.  In  Fife.  In  the  Shiant  Isles.  In  Staffs  and 
Canna.  In  all  these  places  in  traps.  In  Arran  in 
granite.  At  Strontian  in  a  granite  vein.  In  Kerrem, 
red,  in  argillaceous  schist ;  being  the  only  instance,  I 
believe,  of  that  association. 

ANALCIHB. 

In  Sky,  Canna,  Staffs,  Ulva,  and  Mull.  In  the  Kil- 
patrick Hills.  In  Edinburgh  castle  rock,  and  in  Salis- 
bury Crags.  In  Dumbarton  castle  rock.  In  Sky  it  is 
often  transparent.  In  the  Kilpatrick  Hills  it  passes 
by  a  complete  transition  into  prehnite.  The  primitive 
form  occurs  at  Talisker,  in  Sky. 

ME60TYPE. 

In  Glen  Farg.  In  Sky.  In  Arran,  the  Shiant  Isles, 
Staffa,  and  Ayrshire. 

NADELSTEIN.' 


•   CALCABBOU8  8PAB* 

Great.    Coloured  by  green  earth,  of  a  light  green.  Caleareoai 
In  Rum.    Of  a  dark  green,  by  common  chlorite  in  **■■» 
Bute.   Those  varieties  are  extremely  singular  and  rare. 

Yellow.  Crystallized  in  the  inverse  rhomb.  In  the 
primitive  rhomb.  In  Sky  also.  The  varieties  found 
at  Strontian  are  so  well  known  that  I  need  not  enu- 
merate them. 

HTOBATE  OF  MAGNESIA. 

In  Unet  in  Shetland,  and  in  Balta.    Found  in  eer-  H,dllte  <* 
pentine  and  in  talc  schist.  magnesia. 

OXYDULOU8  IRON. 

Octahedral    In  hypersthene  rock  in  Sky.    In  talc  Oxydulous 
and  in  chlorite  at  Fiflswick  and  at  Unst  in  Shetland.  hmu 
In  chlorite  schist  in  Bute. 

Micaceous.  In  veins  or  nests,  in  clay  slate,  at  Dun* 
keld.  In  dispersed  grains,  in  gneiss  and  granite,  in 
Shetland.  In  the  same  manner  in  a  compact  grey  (old 
red)  sandstone.  °   J  x 

Specular-volcanic.   In  trap  veins  in  Perthshire.  This 


In  the  Kilpatrick  Hills.    In  Sky.    In  Arran.    The  .     *       --  ™ . r  ••—  «•  -  «*.»««.  -im. 

radiated  variety,  called  natrolite,  occurs  in  Staffa,  and  M  ^lWried  "?  Prol°nged  hexagonal  plates,  and  re- 
near  Burntisland  in  Fife.    The  nadelstein  of  Talisker  8eniDle«  ™*  of  Vesuvius, 

%        *^^k.  •  ^«a  a  ^  a       at.  k  .a. 


and  Dunvegan  in  Sky,  often  resembles  the  finest  cot- 
ton, or  flaw  silk,  and  is  so  light  as  to  float  in  water 

CHABASIB. 

In  Sky,  at  the  Stoor,  and  at  Talisker,  in  traps, 

WAVBLLITE. 

In  the  Shiant  Isles,  in  an  indulated  shale  or  flinty 


BOO  IRON  ORB. 

The  resinous  variety.    In  Foula,  Shetland.    This  *■•  *"* 
variety  is  not  common,  and  resembles,  in  its  lustre  and  0lt' 
fracture,  those  Hungarian  jaspers  which  have  been  im- 
properly called  pitchstone. 


OXYDE  OF  CHROME. 


*u  uk  otitaiii  xsjcs,  in  ma  inuuiaieu  Bone  or  mmy         t     tt         •       i_ 

slate  of  the  secondary  class,  which  belongs  to  the  coal  " ,  ln  Un8t> in  chromate  of  iron.    This  new  mineral  is  Oayde  ef 

strata  of  the  Western  Islands,  and  is  indurated  by  the  **?  Pure  °^de  of  chrome,  not  the  mineral  called  by  Chrome 

-.:_:_;*_  _?*..__  *  this  nnme  in  T.nnna'c  Bt>a»om  .  .m.1  :<.  «*:*u~..  — — *. 


vicinity  of  trap. 

OLIVINE. 

This  is  rare  in  Scotland.  In  Sky,  in  trap,  near  Loch 
Brittle  ;  forming  half  the  mass  of  the  rock. 


this  name  in  Lucas's  system ;  and  is  either  compact  or 
pulverulent,  being  sometimes  green,  at  others  yellow. 


GOLD. 


ADULARIA.  

In  granite  in  Arran.    In  granitic  veins  in  micaceous        v' 
schist  in  Cairn  Lia.    This  mineral  is  very  rare  even  in 
those  localities. 


At  Leadhills.    In  Perthshire,  at  Turrich  in  Glen  GoM. 
Coich.*    At  Leadhills  in  Lanarkshire.   In  Sutherland, 
near  Helmsdale.    In  Perthshire,  in  the  sands  of  the 


AUGITB. 


fiulphuret 
ofmolybdc- 


In  Rum,  in  trap  rocks,  with  felspar;  very  remark* 
able,  and  of  a  very  large  size.    In  St.  Kilda,  Arran, 


8VLPBURBT  OF  MOLYBDBNA. 

In  Glen  Elg. 

BLACK  LEAD. 

In  Ayrshire,  at  Cumnock.   In  Glen  Elg.    In  Strath*  Black  lead. 


Sky,  &c  in  a  similar  manner,    ln  Tirey  it  is  found  in    JP  In  Shetland.    At  the  head  of  Loch  Lochy  in 

white  primary  limestone,  and  sometimes  regularly  crya.    Inverness-shire,  within  a  mile  of  the  Caledonian  Canal.t 
tallixed. 

To  the  preceding  list  the  following  new  or  interest* 
ing  minerals  may  be  added; 


8AHLITE. 


In  Tirey,  often  crystallised,  and  of  various  colours, 
forming  very  beautiful  specimens.  In  Harris  equally 
or  more  vanous,  and  often  of  a  dark  brown.    In  Glen 


1.  8ULPHAT0-TRI-CABB0NATB  OF  LEAD. 

At  Leadhills,  in  a  vein  traversing  grey wacke. 


*  A  tpedmea  from  this  locality  in  the  cabinet  of  Thomas  Allan,  Esq.  wekta  upwards  of  seven  nuncM~_Eo. 
t  See  Dr.  Brewster's  Edinburgh  Journal  tf&knCc,  Vol  IL  p.  07. 


Sulphate* 
ftrUeaibo- 
nateoflesd. 
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Statistic*. 


Stiphato- 
carboaaie  of 
lead.. 

CupiewttD- 

aulphato- 
carbonate  of 
lead. 

Cupreous 
sulphate  of 
lead. 

Haiystroxu 
tianite. 


2.  8ULPHATO*CARBONATE  OF  LEAD. 

At  Leadhills,  in  coluninarly  aggregated  crystals. 

5.  CUPREOU8-SULPHATO-CARBONATE  OP  LEAD. 

At  Leadhills  along  with  the  preceding  species. 

4.  CUPREOUS  SULPHATE  OF  LEADi 

At  Leadhills  along  with  the  preceding  species. 

5.  BABY8TRONTIANITE. 

In  clayslate  at  Stromness  in  Orkney. 

6.   BBEWSTERITE. 


19.   COBALT.  £jS 

Along  with  the  silver  at  Alva.    In  Clackmannait-  tfaaj 
shire,  which  see,  in  Vol.  VI.  p.  655.  * 

Cat 

20.  ARSENIC. 

Ores  of  arsenic  have  been  found  in  theOduUainAis. 
Clackmannanshire. 


«  * 


21.  LAP18  LAZULI. 


At  Leadhills. 


Icpia* 


22.  ELECTRIC  CALAMINE  OR  SILICEOUS  OXIDE  OF  ZINC,  E»l 


Brewsterite.      In  fine  crystals  of  crystalline  coats  at  Strontian  in 
Argyllshire. 


At  Leadhills  and  Wanlockhead. 


CHAP.  III.    Agriculture. 


Icie 


van 

tSL 


Heuland- 

tite. 


Thomson- 
ite. 


Edington- 
ite. 


Withamitf. 


Dathotite. 


Chromate 
of  iron. 


7-  HBULANDTITE. 

In  the  trap  rocks  of  the  Kilpatrick  Hills  near  Dun- 
barton. 

8.   THOMSON ITE. 

In  the  trap  rocks  of  the  Kilpatrick  Hills. 

9*  EDINGTON1TE. 

Associated  with  Thomsonite  in  the  trap  rocks  of  the 
Kilpatrick  Hills.  See  Dr.  Brewster's  Edinburgh  Jour* 
nal  of  Science,  Vol.  III.  p.  31 6. 

10.   WITHAMITE. 

At  Glenco  in  Argyllshire,  in  a  reddish  trap  rock. 
See  Dr.  Brewster's  Edinburgh  Journal  of  Science,  Vol.  1 1 . 
p.  218. 

11.  DATHOLITE. 

In  Safisbury  Craigs,  near  Edinburgh. 

12.   CHROMATE  OF  IRON. 

In  huge  masses  in  the  Shetland  Isles,  viz.  Unst  and 
Fetlar.  At  Portsoy  in  Banffshire,  and  in  small  granu- 
lar masses  in  a  greenish  white  marble,  at  Buchanan  in 
Stirlingshire. 

13.  COPPER. 

Blair  Logie,  and  Airthry  in  Clackmannanshire.  In 
the  Orkney  Islands,  at  Fetlar,  &c. 

•  * 

14.   PRISVATOIDAL  ANTIMONY  GLANCE. 

In  tile  antimony  mine  near  Langholm  in  Dumfries- 
shire, which  is  no  longer  wrought.  *  At  Leadhills. 

15.  silver. 

At  Alva,  in  Clackmannanshire,  which  see,  in  Vol. 
VI.  p.  655,  and  in  Peebles-shire.   At  Leadhills. 

16.   LEAD,  SULPHURET  OF. 

At  Leadhills  m  Lanarkshire,  which  see,  in  Vol. 
XII.  p.  514.  At  Wanlockhead,  in  Dumfriesshire, 
which  see,  in  Vol.  VIIL  p.  195.  At  Strontian  in  Ar- 
gyllshire. At  Dollar  in  Clackmannanshire,  which 
see,  in  Vol.  VI.  p.  655.  At  all  the  above  places  it  has 
been  wrought  At  Belleville,  in  Inverness-shire ;  and 
at  Leadlaw,  in  Peebles-shire. 

17*  SULPHATE  OF  LEAD* 

Sulphate  of       Leadhills,  and  Wanlockhead. 
lead. 

18.  CARBONATE  OF  LEAD. 

C  arbooate        £t  Leadhills,  and  Wanlockhead. 

oi  lead. 


Copper. 


Prismatoi- 
dal  anti- 
mony 
glance. 

Silver. 


Lead,  aid* 
pburet  of. 


The  agriculture  of  Scotland  forms  an  extensive  rob.  a» 
ject,  from  its  variety  no  less  than  from  its.  very  perfect  o 
state,  where  it  is  in  an  improved  condition ;  but  we 
must  attempt  to  condense,  within  our  very  brief  space, 
those  practices  by  which  it  19  particularly  distinguished, 
since  the  entire  subject  would  occupy  a  volume,  ss  it 
has  already  occupied  hundreds. 

We  may  here  distinguish  it  into  the  ancient  and  the 
modern,  not  merely  because  our  ancient  agriculture  ii 
matter  of  curious  history,  but  because  it  is  not  yet  ex- 
pired, maintaining  still  far  too  great  a  hold  over  the 
practices  of  the  Highlanders,  with  whom  it  chiefly  re- 
mains. 

In  the  ancient  system  of  Highland  agricultve,  the  ^ 
lands  were  generally  held  in  runrig,  as  a  few  yet  fit.  ^ 
In  this  practice  many  tenants  were  the  joint  holdert  «l*^ 
one,  farm,  and  their  crowded  houses  formed  the  io%ut 
which  are  still  to  be  found  in  various  parts  of  the  coun- 
try. Each  man,  separately  as  well  as  jointly,  was  re- 
sponsible for  the  whole  rent,  and  the  whole  was  unen- 
closed, or  ill  inclosed,  and  divided  into  ridges ;  so  that 
at  the  expiration  of  every  year  every  man's  lot  was  in- 
terchanged. The  forcible  interchanging  has  now  ceased, 
though  the  division  into  ridges  of  a  common  field  still 
continues.  This  was  and  ia  the  infield,  and  is  cultivated 
for  ever,  having  all  the  manure  that  can  be  procured 
The  outfield  is  cultivated  without  manure  as  long ai it 
produces  the  seed,  and  sometimes  longer;  and  the  pas- 
ture which  was  formerly  an  unlimited  and  free  com- 
mon, is  now  so  far  divided  that  each  holder  pays  a  rent 
per  head  for  all  the  cattle  of  whatever  class  he  may  put 
on  it ;  the  numbers  being  also  limited. 

Such  is  the  improved  and  present  runrig  system. 
The  cultivation  consists  chiefly  of  a  rotation  of  oats  and 
potatoes,  sometimes  with  barley  or  bear  interposed,  and 
very  rarely  with  rye ;  besides  which  flax  is  occasionally 
cultivated  every  where.  Grass  is  never  sown ;  and  is 
this  purer  system,  turnips  are  unknown,  though  the 
turnip  cultivation  is  now  becoming  a  part  of  the  rots* 
tion,  on  lands  bordering  on  the  lowlands,  as  pease  abo 
are  occasionally.  In  the  same  lands  we  also  now  find 
clover,  and  occasionally  vetches ;  but,  in'  the  remoter 
highlands,  these  are  still  unknown. 

All  rents  are  now  paid  in  money,  excepting  some 
trifling  and  occasional  dues  in  kind;  and  there  are  few 
servitudes  except  in  the  case  of  cottars*  Yet,  as  we 
remarked  when  on  the  subject  of  manufactures,  the 
kelp  estates  and  the  fisheries  of  Shetland  and  Orkney 
are  wrought  as  servitudes ;  labour  being  paid  in  lies 
of  money,  by  a  special  and  accurate  agreement  In 
some  places,  also,  particularly  where  the  larger  propri* 
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ife  tiers  reside,  the  carrying  of  peat  forms  a  similar  servi- 

W  tude,  as  does,  more  rarely,  harvest  work ;  a  plan  which 

l»    reduce*  the  small  tenant  partially  to  the  condition  of  a 

cottar,  but  which  is  rendered  necessary  by  the  total 

want  of  hired  labour,  and  the  absence  of  a  class  which 

makes  this  a  trade.    It  is  very  rarely  that  leases  are 

granted  to  the  small  Highland  tenants,  whose  farms 

average  from  three  to  five  pounds  annually  ;  but  they 

are  seldom  removed,  except  in  cases  of  extreme  mis* 

conduct,  nor  are  their  rents  indefinitely  raised  on  any 

eventual  improvement  of  their  farms.     Should  this 

happen,  however,  no  melioration    is    allowed  ;    and 

as  they  build  their  own  houses  without  assistance 

from  the  landlord,  this  property,  such  as  it  is,  falls  in 

to  him.    Where  the  vents  are  paid  in  money,  this 

is  provided  by  the   sale  of  cattle,  or  sometimes  by 

the  fishery ;  as  there  is  no  surplus  produce  from  the 

cultivated  land  capable  of  paying  a  rent. 

The  prevailing  system,  however,  at  present  in  the 
Highlands,  is  that  of  separate  tenantry,  popularly  call- 
ed crofting.  This  system  is  partly  the  consequence  of 
the  division  of  the  ancient  rnnrig  farms  among  the 
tenants  upon  them,  and  partly,  and  principally,  the 
result  of  new  settlements,  consequent  on  the  introduc- 
tion of  large  sheep  farms,  and  the  accompanying 
migrations  to  the  sea-shores.  Thus,  not  only  has  a 
class  of  separated  and  sole  tenants  been  introduced 
into  the  interior  and  old  settled  districts,  but  a  great 
quantity  of  land  before  unoccupied,  or  ill-pastured  by 
wandering  cattle,  has  been  rendered  productive,  and 
the  seat  of  an  entirely  new  population. 

A  croft  is,  in  fact,  a  sole  farm ;  and  though,  without 
lease,  no  way  differing  from  the  common  classes  of 
small  farms  in  Scotland.  But  these  holdings  are  very 
limited ;  being  barely  sufficient  in  most  cases  for  the 
maintenance  of  a  single  family  ;  while,  in  many  situa- 
tions, they  are  insufficient  even  for  that,  or  are  at  least 
incapable  of  paying  the  rent  and  maintaining  the  fami- 
ly both.  It  is  impossible  to  name  the  exact  quantity 
of  land,  as  that  varies  according  to  its  quality;  but 
from  three  to  five  acres  of  bad  arable  land,  or  of  rocky 
tend  fit  only  for  the  spade,  is  a  general  average ;  while 
he  unenclosed  pasture  is  such  as  to  maintain  a  few 
attle,  and,  occasionally,  some  sheep  and  the  necessary 
torses.  In  this  case,  as  the  pastures  are  common  in  a 
ertain  sense,  each  tenant's  cattle  are  limited  and  paid 
or  in  the  rent,  by  an  allotted  charge  for  each  class. 
The  crofters  also  build  their  own  houses,  and  often 
nder  great  difficulties  and  restrictions ;  not  being  sl- 
ewed the  use  of  wood,  though  growing,  nor  suffered, 
>  take  a  turf  for  covering ;  while,  in  case  of  removal, 
ie  labour  is  surrendered  and  lost.  However  bad  the 
rltivatton  of  these  petty  farms  may  be,  it  is  better  than 
ider  the  ancient  system  of  common  holding,  though 
>t  differing  in  the  rotation,  nor  in  the  objects  of  cul- 
re.  The  tenant,  knowing  the  exact  extent  and  pow- 
» of  his  land,  and  profiting  the  next  year  by  the  la- 
urs  of  the  preceding,  is  enabled  to  bestow  more 
airate  attention  upon  it,  is  restrained  from  a  waste- 
I  excess  of  useless  horses,  as  was  formerly  the  fashion, 
1  manages  his  little  stock  of  cattle  to  a  better  pur- 
ie.  There  are  many  of  these  tenements  so  rocky 
t  they  can  be  wrought  only  by  the  spade,  or  the 
chrom  ;  and  thus  many  spots  of  ground  that  never 
lid  have  been  occupied  under  the  old  system,  have 
a  broken  up  for  cultivation,  and  are  the  seats  of  a 
r  population. 

fence,  In  fact,  the  great  increase  of  the  general  no- 
ttion  of  the  Highlands,  and  more  particularly  of  that 
le  sea  shores.    And  it  is  to  the  sea  shores  that  this 


modern  system  chiefly  applies,  while  it  originated  in   Statistics. 
the  sheep  farming.  In  the  interior  lands,  and  in  former  ^-^V"*"" 
days,  the  people  were  situated  in  the  glens,  and  in  such  A8"«ul- 
fragments  of  land  in  the  mountains,  as  were  adapted  to  tnK' 
the  miserable  cultivation  there  carried  on,-  while  the 
pastures  were  indiscriminately  occupied  by  black  cat- 
tle.   But  they  were  not  half  stocked  in  some  places, 
•while  near  the  farms  they  were  so  overstocked,  that 
the  cattle  were  starved,  and  frequently  died  of  want 
towards  the  end  of  the  winter.    Moreover,  there  are 
many  places  where  cattle  cannot  tread  from  their  weight, 
and  which  from  their  inactivity  they  cannot  climb; 
while,  besides  alt  this,  the  necessity  of  winter  pastures 
limited  the  number  of  cattle  which  could  be  kept  on  all 
the  summer  ones.     All  these  difficulties   and  losses 
are  removed  by  the  substitution  of  sheep,  which  could 
eat  what  black  cattle  could  not  reach,  or  could  not 
consume,  and  which,  being  sold  off  the  breeding  farms 
when  the  summer  pastures  were  consumed,  required 
much  less  winter  food.  Thus  there  was  a  positive  ova- 
tion of  food,  and  consequently  of  rent,  we  might  truly 
say  of  land,  by  substituting  sheep  for  cattle;  and  hence 
the  great  increase  of  value  which  the  Highland  estates 
experienced  from  this  radical  change. 

^  But  where  so  many  thousand  acres  were  thus  occu- 
pied in  one  farm,  it  became  impossible  to  suffer  the 
glens  and  green  pastures  scattered  about  it  to  remain 
in  cultivation  and  in  other  hands.  The  smaller  tenants 
could  not  farm  sheep,  because  these  can  only  be  raised 
and  managed  to  profit  in  large  flocks,  and  by  great  ca- 
pitalists, while  they  also  require  a  degree  of  attention 
which  the  small  Highland  tenants  and  shepherds  have 
proved  themselves  incapable  of  giving.  Hence  the 
larger  tracts  of  pasture  necessarily  fell  into  the  hands 
of  capitalists,  and  were  allotted  in  large  divisions;  and 
thus  also  it  became  necessary  to  remove  the  small  te- 
nants, that  the  sheep  farm  might  be  preserved  from  in* 
terference,  and  that  the  arable  lands  within  them  which 
produced  the  only  winter  pastures,  might  be  reserved 
in  aid  of  these  for  winterings. 

This  was  the  new  system  which  still  continues, 
though  not  now  capable  of  much  further  increase ;  and 
it  was  the  system  which  produced  so  much  clamour* 
and  which  originally  led  to  those  emigrations  which  ex- 
cited bo  much  groundless  alarm.  And  as  this  system 
was  the  original  cause  of  the  crofting,  the  consideration 
of  the  one  necessarily  involves  that  of  the  other,  and 
they  are  thus  both  conveniently  considered  in  one  ge- 
neral view. 

In  those  cases  where  the  holder  of  the  interior  rough 
lands  possessed  no  sea  shore,  or  no  extent  of  separate 
arable  land,  emigration  became  an  inevitable  conse* 
quence  of  the  change,  because  there  was  no  place  to 
which  the  tenants  could  be  moved.  But  fortunately 
many  of  these  holders  also  possessed  sea  shores,  which 
werenotonly  ill  occupied, but  could  not  be  conveniently 
thrown  into  general  pasturage,  while,  from  their  generally 
green  nature,  and  fertile  though  rocky  soils,  they  were 
well  adapted  to  a  system  of  divided  and  petty  farming. 
Thus  the  proprietors  provided  settlements  for  their 
ejected,  tenantry,  and  at  the  same  time  added  in  two 
ways  to  the  value  of  their  lands  and  to  their  rentals,  by 
raising  the  value  of  the  pastures,  and  by  an  absolute 
creation  of  new  lands  on  the  sea  shores.  That  value 
was  indeed  increased  in  a  third  and  distinct  manner; 
and  hence  a  great  additional  augmentation  not  only  in 
the  rent,  but  in  die  population  of  the  country. 

The  nature  of  this  last  increase  may  be  already  con- 
jectured from  oar  preceding  remarks  on  the  fisheries. 
It  is  quite  impossible  that  any  rent  could  be  paid  at  all 
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from  ninevtenths  of  the  maritime  crofts,  and  from  their 
own  Surplus  produce;  since,  in  fact*  they  possess  none, 
and  are  seldom  indeed  sufficient  to  maintain  the  culti- 
vation. Thus  it  is  by  fishing,  that  either  a  rent  is 
produced*  or  that  the  farmer  and  fisherman  is  enabled 
to  save  from  his  farm  a  sufficient  surplus  to  pay  that 
rent  Hence  the  high  scale  of  these  rents.  In  any 
other  situation  the  land  would  be  worthless ;  and  pro- 
bably in  none  else  would  it  psy  twopence  an.  acre, 
where  it  is  now  paying  ten  shillings  or  more.  These 
lands  are  in  fact  accommodations  for  the  fishery,  and 
are  more  in  the  nature  of  town  holdings  than  mere 
farms  ;  and  hence  their  high  rents  are  really  derived 
from  the  fisheries*  however  they  may  appear  to  be  the 
rent  of  the  land.  We  have  already  shown  how  the 
progress  of  this  system  is,  by  perpetual  subdivisions, 
to  reduce  the  system  to  one  of  mere  fisheries,  and  thus 
to  produce  that  effect  60  long  and  vainly  expected  from 
the  erection  of  fishing  villages. 

These  remarks  on  the  peculiarities  which  still  dis- 
tinguish the  agricultural  system  of  Scotland*  will  be 
sufficient.  The  details  that  belong  to  its  improved  agri- 
culture, will  be  found  at  great  length  under  our  article 
Agriculture. 

Gardens  and  Orchards. 

The  celebrity  of  Scottish  gardeners*,  and  the  perfec- 
tion to  which  the  higher  class  of  horticulture  has  been 
brought  in  this  count*  y,  are  too  well  known  to  require 
detail  or  praise.  We  must  limit  our  very  few  remarks  to 
what  is  more  purely  of  an  agricultural  or  rural  character. 

The  great  increase  of  kail-yards  or  cottage  gardens 
is  of  modern  date*  as  is  almost  the  introduction  of 
these.  Accordingly  they  are  most  numerous  in  the  low- 
land and  improved  districts*  being  comparatively  rare  in 
the  Highlands.  They  may  be  divided  into  four  classes  ; 
namely*  gardens  held  in  fee,  the  gardens  of  farm  servants 
in  general*  those  held  by  artisans  and  labourers,  and  vil- 
lage gardens.  The  first  are  generally  the  largest  and 
the  best  cultivated  ;  and  the  rotation  of  crops  is  so  ma- 
naged as  to  ensure  a  perpetual  produce.  Cottage  gar- 
dens being  much  smaller*  have  less  variety  of  produce ; 
and  those  of  mechanics,  with  those  found  in  villages*  are 
.generally  tended  with  much  assiduity.  It  is  unneces- 
sary to  enumerate  the  common  articles  of  produce ;  and 
it  is  only  to  be  wished  that  a  system  so  useful  and 
profitable  may  be  extended  to  those  districts  where  it 
has  hitherto  been  in  a  great  degree  neglected. 

The  principal  market  gardens  are  necessarily  situated 
in  the  neighbourhood  of  the  great  towns.  About  1771* 
the  quantity  of  land  so  cultivated  about  Edinburgh  was 
126  acres ;  in  1812  it  was  400*  in  the  hands  of  seventy- 
six  gardeners ;  the  average  size  being  between  five  and 
six  acres,  but  the  lots  ranging  from  half  an  acre  to  six- 
teen. About  a  sixth  of  this  ground  is  planted  with 
gooseberry,  currant,  and  raspberry ;  and  from  50,000 
to  60,000  Scotch  pints  of  gooseberries  are  sola  yearly. 
But  besides  this,  tnere  is  a  supply  for  Edinburgh,  rang- 
ing to  five  or  six  miles,  including  Dalkeith,  Mussel- 
burgh* &c  the  space  being  estimated  at  sixty  acres. 
The  annual  value  of  vegetables  sold  there,  is  estimated 
at  from  £  16,000  to  £18,000,  which  is  at  the  rate  of 
£45  an  acre  for  every  acre  so  occupied.  The  rent  of 
this  land  at  Edinburgh  is  from  £8  to  £  16  tax  acre,  lit- 
tle of  it  being  below  £10.  We  may  here  add,  that 
the  annual  value  of  strawberries  alone  sold  is  under 
£4000.*  This  is  a  natural  object  of  curiosity*  from  the 


great  apparent  profusion  in  which  that  fruit  u  Ru. 
plied.  We  cannot  here  afford  space  to  repeat  these 
details  as  they  relate  to  the  gardens  in  the  neighbour. 
hood  of  the  other  great  towns ;  while  we  are  equally 
compelled  by  our  limits  to  pass  over  what  relate!  to  tat 
gardens  of  the  opulent  Similarly,  we  have  not  roon 
to  do  more  than  mention  the  botanic  garden*  of  Edio. 
burght  and  Glasgow ;  yet  we  cannot  terminate  thii 
part  of  our  subject,  without  noticing  for  praue  the  ef- 
forts of  the  Caledonian  Horticultural  Society,  always 
engaged  in  works  of  usefulness,  and  as  having  added 
much  to  our  valuable  practical  knowledge.  An  at 
count  of  the  various  objects  and  modes  of  culuvttioa 
,  will  be  found  in  our  article  Horticulture. 

Nurseries  were  almost  unknown  in  Scotland  till  tin 
middle  of  the  eighteenth  century ;  but  they  are  now 
become  numerous,  and  are  generally  of  course  sitaated 
near  the  great  towns.  At  present,  they  are  coapotd 
to  dispose  annually  of  ten  or  twelve  millions  of  forest 
trees*  besides  fruit  trees ;  so  much  has  the  taste  for 
planting  and  gardening  increased  with  the  increase  cf 
wealth.  These  public  nurseries  are  now  estimated  to 
amount  to  700  acres;  and  about  Edinburgh  nearly  ISO 
are  thus  occupied.  The  Scotch  nurseries  also  expat 
considerably  to  England,  one  house  alone  having  ten 
to  London  2,000,000  of  seedlings  within  the  year.  Tat 
rent  varies  from  £8  to  £H  the  acre,  and  in  aome  placet 
it  is  as  low  as  £5.  Besides  the  public  nurseries,  its 
estimated  that  there  are  about  160  acres  employed  in 
this  manner  by  priyate  individuals. 

The  public,  or  market  orchards  of  Scotland,  as  not 
very  numerous;  nor  indeed  are  the  private  ones  w 
when  compared  to  the  customs  of  England  n  this  re- 
spect. This  must  be  attributed  to>  fashion  or  neglect, 
as  there  is  nothing  in  the  climate  to  prevent  the  eaten. 
sive  raising  of  apples  at  least,  and  there  i»  no  doubt 
that  cyder  might  be  made  to  advantage,  parucularljif, 
as  in  England  in  many  places,  the  practice  of  gardes* 
ing  were  combined  with  it,  or  the  orchard  made  a  p 
tion  of  the  garden.  As  we  cannot  here  pretend  toa> 
tice  private  orchards,  we  must  slightly  enumerate thost 
which  are  intended  for  profit  and  sale,  or  are  partes* 
larly  remarkable  for  their  extent  or  produce. 

The  greatest  number  of  orchards  are  situated  in  the 
manufacturing  districts,  and  chiefly  in  Clydesdale, 
Above  200  acres  on  the  banks  of  the  Clyde  ate  dun 
occupied;  and  the  fruit  averages  in  annual  value  fro© 
£1500  to  £3000.  In  the  whole  of  Lanarkshire  the 
number  of  acres  is  reckoned  at  360,  and  the  eitren* 
annual  value  £5000.  The  aversge  value  per  acre  s 
£8  to  £l6>  and  on  land  which,  without  the  tree, 
would  produce  only  from  5s.  to  SOs.  the  acre,  lb 
sizes  of  the  orchards  are  from  four  acres  to  thirty. 

In  the  Carse  of  Gowrie  there  are  about  twenty  or- 
chards, and  they  are  generally  let,  and  kept  also  under 
a  rotation  of  corn  crops.  The  average  rent  of  the  fnii 
alone  is  from  £8  to  £10  an  acre.  There  are  a  few  sits 
about  Falkirk,  and  in  the  Carse  of  Stirling,  as  well* 
Aberdeenshire ;  and  it  is  thought  by  able  gardeners, 
that  they  might  be  established  to  great  advantage  ui 
all  the  western  Highlands,  particularly  in  Argyllshirt 
We  ne.ed  not  detail  the  modes  of  management,  as  they 
are  not  peculiar  to  Scotland,,  and  aa  we  must  indeed 
consider  this  branch  of  rural  economy  as  in  a  backward 
state  in  this  country  compared  to  England,  or  to  i* 
own  rank  in  the  more  general  departments  of  agruaW 
ture  and  horticulture. 


•  See  our  article  Horticulture,  VoL  XL  p.  220. 


f  See  HoaTiouLTva*,  VoL  XI*  p.  194* 


SCOTLAND. 


$33 


Plantations  and  Woods. 


In  oar  article  ^erthshirb,  Vol.  XVI.  p.  427,  428, 
ire  have  given  an  account  of  the  most  extensive  plan* 
tations  executed  in  that  county,  and  information  of 
the  same  nut  are  will  be  found  in  oar  other  county 
articles.  We  must,  therefore,  content  ourselves  with 
a  tabular  view  of  the  quantity  of  wood  which  Scotland 
w  supposed  to  possess,  both  natural  and  planted,  the 
authority  fbr  these  statements  being  the  several  county 
reports. 

State  of  the  Natural  Woods  and  Plantations  of  Scotland 

in  Scotch  Acres. 


1 

Counties  or  Shim. 

Aerst 
Planted. 

Aerss 
Natural 

Total. 

1.  Aberdcefjshrre 

*•  Aligns  or  Forfarshire        - 

3.  Argjrlcshire        - 

&  Ayrshire            « 

5.  Banffshire            -            • 

6.  Berwickshire            -            • 

7.  Caithness-shire 

&  OaeknaaBnansbire 

9.  Cromarry  and  Ktrsn  shirr 

10.  Dumbartonshire 

11.  Dumfriesshire        •            • 

12.  Edinburghshire           • 

13.  Elginshire        • 

14.  Fifeshire 
l«5.  Galloway 

l&  Haddingtonshire            • 

17,  Inverness-shire 

IB.  Kincardineshire  or  Means 

19«  Kinroes-saire 

W.  Lanarkshire 

81.  Linlithgowshire  or  W"est  Lothian 

*2.  Ntimshire 

&  Orkneys  and  Shetland 

M.  PesblesMhlre 

25.  Perthshire        •                • 

*6.  Keufrewshire        -        - 

«•  Roxburghshire        -            • 

&  Selkirkshire             • 

W.  Stirlingshire        •                - 

SO.  SutherUndshire 

U.  The  Western  Isles,  or  He--\ 
brides,    including  Arran,/ 
Bute,  and  aU  to  the  north-  f 
east  as  far  as  the  Orkneys  J 

50,000 
33,624 

4,000 
26,000 
12,000 

5,500 
.      250 

2,000 

5,000 

4,000 

28,000 

14,000 

10,000 

18,000 

4,400 

4,500 

10,000 

17,000 

1,093 

4,430 

5,000 

4,000 

2,000 
50,970 
4,000 
4,682 
2,000 
10,000 
1,173 

5,000 

74,000 

5,604 

30,000 

6,000 

6,000 

500 

600 

900 

72,000 

7,000 

3,000 

3,000 

21,000 

3,800 

400 

45,590 

609 

2,150 

200 

8,000 

500 

118,930 

500 

608 

4,000 
3,000 

124,000 

39,228 

34,000 

32,000 

18,000 

6,000 

350 

2,900 

77,000 

11,000 

31,000 

17,000 

31,000 

18,000 

8,200 

4,900 

55,500 

17,609 

1,993 

6,580 

5,200 

12,000 

2,500 
169,900 
4,500 
5,290 
2,000 
1*000 
4,173 

5,000 

In  Scotch  acres 
In  English  Acres 

343,522 

412,226 

417,891 
50t,f69 

761,413 
913,095] 

Waste  Land*. 

The  quantity  of  waste  or  uncultivated  lands  in  Scot* 
and  is  estimated  at  13,900,550  statute  acres,  that  of 
he  cultivated  being  6,043,450.  Hence  little  more  than 

quarter  of  Scotland  is  now  cultivated ;  and  of  the 
emainder,  although  much  is  valuable  pasturage,  there 
i  also  a  great  deal  which  is  far  less  productive  even  in 
liis  respect  than  it  might  be  rendered;  while  there  i» 
lso  a  very  considerable  extent  which  must  fbr  ever 
ontinue  worthless. 

Of  lands  reclahnable  there  are  many  kinds ;  but  they 
re  either  mountain,  or  moor,  or  bog,  or  marsh,  or 
indy  downs.  To  detail  the  various  modes  of  improv- 
*g  these  is"  impracticable  in  sues  narrow  limits ;  and 
lererore  we  can  only  enumerate  the  following  prac- 
ces,  variously  applicable,  and  by  Which,  as  Scotland 
ivances  in  capital  and  power,  much  of  the  land  will 
DqueationabLy  be  improved.  These  are,  inclosing, 
raining,  cultivation,  irrigation,  parang  and  buttling, 
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ploughing,  bringing  soil  and  manuring,  rolling,  flood-  Statistics. 
mg,  planting-,  and'lastly  the  entire  removal  of  the  stir-  w-y^w 
face  as  practised  in  Bhtir  Drummond.  Agricul.  ' 

A  great  facility  has  been  given  to  the  improving  of  tur*« 
waste  lands  by  the  act  of  1695,  for  dividing  common 
rights;  and  those  who  will  examine  the  state  of  Shet- 
land where  this  practice  has  not  yet  been  introduced,  ' 
will  speedily  be  convinced  oftts  value.  Thus,  among 
other  thing3,  have  the  great  pasturages  been  improved, 
and  rendered  many  times  more  productive  than  they 
ever  were,  or  could  have%  been. 

On  Live  Stock. 

As  we  have  already  treated  of  the  subject  of  sheep  On  lire 
pasturage,  we  shall  now  add  a  few  words  on  the  sub-'  8u)ck- 
ject  of  the  sheep  themselves. 

The  original  sheep  of  the  Highlands  was  the  Nor-  Sheep, 
wegian,  or  short-tailed  breed,  of  which  a  few  are  still 
to  be  found  fh  Shetland  and  in  St.  Kilda.  This  is  a 
worthless  race  in  every  sense ;  the  carcass  being  small, 
though  the  mutton  is  good,  and  the  fleece,  which  fa 
also  coarse,  seldom  reaching  beyond  half  a  pound.  This 
was  first  replaced  by  the  black-faced  breed,  and  that 
has  now  been  followed  by  the  Cheviot  so  extensively, 
that  in  no  long  time  it  is  likely  to  occupy  most  of  the 
great  Highland  farms.  A  few  Merinos  have  been  in- 
trodocedK  together  with  some  half  breeds  from  this ; 
but  they  have  not  yet  spread,  and  their  superior  value 
continues  doubtful.  The  Leicester  or  Dishley  breed 
is, also  cultivated.  The  methods  followed  by  the  great 
sheep  farmers  are  so  complicated  in  the  detail,  as  to" 
fbrbid  our  Indulging  in  the  description  ;  but  the  greater 
farms  in  the  north  are  frequently  in  die  hands  of  Eng- 
lish tenants  from  Northumberland,  and  the  principal* 
shepherds  are  almost  invariably  from  that  country. 

In  the  islands,  where  sheep  cannot  bear  transporta- ' 
tion  in  certain  parts  of  the  Highlands  held  in  smaller 
farms,  or  where  the  peculiar  nature  of  the  land  renders 
it  preferable,  cattle  farming  is  also  extensively  pursued, 
as  it  is  in  Galloway,  and  many  other  pastoral  districts. 
The  breeds  in  use  are  the  two  Highland  varieties,  the 
Galloway  breed,  the  Fife  breed,  and  the  mixed  breeds 
of  the  south-eastern  counties.  The  ancient  wild  breed 
is  so  nearly  vanished,  as  to  be  merely  kept  for  ornament 
by  the  Duke  of  Hamilton,  and  one  or  two  other  gen- 
tlemen. 

In  the  mountain  districts,  and  in  some  other  placesv 
the  trade  is  breeding,  and  the  cattle  are  driven  in  a 
lean  state  to  be  fattened  in  the  southern  counties, 
where  the  demand  lies,  and  in  England.  Dairy  farm- 
ing is  not  extensively  practised  in  Scotland,  and  is 
chiefly  limited  to  the  neighbourhood  of  the  great  towns, 
and  for  home  consumption.  The  principal,  and  indeed 
almost  the  only  cheese  manufactory  is  carried  on  in 
Ayrshire. 

With  respect  to  horses*  Scotland,  possesses  many  dis-  Hones, 
tine*  breeds  and  of  remarkable  qualities ;  and  though 
there  waa  a  period  at  which  breeding  was  neglected, 
it  is  now  fast  becoming  an  object  of  attention,  and  is 
a  trade  which  might  unquestionably  be  introduced  with 
advantage  into  many  of  the  Highland  districts.  There 
are  four  distinct  breeds  of-  horses  in  Scetland>  besides 
numerous  varieties  from  each.    • 

The  Shetland  is  probably  among  the  most  original, 
and  is  well  known.  Neglected  as  it  is,  ft  is  a  strong 
and  hardy  race,  as  well  as  docile  and  good-tempered! 
It  never  requires  the  house,. and  will  undergo  incessant 
work  without  com,  while  it  will  also  carry  weights, 
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Statistic*,  equal  to  any  horse  of  twice  the  stature, '  Of  course*  U 
'  has  comparatively  little  power  in  draught.  Those  who 
know  only  the  rough  animal,  commonly  exported  at 
prices  of  twenty  or  thirty  shillings,  are  scarcely  aware 
of  the  beauty  of  this  race  under  careful  breeding,  often 
producing  models  on  a  small  scale  equal  to  the  Arab. 
The  Highland  horse  is  more  variable,  ranging  from 
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off  the  turf.  As  far  as  hunters'  plates  are  concerned,  s*fe 
a  good  variety  of  horse  is  cultivated,  and  It  were  pru.  w^ 
dent  if  these  were  increased  to  the  exclusion  of  the  Z£ 
others.  The  thorough  bred  English  horse  is  net  equal  rare 
to  the  Arab  whence  he  sprung ;  and  his  race  hu  per. 
haps~already  done  as  much  injury  as  good  hi  Englnd 
at  least.     He  has  been  too  much  cultivated  and  crowed 


nine  to  twelve  hands ;  and  when  they  are  perfect  of    to  the  neglect  of  others  ;  and  hence  the  notorious  dif. 


their  kind,  they  are  handsome,  docile,  and  persever- 
ing. Neglected  as  they  are,  however,  it  is  seldom  that 
fine  patterns  "are  met  with ;  and  it  is  too  common  /or 
them  to  be  half  starved,  while  they  are  equally  ex- 
posed to  all  the  bitterness  of  weather  far  more  severe 
than  that  of  Shetland.  The  ponies  of  Mull  are  parti- 
cularly in  repute  for  their  good  qualities.  The  unne- 
cessary numbers  kept  by  the  small  tenants  are  very 
inimical  to  their  good  treatment ;  but  this  is  an  evil 
which  is  gradually  disappearing. 

The  ancient  race  of  Galloway  is  too  celebrated  to 
require  more  than  a  bare  mention  ;  but  it  has  almost 
vanished.  They  are,  when  yet  found,  of  twelve  or 
fourteen  hands  high,  compact  and  strong,  and  at  the 
same  time  both  active  and  hardy.  It  is  to  be  regretted 
that  a  breed  so  much  esteemed  for  the. saddle  is  not 
revived  before  it  is  too  late  ;  but  this  will  not  happen 
unless  this  branch  of  rural  economy,  that  of  breeding 
horses  for  a  market,  shall  soon  make  greater  progress 
in  Scotland  than  it  has  hitherto  done.  It  is  esteemed 
not  to  be  profitable  ;  but  we  are  convinced  that  itj  is  a 
branch  of  farming  which  might  be  rendered  so  in  many 
of  the  ruder  western  districts. 

The  Clydesdale  or  Lanark  race  varies  from  fourteen 
hands  to  sixteen,  and  are  much  esteemed  for  farm 
work.  Of  the  other  varieties  we  cannot  here  pretend 
to  speak.  Yet  we  must  remark  with  the  more  judi- 
cious, that  the  system  of  horse  racing,  intended  os- 
tensibly to  promote  and  encourage  the  breeding  and. 
improvement  of  horses,  does  not  deserve  the  encomiums 
commonly  bestowed  on  it.  The  blood,  or  thorough 
bred  horse  of  England,  is  a  defective  horse,  excepting 
for  the  sole  purpose  of  speed,  and  of  speed  within  a 
short  space  and  time,;  a  quality  of  little  or  no  value 


ficulty  of  procuring  good  horses  for  the  aaddle  and  for 
the  more  general  purposes.  It  is  through  this  rice 
that  the  vice  of  stumbling,  for  which  English  hones 
are  so  noted,  has  been  propagated. 

Before  we  conclude  this  account  of  the  agriculture 
of  Scotland,  we  shall  give  a  tabular  view  of  the  nine 
agricultural  districts  into  which  Scotland  has  been  di- 
vided. 

I.  The  southern  arable  district,  including  Roxburgh- j^ 
shire,  and  the  three  Lothians,  which  have  been  caUed»\% 
the  granaries  of  Scotland.  m 

II.  The  southern  pastoral  district,  including  the 
counties  of  Peebles,  Selkirk,  Dumfries,  Kirkcudbright, 
and  Wigton. 

III.  The  manvjacluring  and  commercial  district,  in- 
cluding tbe  counties  of  Ayr,  Renfrew,  Lanark,  and 
Dumbarton. 

IV.  The  central  district,  including  the  counties  of 
Fife,  Kinross,  Clackmannan,  Stirling,  Perth,  and  For- 
far. 

V.  The  north-east  Lowlands,  including  the  counties 
of  Kincardine,  Aberdeen,  Banff,  Elgin,  and  Nairn. 

VI.  The  West  Highlands,  including  the  coanuei  of 
Argyle  and  Inverness. 

VII.  The  North  Highlands,  including  the  counties 
of  Cromarty,  Ross,  Sutherland,  and  Caithness. 

VIII.  The  Hebrides,  including  the  Western  istadt 
of  Scotland. 

IX.  The  Northern  Islands,  including  Orkney  md 
Shetland. 

The  following  table  contains  a  general  view  of  the 
extent  and  other  particulars  respecting  these  da- 
tricts. 


Tabus  of  the  Extent,  fyc.  (fthe  Nine  Agricultural  Districts. 


1 

Districts. 

Square 

miles  of 

land. 

English  acres 
cultivated. 

English  acres 
not  culti- 
vated. 

Total  land  in 
English  acres. 

Proportion 

in  100  cui- 

•tivated. 

1903 
3108 
2134 
4552 
3653 
5104 
4766 
2800 
1280 

684,980 
536,536 
723,116 
1,354,934 
826,368. 
312,655 
296,236 
262,257 
46,368 

532,940 
1,452,584 

834,644 
1,558,346 
1,5)1.552 
2*953,905 
2,754,004 
1,529,743 

772,832 

1,217,920 
1,989,120 
1,557,760 
2,913,280 
2,337,920 
3,266*560 
3,050,240 
1,792,200 
819,200 

56.24 

27. 

46.2 

46.5 

35.4 

9.6 

9.7 

14.0 

5.7 

IV.  The  central. 

VI.  The  West  Lowlands.... 

VII.  The  North  Highlands 

'VIII.  The  Western  Isles 

Total 

29,600 

5,043,450 

13,900,550 

18,944,000 

27.88 
Mean* 

English  fym*. 

Cultivated  land 

5,043,450 

Uncultivated           . 

.       13,900,550 

Loams 

1,769,193  . 

Rich  day  soils   . 

987,070 

Gravelly  soils. 

681,802 

Cold  or  inferior  clay  soils 

510,265 

Iuiprovcd^mossy  soils 

411,096 

Sandy  soils 

363,771   . 

^lluvial  haugjj  or  cane . 

.        320,193, 

Total  productive  soils 

5,043,450 

The  following  Table  shows  the  number  of  seres  k 

one  year,  whjjch  are.  under  different  crops,  and  in  fal- 
low, grass,  hay,  and  pasture.. 

Grass,  hay,  au4  pasture. .    .        .  2,489,725 

Oats              .   .           .              .  1,260,362 

Turnips              .              ...            .  407,125 

Barley               .               .               .  280,193 

Fallow        .            .     <        .  218,950 

Wheat  .             .               .  140,095 

Beans  and.  pease                         •  1 18,000  - 

Potatoes          .               .                .  .80*00* 


b. 


Hardens  and  orchards 

Flax 

Kye        •  . 


Total        .        5,0*3,4A0 

The  following  Table  will  show  the  value  of  the  above 
crops. 


Grass,  bay*  and  pasture,  at  £2  per  acre 

Qstsaft£,7  .  ,  . 

Turnips  at  £4 

Barley  at  £8 

Wheat  at  £11 

Beans  and  pease  at  £8  , 

Potatoes  at  £8 

Gardens  at  £15  ... 

Flax  at  £8 

Rye  at  £6  ,  

Total  produce        •        ,£21,176,073 
Uocultifated  acres,  including  woods  at  3s.  per  acre    2,.083082 

Total        .        £23,261,550 
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The  following  Table  shows  the  number  of  live  stock.  Statistics. 

Horses            ,            ,    •        ,            .            .  2^3,489 

Cattle                .       •        .              .             .  1,047.142 

S^P              •                    •                    .  2,850,867 

Hq8»                                     •  500,000 

The  value  of  the  produce  of  which  is  as  follows : 


32,000 

16,5C0 

500 


Agriculi 
tuie. 


£4,979,450 

8,B2t,53l 

1,628.500 

2,241,544 

1,541,045 

708,000 

640,000 

480,000 

132,000 

3,000 


£2,434,890 

6,282,852 

1.425.433 

750,000 

250,000 


Hones,  annual  value  of  therr  work  £10  each, 
Cattle,  annual  value  of  dairy  produce,  and  increase  in 

the  value  of  the  breeding  cattle  £6  each 
Sheep  at  10s.  each  .  .  , 

Jloga  at  30s.  each  .  ,  , 

Lesser  stock,  poultry,  Ac. 

Total  produce  of  live  stock  .  .      ~~  £11,143,17$ 

We  must  now,  however,  bring  this  sketch  to  a  close, 
and  shall  condense  such  information,  as  we  could  not 
otherwise  have  found  room  for  in  the  following  tables, 
which  require  no  further  explanation  than  themselves 
will  furnish. 


A  Tabu  of  the  Price*  if  Labour  in  Scotland  in  1790,  and  since  1804. 


Ni 


of  Counties. 


East,  West,  and  Mid  Lothians 
Berwick,  Roxburgh,  and  Selkirk 
Dumfries  and  Peebles 
Galloway  , 

Ayr  •  •  . 

Lanark  and  Benfrew 
Dumbarton  and  Stirling 
Clackmannan  and  Kinross 
Perth,  Ftfe,  and  Forfar 


Wages  per 
Week  In 
Winter. 


Weekm* 
Summer. 


Warn  per 

Week  with 

Board  in 

Harvest. 


Wages  per 
Day  for 


Winter. 


Price  of  Labour  in  1790. 


Aberdeen,  Banff;  Moray,  and  Nairn 

Argyle  and  Inverness 

Boss,  Cromarty,  and  Sutherland 

Caithness 

Orkney  and  Shetland 


«• 

0 
6 
5 
5 
6 
6 
8 
5 
5 
0 
4 
4 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
6 
0 


2  6 

3  0 
3    0 


v. 

7 
7 
6 
6 
8 
7 
7 
7 
7 
8 
6 
0 
3 
5 
6 


d. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6 

6 

0 


f. 

0 
9 
8 
7 
9 
7 
7 


0 
0 
0 
0 
0 
0 
0 


6  6 

7  0 

7  8 
5  0 

8  0 

3  0 

4  0 
4  0 


d. 
5 

5 

4 

9 


5 
5 
5 

4 
4 
3 


i^ssr 


Paces  per 

Weekm 

Harvest 

with  Board. 


Wiges  per 
Day  for 
Women 
Hoeing 

Tumipsr 
etc, 


Price  of  Labour  rince  1804. 


#.     d. 

10     0 
10     0 


7 
8 
9 


8 
10 
7 
8 
5 


8 
0 
0 


8  8 
8  8 
8    0 


0 
0 
8 
0 
8 


13  8 

13  8 

11  0 

11  0 

18  8 

U  8 


11 
11 
11 


9 

8 


8 
0 
0 


19    8 
12    0 


0 
0 


i. 

IS 
15 
11 
11 
12 
18 
11 
10 
10 
10 
12 
9 
8 


f .    d 

0  10 
0  10 

0  8 

1  0 

0  10 
0  9 
0  9 
0  10 
0  8 
0  7 
0    8 


Year's  Gains, 

including 
•  Havana 
Com  Harvest 


in. 


1 


1810. 


t.  d, 
35  8 
35  8 
25  18 

28  4 

29  14 
27  10 

27  10 

20  4 

28  4 

30  10 
25  8 

21  0 
18  10 
21  0 


Fiars  Prices  of  Grain  in  the  different  Counties,  for  Crop  1810,  milk  the  Value  of  Potatoes +nd  Butcher 

Meat  in  different  Districts  of  the  Kingdom  for  the  same  Year. 


Names  of  Counties. 

Wheat, 
per  boll. 

perbou. 

perbolL 

Oats. 
perbolL 

Oatmeal* 
par  peck. 

Potatoes, 
perbolL 

Baaf 

uses* 

pet  pound. 

£  a     d. 

£  s.    d. 

£s. 

d. 

£  s.    d. 

£  s.    d., 

-0  a.    d. 

£  s.    d. 

1  17    8 

18    0 

1    0 

0 

0  18    0 

O    1    2| 

. 

0    0    8 

Pit*      . 

1  15    0 

I     3    8 

0  18 

0 

10    0 

0    16 

'O    5    0 

Kincardine   . 

1  11  104 

110 

0  17 

4s 

0  17    4 

-8    13 

,, 

EastLothiaB 

2    2    0 

1  11     0| 

1     1 

Hi 

1    2  114 

8    13 

0    8    0 

0    0    8 

Berwick 

1  18    0 

15    0 

1     2 

8 

0  19    0 

0    1     34 

0    0    8 

Inverness 

1  15    0 

1  12    0 

i  8 

0 

10    0 

1     1     4{ 

0    0    7 

Moray          % 
Banff  . 

t        , 

1  14    0 

1  10    0 

1     8 

0 

10    0 

0     1     44 

0    8    0 

0    0    7 

1  12    0 

10    0 

1     0 

0 

0  18    0 

o   i    24 

0    0    7 

Aberdeen      • 

112    8 

0  18    8 

4     0 

0 

0  17    0 

0    12 

0    0    7 

Roxburgh,  TevkrtTOeasure 

2    8    4 

1  14    0 

1  10 

0 

13    0 

1  19    0 

17    8 

1     1 

0 

0  18    0 

0    13 

0  10    8 

0    0    8 

Perth            „        .        . 

1  14    0 

1    4    1 

1    3 

0 

0  18    8 

0    1    44 

► 

Ayr     •        ...       ^       ... 
Forfar                   .       .. 

1  15    8 
1  17    0 

17  0 

18  0 

• 

0  19    0 
118 

O    1    34 

Lanark,  GWgow  market 

1  18    0 

19    0 

1    A 

0 

13    0 

0    1     4 

0    7    0 

0    01 

vtirlifJaT 

1  18    8 

1  12    0 

1    3 

0 

12    0 

0     14 

0  12    0 

0    0    8 

Dumbarto* 

1  10    0 

1  10    0 

110 

0    9    0 

0    0    7 

Rata              ... 

»                    t 

1  15    0 

1  13    0 

13    8 

0    15 

\ 

: 

V    i 


t  i 


W 


t» 


ess 
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A  Table  qf  Prices  qftkej\ 

»               ♦ 

fecessaries  of  Life  in  the 

• 

different  Counties  of  Scotland,  in 

• 

179?,  V19S,  1794. 

— <^—  l  -  -.     -  ■ " ' 

• 

• 
Wheat, 

'  per  bftfl. 

< 
Oats, 
per  bull. 

.  Pease* 

• 

Oatmeal, 

Butter, 

Cheese, 

Beef, 

Poultry,  1   Geete.   |    En. 

:  Counties. 

Date. 

per  boll* 

per  boll* 

per  peck. 

a  stone. 

a  stone. 

a  pound. 

each. 

<*Sa 

* 

£    s.  d. 

£    s.  d. 

s.     d. 

£  s. 

d. 

s.     d. 

s.     d. 

8.     d. 

S.    d. 

s.    d. 

s.    <L 

l  i 

East  Lothian  '  • 

1793 

14    3 

0  19    3 

18    5' 

0  15 

3 

1     2 

0     6 

1    0 

2    6 

0  f 

Fife 

17$3 

12    0 

0  15    0 

13    6 

0  13 

9 

1     0 

1    0 

2    0 

0  t 

Selkirkshire 

1793 

1  10     2 

13    6 

19    3 

I     6 

7, 

0  (0 

2    6 

0  8 

Roxburghshire  \ 

17&2 

1     4    S 

10    4 

15    1 

0  16 

5 

1     6 

13    4 

6    0 

0    4 

0  10 

2    6 

Inverness  •        *•        1  1792 

100 

0  18    0 

15    0 

0  15 

0 

0  114 

tfairn         .        .           1792 

• 

0  17    0 

14    0 

0  14 

0, 

0  ioj 

0    3 

0    7 

2    0 

0  ! 

Banff 

1798 

0  16    0 

0  IS    0 

12    6 

0  10 

12    0 

4    6 

4" 

0    8 

2    6 

0  S 

CMph^umo 

1792 

10    0 

10    6 

14    6 

0  14 

o- 

1     0 

Ay* 

Moray        .        • 

1793 

13    0 

1     3    0 

17    0 

1     2 

1793 

1    0    o 

0  18    0 

16    0 

0  16 

0' 

1     1 

12    0' 

4    0 

0    4 

0    9 

2   9 

0  * 

Orkney  and  Shetland 

1793 

« 

- 

12    0 

4    0 

0    2} 

0    6 

1    6 

OS 

Caithness 

1794 

0  12    0 

16    0 

' 

12    6' 

6    0 

0    4} 

0    6      16 

0  1 

Rom  and  Cromarty 

1794 

0  18    0 

16    0 

1     2 

12    0 

4    0 

0    2 

0     6  1 

0  2 

Argyle 

1794 

0  19    0 

1     4 

12    0 

6    0 

0    6 

0    6 

Mid  Lothian      . 

1794 

ISO 

0  19    6 

18    0 

0  16 

0 

1'  2 

0    6 

1     2 

3   0 

0  T 

Forfar        • 

1794 

0  16    0 

15    0 

0  14 

0 

1     0 

14    0 

5    4 

0    4 

0  10 

0  5 

Perth"        •        • 

1794 

110 

0  16    0 

12    0 

0  12 

0 

1    0 

13    0 

6  <r 

a   5 

1     0 

2    * 

0  * 

Peebles 

10    6 

6    6 

1     0 

0  C 

Galloway           • 

1901 

1  12    0 

1    8    6 

15    0 

1     I 

Lanark 

1794 

13    6 

0  19  10 

17-  0 

0  16 

6 

1     2 

• 

• 

Dumbarton 

1793 

1     1     6 

0  17    4 

16    0 

0  16 

0 

1     1 

Stirling      • 

1793 

12    0 

0  19    6 

16    6 

0  16 

0 

1     2 

- 

Fiars  JPrke*  of  Grain  per  Boll,  $c.  in  different  Counties  qf  Scotland,  for  the  Crops  from  1818 

to  1826. 


ltt)lll«*l( 


>•••»•«•«•** 


.ABER9EEJsT..»...Be*t  osjts,,.... 

Barleyt «... 

Wheats  Lialiihgaw  Afcot.. 
•ArO/YLESHIBJS.  Oats,  per  boll  of  G\  Win- 
chester bushels^ 

Bear,  do.    do. 

'Aye Barley,  per  boll,  8   Win- 

Chester  bushels 

Wheat,  4  Winch,  bushels, 
\D|DrftP4a*****0««'*ftrA#eSi  oats\«*.%* . •«.#..*•••»*.,. 

2*r^ 

Wheat, 

Bnwi££%£„MM«  M  erse.  oatsM,w.. 

Merae  barley, ♦ 

Wheat,- 

Bute... Oat*.,. ,.....,... 

,     .    Beat,.... „.... 

Ci,Ai£H2tE8S......PotAtoeoats,...4i...... „...,. 

.    Beat .* 

Clackmannan.  W.  Kerseoatsv. ^.... 

<   Kerse  barley, 

w  near*  ■'■•••»..  •»••••«.■*»... 
C&ojkaETY..... .Best  oats*. ••*•••• 

Barley, ...  .-  ...—•*.  ...... 

»▼  near^fc.*  •«>... 4  ».»».*.  «•.... 
Dcmbabton Barley,*...  #..•«, 

v/ats^ ...  .«««.«..•.,■»•..  {4 ..«-. 

Wheat,*, <. 

Dumfries  .......  PoUtoe  eats,  per  bushel,. 

Barley,., .do.......... 

Wheat, ...... 

E»iVBuiiaH...,..BesttOA»,  per  boll,...**... 

Best  ibaaley,i...  u.  ,.*..  .,.  ..4 

xscst  Wneat,«.....»«.f. ..««.. . 
ELaivftiDioBAY.Oatsi  5  Drifts  per  bo]*V-« 

Barley,  .pex  boll,.... 

Wheat,  do. 


s<£  6  ^  t  A  Nb. 
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Ta^le—  Continued. 


1818. 


FkrE. 


«••*•«    ••» 


Oats, 

B^rlejr, 

White  wheat,..:::::;, 
ri>*i>Aii...v.....Potaufe  oat*,...;:.::. 

.      .     .    ■     Barley, :..! 

,  Wbeae,...;......;..;:.. 

H,Al)Dlir4T(wi...F'irst  OatSv. .......... 

First  barley,...:.....: 

First  wheat, :.'..', 

liv^R^ksi White  oats,  5  flrldtt: 

Barley^  4  fi  riots, '..:.. 
WW,  3  firiotsbrcouhty 
i  jneasure,".;*. ............ . 

KilTCARblN5E.....,Vfhiteoat3,...........*.;:... 

"RatlpW  

Wheat; ».v.r. ... ... . 

Ktlfeosrf... .;. ....Be5l  White  oats,: ..:........ 

Best  bear, . 

W  heat,r.v..v.  •  ..t.t.v.  .v.  .v. 
Kl&BCUDBRlGHT.  Potatoe  oats,  per  boll  of 

1 1  Winchester  bushels, 

Barley,  da 

Wheat, . 

Laxaik ....Best  boll  of  oats...... 

Best  boll  barley,' 

Best  bolt wlMSET.".7..T 

Lixlithoow...  Great  oats. 

.    .  Barley ~ 

Wheat;....;:..:..:..:....... 

NAnur8flrxs...i.0rt«,  5  firiots, 

Barley,'  per  boll, 

Wheat,  do 

ObjqOT.*..— ...Oaj  meat  7  J  Dutch,  stone, 

^      ,  _     Bear*  dot <• 

j                  In  the  bear  pundlar. 
JPXIBKSS..; Oats;  first  prior, 


** 


££ 


TK... 


A 


est  Daney,...  •••••*••••••••• 

est  whekt,...4 
...Best  oats! 
Bestliar] 
.    j    •  Besrwh 

ftae*-niw.....F&mgatsi  4  firiuts; 

First  barley ,•••••«••  ....•*••. 


......... 

rliy,....;; 
tekt,....^ 


........ 


$LojDrair«Htt*....OhUt  Tetiotdale  boll,:. 

Barley,  do*... •*:.••' 
~  hast,  do.*.... 

^cnLiBXr....' Pjrtatoe  oats,  IAOta.  boll, 

0  Bkrf*y>  do......i. 

1  .  Wheat,  do. 

9Ti*LiWd.:.......Ker»e bats, ;...»; 

C     •  KeTse'barley,.^.... 

0     \  Tfheat^ 

0UTBBKlU9rD...Best  tats,! 

0  Bjarlty,  4  firlot*,...  ..... 

d  k  Wheal,  4  bushels,.;-....'. 

wV»TO*  ..;;... ~B*rlcy,  Galloway  feoU,". 
0  Best  oats^... ....... :.;.... 

C  :         Whom  8  Wine*,  btjshfeh, 


«.   «  *..< 


s.     d. 

23  0 
36  0 
35  10 

24  10 
3*'  8 


38 
27 
'«• 
41 
28 
30 


21 
3T 
37 
22 
32 
3d 

36 

70 


3 
5 

7 
4 
0 
0 


9 
9 
6 
0 
0 
0 

8 
1 


93  11 
23  0 


37 
38 
23 

38 

3$ 

28 

35 

35 

£3-11 

.8  0 


6 
5 
0 
1 
5 
0 
6 
0 


22  1 

38  11 

38  4 

23  6 
36,  0 
37  1Q 
26  a 
40  3 

39  0 
\25    0 

35  9 

34  6 

28  10 

45  9 

43 

21 

35 

34 

23 

38 

36 

27 

36 


4 

4 

4 

6' 

0 

6 

6 

0 

0 


69 
40 
68 


0 
0 
0 


1819. 


1 


1820. 


'r  d. 

16  6 
19  10 
29  9 

17  6 
19  10 
3p  31 

18  11 

24  6 
32  ll 
21  0 

25  0 


1*  9 

19  0 

30  6 

16  0 

18  9 
28-  fr 

*B  5 

36  10 

79  3. 

16  10 
23  2 
27  8 

17  2 
21  9 


29 
22 

24 

29 

■16 

5 


7 
0 
O 
0 
9 
8 


1*11 
20  7 

30  0 
16"  6 
20  6 

31  0 

19  4 

23  10 

29  11 

18  0 
2*  4 

30  7 

20  10' 
2$  0' 
35  10 
15  9 

19  8 
27  3* 
17  0 
23*0' 
27  6 

21  0 

24  0 

40  0 
30  0 
52  0 


1821. 


/.  d. 

16  0 

17  8 
27  6 

16  7 

17  6 
29  4 

18  0 

22  4 
31  9 
20  O 

23  0 


13  5 

17  4 

30  0 

15  6 

16  6 

27  0 

23  10 

28  5 
63  3 
16  7 
19  11 
27  6 


16 
19 
27 
2t 
24 
29 
16 


1 
0 
3 
0 
0 
0 
5 


4  10 

If  4' 
20*  8 
30  0 

15  11 

17  6 
29  8 

18  3 
21  4 
28  10 

16  0 
21  4 
27  S 
20  0 
23  0 
S3  9 
15  10 
18  7 

3 
0 
0 
0 
0 
0 


27 
16 
20 
2f 
19 
21 


820 
25*  0 
44  0 


g.  d- 
15  6 
18  0 
27  6 
16*  5 
18<  6 
2S  10, 

18  0 
23  2 
31  8 

19  0 
25  0 


13  6 
15  6  • 
28  0 
15  0 

17  '0 
2S  4 

25  5 
33  5 
60  6 
15  1 

18  8 
27  5, 

15  6 
1»  4. 

27  9 

19  0 

26  0 
26  0 

16  2 
5  1 

14  9 
19  5 
32  5' 

15  3 
18  0 

28  0 

18  8* 

19  10 
28  6 
16 
24 
24 


4 
0 
5 

18  6 
22  0 
31  8 
14  6 
17  9 
fe6  0 

16  0 

17  6 
27  0 
20 
23 
2* 
33 

te 

46 


0 
0 
0 
0 
0 
0 


1822. 


*.  d. 

13  6 
16  10 
19  0 
1310 
14*  10 
19  10 
15  5 
21  2 
21  8 


17 
24 


0 
0 


18  0 

12  8 

18  8 
20  6 

13  0* 

16  9 

17  6 

20  5 

31  7 
47  5 
13  8 
18.. 2 

19  8 
13  0 
17  2 
18*  9 
.16  6 
24  6 

17  6 
16.11 

4  10 

12  1 

18  7 

20  4 
'IS  8 

19  0 

20  6 

15  9' 

18  9 

19  9 
.16  6 
24  0 

17  0 

16  2 

20  0 

22  3 

12  8 
16  8 
if  JO 

13  , 6 
J9  0 

18  9 
18  .0 

23  6 

SSf  0 

21  6 

32  0 


1823. 


9,  d. 

18  6 

23  0 

26  6 


20 
25 
27 
29 


5 
5 

7 
1 


26  8 

31  2 

19  6 

26  0 


29 
18 
23 

28 
18 


0 
0 
0 
0 
2 


22  6 

23  7 

31  10 

,43  4 

80  2 

17  11 

23  9. 

28  1 

17  10 

23  2 

24  0 

20  0 

25  6 

27  0 

21  0 
7  3 

18  7 

28  6 
25  6 
18  9 


25 
26 
2Q 
25 


4 
7 
0 
4 


26  6 
18  4 
25  9 

27  4 
23;  4 

28  11 
31  8 
18  11 
22.  0 

25  6 
18  0 
27  6 

26  6| 
20  6 
25  0 

44  6 

31  6 

51  4 


1824. 


#.  d. 

18  0 

27  0 
30  4 

19  8 

29  8 

32  3 

20  1 

30  10 

33  3 

21  0 

28  0 

30  0 

15  5 
27  10 
32  3 

17  2 
27  0 
27  6 

29  4 
51  4 
80  11 

18  0 

30  0 

31  9 

16  8 
SO  0 
30  9 


19 
26 


6 
0 


27  6 
21  11 
•  7  5 

16  1 

28  10 
31  2. 
18  9 


28 
SO 
48 


6 
0 

5 


«9  11 
•30  9 

19  3 

28  9 


SO 
20 


2 

7 


•81  9 
1 
2 


35 
•16 

25  0 

27  2 
IT  6 
31  0 
SO  6 
20  0 

28  0 
I  31  0 

57  3 

31  6 

37  6 


JV^U-An  £agPaji  ajorteV  of  wjiei|  and  pease  fe  equal  to  1  boll  3  firloti  3pock»  and  |thlof  a  podk  Scots  measure* 
An  Engfafc  ojiartdr  tf  baricj  tad  oato  is  1  boll  1  firlotlipeck. 
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In  order  to  convert  the  County  Bolls  into  Linlithgow  Bolls,  the  following  Table  will  be  useful. 


100  BoOs  of 


Linlithgow.............. 

Aberdeen, 

Argyle,  Invcmry,. .... 
Argyle,  Campbeillon,  .. 

Ayr, .. 

Banff, 

Berwick* 

Bute 

Caithness,.... 

'Dumbarton, 

Dumfries, 

Edinburgh, 

Elgin, 

Fife 

Forfar, 

Haddington •< 

Icrerness,. ., 


Linlithgow  Bolt. 


Wheat. 


Bolls,  fir]. 

100  0 

122  1 

116  1 

97  3 

105  1 
159  3 
130  3 

116  t 

302  0 

101  3 

106  3 
105  3 
103  2 

102  3 
114  1 


Pu. 

0 
41 

0 

46 
64 
76 
02 

52 
73 

5 

6 
11 
11 
76 
82 


Barley. 


Bolla.  Fill 
100  0 
109 
107 
128  2 
134  0 
105 
J04 
134 
106  1 
106    2 


2 

1 


0 
3 
2 


268 
101 
105 
103 
103  2 
103  0 
109  3 


1 
2 

1 
0 


Pts. 

0 
70 

3 
83 
67 
41 
35 
70 

0 
38  ! 
35 
43 

2 
90 
51 

9 
14 


100  Bofoof 

Kincardine, 

Kinross, 

Kirkcudbright, 

Lanark,  Glasgow,  and 

Lower  Ward , 

Lanark,  Upper  Ward,.. 

Nairne,.. 

Peebles,. „ 

Perth, , 

Renfrew,. , 

Ross, 

Roxburgh....... , 

Selkirk, 

Stirling , 

Sutherland,.. , 

Wigton, , 


Linlithgow  BolL 


Wheat. 


BoOs.  FirL  Pb 

112  3     76 

102  3    56 

162  1     60 


105 
100 
121 
107 
102 
100 
112 
129 
129 
108 
117 
195 


1 
0 
3 
0 
3 
0 
3 
1 
3 
0 
2 
2 


27 
0 
90 
59 
94 
0 
76 
64 
II 
94 
58 
92 


■      i 


Barky. 


Bolls.   FirL  PH. 
106     1     60 
103    0      9 
184    1    93 


103 
103 
HI 
104 
104 
106 
103 
133 
126 
107 
HO 
201 


1    40 
0    90 


1 
1 
0 
1 
0 
0 
0 
1 
9 
1 


93 
83 
65 

0 
90 
25 

3 

3 
57 

1 


A|rctf 

tUR. 


Table  A. 


State  of  Landed  Property  in  Scotland* 


i»i' 


ii  —  » 


Couatlfls. 


Aberdeen,        • 

Ayr, 

Argyle, 

Banff, 

Berwick, 

Bute,        • 

Caithness, 

Clackmannan, 

Cromarty,        • 

Dumfries,        • 

Dumbarton,     . 

Edinburgh, 

Elgin,  • 

Fife, 

Poifar, 

Haddington, 

Inverness, 

Kincardine, 

Kinross,        • 

Kirkcudbright 

Lanark,        • 
Linlithgow,     • 
Nairn, 
Orkney, 
Peebles,         ♦ 
Perth,       .  • 
Renfrew,        • 
Ross, 

Roxburgh, 
Selkirk, 
Stirling, 
Sutherland,      • 
Wigton, 


Valuation  at  returned  by 

the  Collectors  of  the 

Land-Tax. 


£235,665  8  11 

191,605  8  7 

149,595  10  0 

79,900  0  0 

178,366  8  6 /Y 

15,048  13  10 

37,256  2  10 

26,482  10  10 

12,897  2  7/f 

158,502  10  0 

33,327  19  0 

191,054  2  9 

65,603  0  5 

363,192  3  7A 

171,339  16  8 

168,873  10  8 

73,188  9  0 

74,921  1  4 

20,250  4  31 

114,597  2  3||| 

162,131  14  6 

.75,018  10  64 

.15,162  10  11 

37,786  0  4ft 

51,937  13  10 

339,892  6  9 

69,172  1  0 

75,043  10  3 

314,663  6  4 

80,307  15  6 

108,509  3  3,*f 

26,093  9  9 

.67,641  17  0 


28 
20 
17 

9 
22 

2 

5 
.4 

3 
10 

1 
10 

7 
45 
16 
23 
12 
11 

7 
9 
8 
3 
4 
6 

39 
6 

10 


9 
9 
2 

6 


3»804,221  0  0 


88 
51 
43 
17 
59 

2 
11 

6 

2 
30 
19 
92 
18 
102 
59 
29 
18 
29 

7 
40 
50 
23 

3 
11 
31 
95 
22 
25 
55 
20 
29 

3 
16 


396   1094 


114 

200 

131 

14 

152 

6 

14 

22 

5 

405 

136 

569 

23 

491 

191 

133 

57 

46 

161 

354 

1096 

123 

9 

195 

54 

621 

300 

50 

261 

15 

109 

8 

83 


230 
271 
191 

40 
233 

10 

30 

32 

10 
445 
156 
661 

38 
638 
266 
185 

77 

86 

168 

401 

1155 

150 

15 
210 

81 
755 
328 

85 
349 

44 
147 

13 
105 


Total  Valued  Rent  be- 
longing to  Corporation!. 


6147 


7595 


£9100    7  3 

Trifling. 

5  14  6 

None. 

905  17  0 

Not  valued. 

None. 

952  16  9 

None. 

822    0  0 

80    0  0 

6752  18  0 

None. 

500    0  0 

4251    6  0 

1305  14  3 

Trifling. 

410    3  10 

25    0  0 

576    6  8 

8878    1  6 

365  13  0 

None. 

Not  valued. 

198    9  0 

2009  18  8 

1237    6  8 

417  19  6 

3094    0  0 

1053    3  4 

1353    4  t 

None. 

92    0  0 


1 

1 

t 
1 


44,388    0    0 


3 

1 

19 


19 

1 
3 
1 

5 
13 
11 

1 

1 

11 

S 

5 
1 


143 


£90,000 
79,035 

40,898 

43,763 

59,788 

5,010 

13,631 

9,834 

7,196 

86,709 

11,109 


0  0 
0  0 
0  0 
14  10 
2    0 


24,580 

123,664 

57,079 

66,957 

24,864 

18,730 

6,750 

33,96 

36,141 

34*043 

2,506 

2,796 

33,114 

28,019 

39341 
32,466 

104,887 
33,661 
25,007 
14,427 
44,000 


0 
0 
11 
8 
3 
4 
0 
0 
0 
4 
3 
5 
0 
1 


0 
0 
5 
4 

4 
0 
0 
0 
0 
3 
0 

*} 

0 
0 


16    6) 
11 

4 
3 
6 
0 
11 
6 
t 
% 
0 
0 


6 
0 
0 
I 
0 
6 
7 
0 
0 
0 
0 


17  11 
0    0 


1,213»159  17    9 


SCOTLAND. 


Table  B. 


Account  of  the  Gross  Avtoufit  of  Bent,  or  Annual  Value 
of  Lauds,  including  Mines,  Quarries,  Collieries,  Fish' 
ingst  fyc.  and  of  Houses,  in  the  several  Counties  of 
Scotland,  as  Assessed  under  the  Property  Tax  for  the 
year  ending  5th  April  1811. 


Counties  Including  theii 

respective  Town*  and 

Burghs. 

'  (Sross  Amount  of  Rent 
of  Lands. 

Gross  Amount  of  Rent 
of  Houses. 

Aberdeen, 

£833,826  19 

10 

£66,557    9    9 

Argylc, 

192,073  14 

2 

5,208  18  10 

Ayr, 

336,471  10 

0 

22,823    0    0 

ttanflf,         • 

79,396     3 

4 

5,514     2    0 

Berwick,         • 

231,973    2 

7 

8,152  17     6 

Bute,         .         • 

18,591     9 

2 

2,310     1     7 

Caithness,        • 

30,926     1 

9 

1,698    7    6 

-Clackmannan, 

33,047  12 

0 

2,827     6    0 

Cromarty, 

10,860     2 

8 

480    0    0 

Dumfries,          • 

246,001  12 

6 

16,787    0    0 

Dumbarton,      . 

56,972  15 

0 

5,791  15  .  0 

Edinburgh, 

277,627  19 

1 

400.064    4    6 

_                             w      * 

•Elghi,           . 

62,312    9 

6 

2,753  14    6 

Fife, 

335,290  14 

6 

38,756     1     6 

Forfar, 

260,196  15 

0 

64,108    0    0 

•Haddington,      • 

180.654    5 

9 

6,870  15    2 

Inverness,         • 

195,843  15 

0 

9,235     2    0 

Kincardine, 

159,895  19 

2 

9,235    2    0 

r 

Kinross, 

83,487  11 

8 

3,549  16     7 

Kirkcudbright,   . 

22,752  10 

0 

1,623    5    0 

Lanark, 

298,019    3 

1 

286,071  13    5 

Linlithgow,      • 

82,947     2 

0 

5,798    8    0 

Nairn,        •       • 

11,725  14 

0 

216    0    0 

Orkney,         . 

9.495    3 

6 

2,138  14    6 

Peebles, 

57,382    0 

0 

2,568    0    0 

Perth,         . 

460,738  13 

11 

86,697  19    7 

Renfrew,- 

127,068  15 

9 

106,238    7     2 

Roac, 

91,089  18 

8 

2,798     1     4 

Roxburgh,        • 

230.663    9 

9 

11,508    6    3 

Selkirk, 

39,775  10 

0 

834    0    0 

Shetland, 

6,741     6 

0 

1,108    0    0 

9 

Stirling, 

177,498  14 

0 

25,370    7     8 

Sutherland,      • 

28,457    9 

0 

247    0    0 

Wtgtoo, 

J  <ands,  dec.  •    . 

123,836  10 

10 

3,595  10    O, 

4,792,842  13 

2 

1,158,777     7     4 

Houses,       .    • 

1,158,777     7 

4 

« 

5,951,620    0 

6 

Extent  and  Value  of  the  Mineral  Productions  if- 

Scotland  in  1814. 

Coal. 

Extent  of  the  coal-field  of  Scotland  in  acres  600,600 

Annual  consumption  in  acres  •  •  172 

Quantity  consumed  annually  in  tons        .  .  2,500,000 

Value  of  the  coal  annually  consumed,  at  6s.  8d  per  ton,  £833,333 
Expeiiee  of  labour  5s.  lOd.  per  ton  729,166 

Rest  to  the  proprietor  lQcL  per  ton  -  104,060 

Limb. 

Quantity  of  lime  annually  made  in  Scotland 
Quantity  in  Winchester  bushels,  at  4a.  per  bushel 
Vsdne  at  2s.  6d.  per  boll 
Extent  of  land  annually  dressed  with  lime  • 

Iron. 

dumber  of  blast  furnaces 

Quantity  annually  policed  in  tons  . 

Value  at  £7  per  ton  .  . 

Number  of  persons  employed         •  • 


3,000,000 

12",000,000 

375,000 

100,000 


21 

32,760 

£229,320 

7650 


Lead, 

Number  of  tons  of  lead  produced  annually 
Annual  Talue  at  £2  per  ton 


639 

Statistics. 

•  » 

65,000  rZxrTm^ 

*n  nnn  Agnail. 


£130,000 


ture. 


Annual  Value  if  the  Mineral  Productions  of  Scotland* 

.  Coal            ....  £833,333 

Lime                .          > .'             .  375,000 

Iron             ...                .  229,320 

Lead        .                .                    .  130,000 

Miscellaneous  articles,            .            .  30,000 


£1,597,653 

CHAP.  IV.    Commerce  and  Manufactures. 

From  the  peculiar  circumstances  in  which  many  of  the  Commerce 
subjects  of  this  department  of  our  essay  exist  in  Scot*  and  Manu< 
land,  and  the  interest  especially  attached  from  local  factuies, 
circumstances  to  those  petty  and  remote  ones  which 
possess  the  least  conspicuity,  it  will  be  convenient  to 
treat  a  portion  of  this  subject  in  a  geographical  order; 
such  as  we  have  adopted  for  the  general  description  of 
the  country.     It  is  not  a  matter -of  slight  interest  to 
know  those  branches  of  industry  by  which  the  com* 
forts  of  our  remote  population  are  so  materially  affect- 
ed, to  see  how  they  at  present  stand,  what  failures 
have  occurred  in  attempts  to  establish  them  and  their 
causes,  and  what  prospects  there  are  of  increasing 
them  with  advantage,  at  least  to  the  local  if  not  to  the 
general  community.    As  we  cannot  well  keep  the  two 
different  circumstances  of  commerce  and  manufactures 
separate,  where  there  is  so  little  of  either,  without  en- 
cumbering ourselves  with  divisions,  we  shall,  in  treat- 
ing of  the  remoter  districts,  unite  them.     Under  this  - 
head  also,  we  shall,  as  far  as  is  necessary*  notice  some  • 
of  our  principal  roads  and  harbours,  as  far-  as  they  are 
peculiarly  connected  with  the  objects  for  which  they 
were  undertaken. 

Shetland  and  Orkney.       s  v 

The  principal  manufactures  of  Shetland  must  be  con-  Shetland 
sidered  to  consist  in  its  ling  fishery.     This  finds  em*  and  Ork- 
ployment  during  its  short  summer  for  the  chief  part  of  nay. 
the  active  population.    This  fishery  is  carried  on  by 
means  of  long  lines,  about  thirty  miles  at  sea,  and  is  - 
attended  with  considerable  hazards,  though,  from  the 
expertness  of  the  boatmen,  accidents -are  extremely 
rare.    The  fisher v  itself  is  in  the  hands  of  the  princi- 
pal gentlemen  or  landholders,  who  are  also  the  menu* 
facturers  and  merchants ;   and  the  men  do  not'  ge- 
nerally receive  wages,  but  pay  a  portion  of  their  rents 
in  this  labour,  which  thus  constitutes  a  species  of  ser- 
vitude.    Whatever  opinion  may  be  entertained  gener- 
ally! about  this  system,  it  is  here  not  merely  convenient 
but  necessary,  as  there  is  no  surplus  produce  on  these 
petty  farms  from  which  a  rent  in  money  could  be 
paid.    This  ling  is  nearly  all  exported  to  Spain  ;  but 
the  demand  is.  not  sufficient  to  employ  all  the  labour 
which  could  be  applied  to  this  object. 

The  manufacture  of  kelp  is  also  pursued  in  Shet- 
land, and  on  the  same  plan  as  the  fisheries,  Uie  market 
being  Leith.  In  former  times  there  was  a  considerable 
manufacture  of  knitted  stockings,  carried  on  chiefly  by 
the  women  during  their  other  avocations  or  moments 
of  leisure.  The  loss,  or  rather  great  diminution  of  this,' 
is' much  to  be  regretted,  as  it  was  a  source  of  consi- 
derable profit,  without  cost,  as  it  may  be  fairly  stated, 
since  it  was  the  occupation  of  labour  which  had  no 


The  chromtte  of  iron,  discovered  by  Dr.  Hibbcrt  in  Shetland,  and  now  exported  in  large  quantities,  is  not  included  in  this  enume- 


kuon. 
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8t*ti*fcs.  ten  miles,  and  rising  immediately  from  the  see. .  It  is  ries  are  superseded  by  the  lime  of  the  east  coast ;  bat  ***** 
Wy^^  an  entire  quarry,  and  with  scarcely  the  labour  of  work*  Broadford  also,  in  Sky,  possesses  an  extensive  mano-  W^V 
Commerce  ingy  might  be  loaded  of  any  size  from  the  rock  into  the  facture  of  burnt  lime,  for  which  there  is  a  large  de~  (<s&ra 
and  manu-  ghip.  Here,  were  it  necessary,  columns  might  also  be  mand.  Here  also  there  are  endless  quarries  of  marble  jj^ga* 
factum,  wrought  of  any  length,  and  shipped.  Excellent  free-  of  various  qualities,  ae*L  of  ornamental  appearance*  well  " 
stone  may  aUo  be  procured  on  the  western  shore  of  adapted  for  interior  architecture;  Among  these  there 
Mull,  and  in  Inch  Kenneth.  are  considerable  rocks  of  pure  white  marble,  the  bett 
•  But  it  is  in  granite  that  Mull  is  particulary  rich,  and  the  most  considerable  yet  discovered  in  the  British 
while  nothing  can  exceed  the  commodiousness  of  the  dominions.  The  grain  n  extremely  compact  and  fine, 
situation  for  quarrying  and  shipping.  This  tract  of  and  well  adapted  to  the  smaller  works  of  statuarie*. 
rock  lies  at  the  mouth  of  Loch  Scriden  on  the  Ross,  The  quarries  have  been  opened,  but  no  attempts  were 
which  is  formed  of  it ;  and  this  loch  offers  Secure  har-  ever  made  towards  a  sale.  In  the  Garveloch  isles  abo 
hours  in  abundance.  The  quality  resembles  that  of  there  are  inexhaustible  quarries,  and  not  leas  convew 
the  Egyptian,  being  of  a  high  red  colour,  and  a  large  nient  These  are  of  still  more  various  colours,  being 
grain.  Having  been  ured  in  the  ancient  buildings  of  whitish,  yellow,  and  pink,  veined  with  red ;  while 
Iona,  its  aspect  is  generally  known.  It  is  perhaps  there  are  also  large  beds  of  breccia,  nearly  resembling 
even  more  valuable  for  its  solidity  of  dimension  and  many  of  the  moat  highly  prized  Italian  antique  breo 
for  its  forms,  easily  wrought,  than  for  its  colour.  As  cias,  and  not  less  ornamental.  As  yet  this  rock  i»  lic- 
it is  disposed  naturally  in  large  blocks,  and  in  thin  known.  While  on  this  subject,  we  may  also  mention, 
and  fiat  masses,  it  is  easily  split  into  the  shapes  re-  the  marbles  of  Assynt  in  Sutherland,  once  wrought, 
quired  by  architecture,  and  is  of  such  dimensions  end  but  abandoned ;  with  others  on  the  shores  of  Loch  Eri» 
continuity,  that  it  woul.l  afford  shafts  of  columns  fifty  bo!  and  Diurness  bay,  which  might  easily  beonmr  vr- 
feet  in  length,  emulating  those  of  ancient  Egypt.  tides  of  commerce  were  it  the  fashion  to  employ  oar 

Of  many  other  granites,  we  shall  content  ourselves  own  produce. 

with  indicating  only  one  more,  on  account  of  its  pe-  Of  the  in-door,  or  domestic  manufactures  of  the 

coliar  advantages.     This  is  found  on  the  east  coast  of  Highlands  and  islands,  We  may  enumerate  hemp,  flax, 

Harris,  nesr  Loch  Trolamarig,  consisting  of  immense  and  wool,  as  the  sole  materials.    Yet  little  or  nothing 

blocks,  almost  already  squared  to  the  mason's  hand,  of  is  made  for  exportation,  the  whole,  nearly  ,be&ng  for  ob- 

a  very  free  grain  and  beautiful  colour,  and  lying  so  jects  of  domestic  consumption,  or  for  the  very  limited 

loose  on  shelving  rocks  by  the  sea  shore,  that  it  might  market  at  their  own  doors. 

be  shipped  directly  into  a  raft  merely  by  a  lever  and  It  has  been  a  frequent  and  favourite  speculation,  that 
rollers.  Were  large  monumental  stones  required,  these  regular  manufactories  might  be  established  <fh  the 
would  scarcely  coat  more  than  the  freight.  Highlands  with  advantage  tothecountry,  and  that  thie 
It  would  be  endless  to  point  out  the  various  and  might  tend  to  check  that  emigration  so  long  heldin  dread, 
.commodious  quarries  of  all  this  shore;  but  Jura  de«  Thus  it  was  supposed  thatthe  fishing  towns  might  also 
serves  notice,  not  only  for  the  same  facilities,  but  for  become  manufacturing  ones,  and  hence  findoocvpa- 
the  beauty  of  its  white  quarts  rock.  This  stone  is  not  tion  for  an  unemployed  people.  But  this  is  to  forget, 
only  preferable  to  granite  in  point  of  durability,  being  that  capital  does  not  leave  its  established  and  habitual 
absolutely  indestructible,  whether  above  water  or  be-  seats  without  strong  inducements,  and  that  no  induce* 
low  it,  but  excels  the  finest  sandstone  in  beauty  of  ment  could  be  held  out  to  it  to  move  from  the  places 
colour  and  texture.  At  the  same  time,  it  ia  offered  by  of  established  industry  and  acquired  mechanical  ckfll, 
nature  in  blocks  which  are  often  resdy  squared  to  the  to  those  noted  for  the  want  of  both,  and  to  a  people 
mason's  hand,  or  which  might  be  rendered  square  by  averse  to  minute  attentions  and  steady  exertion.  Nor 
a  few  blows  of  the  hammer.  That  such  a  material  has  does  the  natural  produce  of  the  Highlands  of  any  kind 
been  utterly  neglected  by  architects,  is  the  result  of  hold  out  temptations  of  this  nature,  when  it  ia-  an  much 
habit  and  of  ignorance  respecting  the  existence  of  a  more  easily  transported  in  the  rude  state  to  the  enar* 
rock  which  has  only  lately  been  pointed  out  even  to  kets,  where,  after  all,  It  must  be  consumed  or  exported, 
geologists.  Of  the  manufactures  purely  domestic,  flax  ia  the  prow 
Isla  might  easily  furnish  roofing  slate  wereit  required,  cipal,  being  spun  and  woven  into  coarse  but  useful 
and  it  now  possesses  a  valuable  variety  of  this  substance  linens.  A  small  quantity  of  wool  is  also  wrought  ia 
hitherto  entirely  neglected,  and  well  deserving  the  the  same  manner,  and  for  similar  purposes,  being,  fee- 
notice  of  architects  and  masons.  This  slate  rises  with*  quently  dyed  by  the  native  vegetables,  and  with  eon- 
out  any  labour,  in  flags  so  large  that  they  will  serve  siderable  dexterity.  A  very  little  hemp  ia  wrought 
alone  for  the  walls  of  cottages  or  out-buildings,  requir-  into  fishing  lines. 

kig  only  to  be  set  on  their  edges,  and  combining  there-  Instead  of  establishing  capital  and  regular  naanufar 

fore  cheapness  with  eternal  durability  and  safety  from  tories,  where  labour  thus  appropriated  must  be  paid, 

leakage.    A  still  more  valuable  variety  may  be  pre*,  and  where  the  capitalist  would  find  no  compensation 

Cured  with  great  facility  in  posts  and  beams,  so  even  as  for  surrendering  his  machinery,  and  abandoning  hie 

not  to  require  a  tool ;  or,  if  necessary,  capable  of  being  connections  and  workmen,  it  appears  to  us-thatit  would 

rendered  absolutely  square  by  a  very  little  labour  of  the  be  the  best  and  mo*t  useful  policy,  at  least  for  the  pee- 

adze.     The  beams  are  often  from  twelve  to  fifteen  feet  pie,  to  encourage  those  domestic  ones,  which  may  be 

long  or  more,  and  not  above  three  or  four  inches  square ;  carried  on  when  the  weather  confines  the  agriculturist 

so  that  they  would  serve  for  joists  and  rafters  were  it  to  the  house,  or  when  he  baa  no  employment  on  hia 

necessary  to  guard  against  fire,  while,  when  of  a  less  farm ;  a  state  of  things  which  occupies  half  the  year. 

ww,  they  answer  a  great  variety  of  useful  purposes  in  Here  all  the  labour  thus  employed  would  be  dear  gain ; 

rural  architecture.  and  thus  also  costing  nothing,  the  produce  might  even 

Of  limestone,  Lismore  is  an  entire  quarry,  and  it  fur*  compete  in  the  market  with  that  of  capital  and  tnavchi- 

nishes  much  of  the  neighbouring  coast,  being  general*  nery,  and  with  superiority  of  mechanical  dexterity  and 

\y  burnt  on  the  spot.    Many  other  practicable  quai>  habits.    This  is  the  labour  which*  if  it  came:  into  the 
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*ta  market,  mtat  receive  a  market  price/  and  would  there- 
fmmf  fere  destroy  itself;  and  hence  it  is,  that  while  the  ma- 
trix nufacture,  directed  and  paid  by  a  capitalist  in  the  High* 
fwQ-  lands,  must  fail,  that  which  was  carried  on  by -each 
**     man  or  family  on  its  own  account  could  not  but  thrive. 
For  this  reason,  it  would  be  good  policy  to  increase 
the  culture  of  hemp,  for  which  the  demand  is  constant; 
as  the  making  of  nets  and  lines  would  find  employment 
for  the  farmer  and  fisherman's  idle  hours.    Thus  also 
the  cultivation  of  flax  might  be  extended ;  nor  does 
there  seem  any  reason  but  the  want  of  attempts  and 
perseverance,  why  the  Highland  families,  now  idle  and 
.poor,  should  not  add  to  their  wealth  and  industry  by 
adopting  the  linen  manufacture  on  the  same  plan  as  it 
is  conducted  on  many  parts  of  the  continent  of  Europe. 
That  the  same  principle  might  be  extended  to  coarse 
•woollens,  is  too  obvious  to  require  notice. 
.    It  is  part  of  this  subject,  as  well  as  of  the  concerns 
of  agriculture,  to  point  out  the  advantages  which  have 
<been  derived  from  the  construction  of  new  roads  and 
•bridges  in  the  Highlands  and  islands,  and  from  the  im- 
provements in  the  communication  by  ferries,  packets, 
and  posts. 

We  already  noticed  this  as  to  the  Long  island;  but 
ought  here  to  add,  that  North  Uist  contains  an  excel- 
lent road,  traversing  the  island,  made  at  the  expence 
of  its  proprietor,  and  that  there  is  also  a  considerable 
extent  of  good  road  in  Lewis,  though  much  more  is 
yet  wanting.  These  are  always  important,  were  it 
merely  on  account  of  the  commerce  in  cattle,  which 
forms  9Q  large  a  portion  of  the  trade  of  all  the  High- 
lands ;  and  not  less  important  in  this  view  are  the  im- 
provements in  the  ferries,  whether  as  it  relates  to  the 
piers,  landing  places,  or  to  the  boats  themselves. 

Sky  has  now  a  post  twice  in  the  week,  and  nothing 
ii  wanting  either  with  respect  to  its  roads  or  ferries, 
which  cannot  be  exceeded  for  goodness  and  conve- 
nience. In  these  conveniences  Raassy  also  in  some 
measure  partakes.  Mull  is  a  contrast  in  every  sense, 
having  but  one  or  two  short  roads,  and  being  almost 
impassable  everywhere  else,  while  its  ferry  is  as  incon- 
venient aa  a  ferry  can  well  be,  since  it  traverses  the 
even  more  trackless  island  of  Kerrera,  and  this  requires 
also  a  double  embarkation.  The  smaller  islands  Rum, 
Canna,  Tirey,  Coll,  and  others,  want  every  conveni- 
ence, being  without  roads,  ferries,  or  posts ;  and  Jura 
is  equally  trackless  and  impassable,  though  benefiting 
by  the  packet  to  Isla.  .Here  every  thing  is  as  commo- 
dious aa  could  well  be  desired,  as  this  island  is  suffi- 
ciently intersected  by  excellent  roads. 

On  the  western  mainland,  though  the  country  can- 
not be  traversed  longitudinally,  a  communication  with 
the  central  roads  of  Scotland,  sufficiently  convenient  for 
most  parts,  has  been  made  by  various  transverse  roads 
terminating  on  the  sea  shore.  The  points  where  these 
greater  roads  meet  it,  are  Oban,  Airdnarourchan,  Ara- 
saik,  Loch  Hourn,  and  Loch  Alsh;  and  others  less 
perfect  lead  to  Pol  Ewe,  Loch  Carron,  and  Ullapool. 
The  west  of  Sutherland  is  still  deficient  in  this  respect; 
but  a  road  to  Tongue  no*  affords  a  ready  avenue  to 
the  north  coast  Of  the  central  lines  we  need  here 
take  no  notice ;  and  shall  therefore  proceed  to  consider 
the  more  important  and  leading  trade  and  manufac- 
tures of  Scotland. 

The  manufactures  carried  on  in  Scotland,  may  be 
classed,  under  two  distinct  heads : 

1.  The  primary  or  most  important,  which  require 
much  machinery,  and  employ  great  numbers  of  peo- 


ple ;  and  2.  The  secondary,  which  in  both  these  re»   St»u>tfc*. 
spects  are  inferior.  ^^^yW 

The  first  head  comprehends,  l.The  woollen;  2.  Commerce 
The  linen ;  and. 3.  The  cotton.  »nd  Mmiu* 

The  second  (including  some  of  the  chief  branches  of  f^cturet* 
the  mechanical  arts,)  contains  a  variety  of  articles :  as 

1.  Silk  ;.  2.  Calico-printing,  &c« ;  3,  Hats ;  4.  Paper; 
5.  Iron ;  6.  Copper,  lead,  and  tin ;  7*  Wood ;  8.  Tan- 
ning; 9*  Breweries  and  distilleries;  .10,  Sugar  refin- 
ing; 11.  Pottery;  12.  Glass;  13.  Soap,  candles,  and  , 
starch ;  14.  Culinary  salt ;  15.  Tobacco  and  snuff;  1& 
Combs  and  spoons ;  17.  Coal,  lime,  and  marble,  as  con* 
nected  with  manufactures  ;  and  18.  A  number  of  mi** 
cellaneous  particulars. 

I.  Woollen. 

This  species  of  manufacture,  the  most  ancient  known  Woollen, 
iri  Scotland,  consists  of  four  principal  divisions:  1. 
Spinning,  or  the  conversion  of  the  raw  material  into 
yarn  ;  2.  Weaving,  or  the  manufacture  of  yarn  into 
cloth,  blankets,  carpets,  &c. ;  3.  Knitting,  or  the  manu- 
facture of  yarn  into  stockings,,  gloves,  pantaloons,  &c  ; 
and  4.  Felting,  or  the  making  of  woollen  hats. 

1.  Spinning. — Some  attempts  were  made,  before  the  Spinning, 
two  crowns  were  united,  to  establish  the  woollen  ma- 
nufacture in  Scotland  on  a  regular  footing ;  and  expe- 
rienced workmen  were  accordingly  brought  for  that 
purpose  from  different  parts  of  Europe.  But  these  at- 
tempts failed,  and  the  trade  gradually  reverted  to  its 
former  narrow  limits,  when  the  woollen  cloths  made 
in  Scotland  were  chiefly  manufactured  by  the  extra  la- 
bour of  those  who  were  employed  in  husbandry.  The 
females,  especially  in  winter,  were  occupied  in  card- 
ing and  spinning  the  wool.  The  yarn  thus  produced 
was  either  given  to  a  country  weaver,  to  be  woven  into 
cloth  for  family  use,  or  sold  to  such  dealers  as  fre- 
quented fairs,  where  the  surplus  of  both  cloth  and  yarn 
was  exposed  to  sale.  This  mode  of  manufacturing 
woollen  yarn  and  cloth  is  not  yet  entirely  abandoned, 
although  now  principally  confined  to  the  Highlands 
and  poorer  districts  of  the  country. 

Before  the  introduction  of  machinery  for  spinning 
wool,  the  process  was  performed  in  two  ways:  1.  By 
the  large  wheel  of  one  spindle  driven  by  the  hand ;  and 

2.  By  the  small  wheel  of  one  or  two  spindles  driven  by 
the  foot,  after  the  wool  had  been  prepared  by  the  hand- 
card,  or  combed.  Wool- combing  was  once  a  consider- 
able branch  of  this  manufacture;  but  it  is  now  almost 
entirely  superseded  by  carding  machines. 

Mr.  Baird,  of  Aberdeen,  was  certainly  among  the 
first  who  introduced  machinery  in  the  manufacture  of 
wool  in  Scotland.  In  1789,  he  brought  from  Koch- 
dale  two  carding  engines,  and  four  spinning-jennies, 
with  the  other  necessary  apparatus.  That  part  of  the 
machinery  which  required  the  power  of  water  was 
erected  at  Stoneywood,  on  the  river  Don;  but  the 
jennies  with  looms,  &c.  were  fixed  at  Aberdeen.  About 
600  lbs.  of  wool  were  manufactured  weekly  until  the 
year  1 796,  when  the  machinery  was  increased  to  twice 
the  extent.  The  preparation  of  wool  by  hand  was  ge- 
nerally laid  aside,  and  several  other  mills  were  erected 
in  Aberdeenshire;  so  that  in  1799,  about  4000 lbs. 
were  weekly  manufactured  by  eighteen  engines.  So 
rapid  indeed  has  been  the  increase  of  this  manufacture, 
that  mills  have  been  erected,  not  only  in  the  different 
parts  of  Aberdeenshire,  but  at  Elgin,  Forres,  Inver- 
ness, Cromarty,  in  Caithness,  and  in  some  of  the  south- 
ern and  western  counties  of  Scotland.  But  the  most 
considerable  work  of  this  kind  in. Scotland,  is  that  of 
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Messrs.  Hadden  and  Company  at  Aberdeen,  which 
extends  to  twenty  machines,  wrought  by  two  powerful 
steam  engines.     * 

2.  Weaving. — In  Scotland,  the  manufacture  of  wool- 
len cloth  was  formerly  confined  to  coarse  fabrics,  every 
attempt  to  produce  a  fine  quality  on  equal  terms'  witli 
the  English  having  failed ;  and  as  far  back  as  150  years 
ago,  a  species  of  cloth  termed  fingrams,  was  made  at 
Aberdeen  for  the  foreign  market ;  but  the  general  ma- 
nufacture of  the  country  were  seys  arid  serges  for  home 
consumption.  Since  the  introduction  of  machinery, 
however,  superfine  broad  cloths,  equal  to  the  best  made 
in  England,  are  manufactured  in  Scotland,  particular- 
ly at  Cothal  Mills,  in  the  parish  of  Fintray  ;  at  Kin- 
jnundy,  in  the  parish  of  Longside;  and  at  Peterhead, 
in  Aberdeenshire,  the  greater  part  of  which  is  sent,  to 
the  London  market.  But  the  prevailing  manufacture 
still  consists  of  coarse  articles,  such  as  narrow  cloths, 
duffles,  plaidings,  blanketings,  checks,  flannels,  seys, 
and  serges,  either  for  home  sale  or  for  exportation. 
These  articles  are  chiefly  made  in  the  shires  of  Aber* 
deen,  Inverness,  Argyle,  Perth,  the  Lothians,  Ayr, 
Peebles,  Selkirk,  and  Roxburgh.  Tartans  of  various 
kinds  are  principally  fabricated  in  the  counties  of  Stir- 
ling, Argyle,  and  Inverness;  and  coarse  cloths  and 
blankets  for  family  use  are  made  in  most  parts  of  Scot- 
land. But  this  branch  of  the  Woollen  manufacture  is 
much  limited,  owing  to  the  preference  given  to  Eng- 
lish blankets,  which,  from  their  lighter  texture,  afford 
a  more  comfortable  covering. 

Carpets.— This  branch  of  the  woollen  manufacture 
is  carried  on  to  a  considerable  extent,  but  principally 
confined  to  coarse  sorts ;  for  those  made  in  imitation  of 
Turkey  or  Wilton  carpets  are  not  attempted.  This 
manufacture  is  conducted  chiefly  at  Aberdeen,  Kilmar- 
nock, Stewarton,  Stirling,  Bannockbum,  Jedburgh, 
and  Hawick.  A  few  are  also  made  at  Glasgow,  Leith, 
and  in  the  county  of  Haddington,  and  a  manufactory 
of  Brussels  carpets  has  lately  been  established  in  Edin- 
burgh. The  spinning,  dying,  and  weaving  depart- 
ments, are  carried  on  at  the  respective  manufactories. 
There  are  between  400  and  500  weavers  of  this  article 
in  Scotland,  about  130  of  whom  are  in  Kilmarnock 
alone.  A  man  weaves  about  six  yards  per  day,  and 
receives  from  Sid.  to  4-*d.  per  yard.  The  selling  prices 
run  from  2s.  9d.  to  3s.  9d.  per  yard.  A  considerable 
quantity  of  carpeting  was  sent  to  the  United  States; 
but  since  the  commencement  of  the  war,  the  exportation 
of  that  article  has  declined,  and  the  principal  markets 
are  now  London  and  Dublin,  with  Edinburgh,  and 
the  other  towns  of  Scotland. 

3.  Knitting. — The  knitting  of  stockings  form?,  in 
many  parts  of  Scotland,  a  domestic  manufacture.  It 
was  formerly  carried  on  to  a  considerable  extent  in 
Shetland,  as  we  formerly  remarked,  and  more  particu- 
larly in  Aberdeenshire,  whence  great  quantities  of  stoek- 
ings  Were  exported  to  America,  Holland,  the  Nether- 
lands, and  the  north  of  Germany.  The  French  revo- 
lutionary war  almost  ruined  this  trade  to  the  European 
continent.  But  the  hosiery  manufacture  has  been  re- 
vived in  a  different  and  improved  state,  in  consequence 
of  the  introduction  of  machinery  for  spinning  the  yarn; 
and  It  is  now  carried  on,  including  all  its  branches,  to 
a  greater  extent  than  at  any  former  period. 

Stockings.— Stockings  are  either  knit  by  wires,  or 
wrought  by  frames.  The  former  kind  are  preferred  to 
the  latter,  as  being  more  durable.  The  statute  Geo. 
I.  c.  13,  ordains  that  all  stockings  shall  be  made  of 
three  threads ;  but  this  regulation  is  not  strictly  ad<< 


hered  to,  particularly  iri  frame*  Work ;  and  ■tockinfs 
are  frequently  made  of  only  two,  and  even  of  one  ^v*** 
thread.  The  latter  are  denominated  "  yarn  hose." Cv=r 
The  manufacturers  in  the  northern  district*,  employ  £!J^ 
women  chiefly  to  knit  their  stockings  at  *  certain  rate 
per  pair  ;  and  in  general  the  quality  is  coarse,  the  price 
of  the  article  when  finished  being  only  from  ten  shil- 
lings to  forty  shillings  per  dosen.  The  making  of 
breeches  and  pantaloon  pieces  has  become  a  consider- 
able and  increasing  branch  of  the  hosiery  trade. 

Lamb-ipooi  Hosiery.— This  branch  of  the  stocking  L«i-«d 
manufacture  was  introduced  only  about  thirty  years  *****! 
ago.  The  yarn  is  made  of  the  short  wool  of  lambs, 
carded  by  machinery,  and  spun  on  wheels  resembling 
the  common  cotton-jennies.  It  is  soft  and  oozy,  which 
constitutes  .its  principal  property ;  as  being  elastic  and 
spongy,  it  forms  an  agreeable  and  warm  covering.  This 
manufacture  is  carried  on  chiefly  in  the  southern  coun- 
ties, about  Hawick,  Jedburgh,  Galashiels,  Selkirk, 
Peebles,  and  Dumfries.  At  these  places,  the  scribbling 
and  carding  machines  are  driven  by  water  ;  but  the 
roving  and  spinning  processes  are  performed  by  jen- 
nies wrought  by  hand.  This  branch  is  also  canted  on 
to  a  considerable  extent  at  Glasgow  and  Edinburgh, 
and  in  their  vicinity.  The  power  of  steam  is  applied 
to  drive  the  machinery ;  and  not  only  the  teasers  and 
cards,  but  the  jennies,  reels,  and  twisting  machines, 
are  moved  by  this  power.  The  number  of  frames  at 
work  on  lamb-wool  stockings,  breeches,  and  pantaloon 
pieces  in  the  southern  districts  of  Scotland,  is  from  700  I 

to  750.  Those  in  and  near  Edinburgh  amount  to  about 
150;  and  at  Glasgow,  and  the  adjacent  towns  and  vil- 
lages, to  about  200.  After  the  lamb-wool  hosiery  is 
woven,  it  generally  receives  a  small  degree  of  waukmg 
and  scouring ;  and  the  undyed  articles  are  subjected 
to  the  fumigation  of  burning  sulphur,  which,  by  de- 
stroying the  yellow  tinge  of  the  wool,  makes  the  white 
much  more  pure. 

4.  Felting. — In  Scotland  bonnets  were  formerly  f *- 
much  used,  not  only  in  the  Highlands,  but  also  by  the 
lower  classes'  in  other  parts  of  the  kingdom  ;  and  they 
are  still  considered  as  a  most  essential  part  of  the  High- 
land military  garb.  But  the  refinement  of  the  times 
has  found  a  substitute  in  hats,  which,  even  among  the 
poorer  people,  have  almost  everywhere  supplanted  bon- 
nets. Besides  the  hats  made  for  home  consumption, 
considerable  quantities  of  a  coarse  quality  fornegroe?, 
&c.  are  exported  to  the  West  Indies. 

The  above-mentioned  manufactures  are  the  princi- 
pal branches  of  the  woollen  trade  carried  on  in  Scot- 
land. Considerable  quantities  of  long  or  combing  wcv. 
are  imported.  In  regard  to  the  short  or  clothing  woor. 
the  manufactures  above  described  do  not  nearly  exhaust 
the  raw  materials  produoed  in  the  country  ;  and  great 
quantities  of  that  description  of  wool  are  purchased  by 
agents  for  the  manufactories  in  England. 

2-  Linen, 

The  manufactures  of  flax  and  hemp  are  deemed  ob-  L- 
jects  of  great  national  importance,  and  have  long  re- 
ceived the  fostering  protection  of  government.  •*  An 
act  for  better  regulation  of  the  linen  and  hempen  ma- 
nufactures of  that  part  of  Great  Britain  called  Sect- 
land,"  was  passed  in  1727-  In  consequence  of  thst 
statute,  a  board  of  trustees  was  established  in  Edin- 
burgh, "  for  overseeing,  directing,  and  better  improv- 
ing the  said  linen  and  hempen  manufactures,**  en 
which  extensive  powers  were  conferred.  This  Board 
bas  since  continued  in  constant  activity,  and  regulated 
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to  the  trade  in  all  Its  branches,  from  the  sowing  of  the 
-^  flax-seed  to  the  measuring  and  finishing  of  the  bleach* 
tree   ed  cloth.  # 

""*-  The  linen  and  hempen  manufactures  are  divided 
u  into  various  branches,  which  are  carried  on  either  se- 
parately or  in  combination.  The  linen^ branches  are 
as  follows  :  1.  Spinning;  2.  Weaving  the  yarn  into  a 
great  variety  of  fabrics ;  and  3.  Thread-making,  both 
coloured  and  white,  or  the  twisting  of  yarn  into  a  slen- 
der twine,  for  the  purpose  of  sewing,  making  fringes*, 
net- work,  $c.  The  subsidiary  operations  required  to 
complete  these  branches,  are*  also  distinct  operations; 
such  as  flax-dressing  or  heckling,  bleaching  and  dying; 
callandering,  lapping;  &c. 
Ig.  1.  8pinning.~ln  Scotland  anciently  yarn  was  spun 
by  the  distaff,  or  rock  and  spindle.  This  method  was 
superseded  by  the  introduction  of  the  common  wheel, 
which  at  first  had  only  one  spindle ;  but,  about  sixty 
years  ago,  it  was  improved  by  the  addition  of  another. 
This  wheel  is  to  be  found  in  almost  every  family  in 
Scotland.  The  higher  classes  of  females  formerly 
amused  themselves  with  this  occupation ;  and  spin- 
ning was  then  considered  to  be  a  profitable  employ- 
ment to  the  females  of  the  lower  class,  though  much  • 
less  so  at  the  rate  now  usually  given. f  A  third  mode 
of  spinning  has  lately  been  invented ;  and  machinery 
on  the  principle  of  cotton  mills  is  now  much  employed, 
especially  for  spinning  the  coarser  kinds  of  grains,  or1 
such  as  are  fit  for  dowlas,  canvass,  and  threads. 

1.  Hand* spinning,  or  ihal  by  the  common  JVkeeL 

;:n-  This-  braneh  is  oerried  to  great  extent  in  the  shires  of 
Perth,  Angus,  Mearns,  Aberdeen,  the  northern  coun* 

AC  ties,  and  in  Orkney.  The  flax,  after  being  dressed,  is 
given  out  by  agents  in  the  country  to  the  females,  wbd 
s»pin  it  at  a  certain  rate  per  spindle.  The  yarn  is  either 
manufactured  in  the  neighbouring  towns  and  villages 
into  cloth  and  threads,  or  it  is  sent  to-  the  different 
markets  in  the  south  of  Scotland/  and  also  to  those  in 
England  for  a  simitar  purpose.  The  county  of  Aber- 
deen is  the  chief  seat  of  this  branch,  which  rose  pro- 
portionally as  the*  stocking  manufacture  declined. 

Af  <tf-£jMiiiiij?gt  or  Spinning  by  Machinery. 

i  m  This  naode  was  introduced  in  the  year  1 790,  the  first 

flax  mill  in  Scotland  having  been  then  erected  at  In* 
verbervie^  in  Kincardineshire.  1 1  has*  now  become  an 
important  branch  of  the  linen  manufacture,  and  em* 
ploys  am  immense  capital.  These  mills  are  general  in 
Aberdeenshire  and  the  Mearns,  and  the  shires  of  Fife 
and  Angus,  (where  forty-four  mill*  -ate  employed)  J 
there  are  several  also  in  the  more  southern  counties. 
But  the  most  extensive  in  Britain  is  situated  at  Grand* 
liolme,  on  the  Don,  about  two  miles  from  Aberdeen. 
"The  whole  extent  of  the  spinning  machinery  in  Scot* 
land  may  be  estimated  at  30,000  spindles ;  and  sup* 
posing  these  to  be  in  full  employment,  they  will  spin 
2,600,000  spindles  of  yarn  annually  ;  and  calculating 
the  same  number  to  be  spun  by  the  hand-wheel,  the 
total  amount  of  this  manufacture  in  Scotland  will  be 
About  5)200,000  spindles. 

Although  the  yarn  spun  by  machinery  is  strong  and 
even,  yet  it  cannot  be  made  of  so  fine  a  quality  as  to 
duit  the  lighter  fabrics  of  the  linen  manufacture,  and 
therefore  the  use  of  the  common  wheel  must  be  con- 
tinued. Machinery,  however,  possesses  several  advan- 
tages over  hand-spinning.  It  is  driven  by  water  or 
**team,  and  the  whole  manufactory  may  be  contained 
in  one  house,  where  the  dressing  and  spinning  of  the 


flax,  with  the  weaving  or  twisting  of  the  yarn,  may  at  Statistics/ 
the  same  time  be  conducted.    All  the  operations  re-  ^'Y^ 
quired  to  bring  the  raw  material  to  a  finished  state,  Commerce 
are  thus  placed  under  the  immediate  inspection  of  the  andmaou- 
master,  who  besides  receives  a  quicker  return  for  thd  fe*cturCfc 
capital  invested,  than  when  he  resorts  to  hand-spin- 
ning, which  is  both  more  tedious  and  expensive.    rtfot 
only  the  dressed  flax,  but  the  tow  or  refuse,  and  also 
hemp  and  hempen  tow,  are  spun  by  machinery,  adapt- 
ed respectively  to  the  nature  of  the  different  materials. 
So  various  and  important,  indeed,  is*  the  power  of  me- 
chanism, that  the  invention  of  mills  may  be*  deemed  a 
new  era  in  the  linen  manufacture. 

The  yarn  produced  by  the  spinning  mills  is  partly 
manufactured  into  threads,  shirtings,  ticks,  checks, 
sail-cloth,  Osnaburghs,  &c.  in  Scotland,  and  partly 
sent  to  the  markets  of  England  for  similar  purposes. 
It  is  made  up  in  smaH 'bundles,  denominated  spindles, 
regulated  as  to  length  and  number  of  threads  by  act 
of  parliament.  Each  spindle  contains  four  hanks,  and 
each  hank  twelve  cuts  of  one  hundred  arid  twenty 
threads,  ninety  inches  in  length. 

2.  Linen  Ctoth.— Since  the  year  17 27,  the  progress  Linen 
and  extent  of  the  linen  cloth  manufacture  in  Scotland  clolh* 
may  be  known  with  tolerable  accuracy  by  the  returns 
of  the  stamp,  masters  to  the  board  of  trustees.    Tt  ap- 
pears that  in  1728,  mere  were  stamped  2,183-978 
yards,  value  £103,312,  jjs.  8d.  Sterling;  and  that  the 
trade  has  gradually  increased  since  that  period,  the 
quantity  stamped  in  1812  being  1 8,97 5,£62£  yards, 
amounting  to  £1,020,493,' lis.  2fd.  Sterling.     It  is 
also  evident  from  the  returns,  that  the  average  value 
of  the  cloth,  during  that  period,  has  not  varied  more 
than  fourpence  Sterling  per  yard,  being,  from  the  years   > 
1734  to  1747.  and  also  in  1793,  under  niriepence ;  and 
since  1798,  the  average  price  has  very  seldom  exceed- 
ed one  shilling  per  yarn.     But  the  cause  of  apparent 
equality  of  price  is,  that  except  by  private  families, 
very  little  fine  cloth  is  now  manufactured,  having  been 
supplanted  by  the  substitution  of  cotton  good?,  and 
the  importation  of  Irish  cloth.   There  h,  however,  still 
a  quantity  made  by  private  families  for  domestic  use ; 
but  as  the  law  does  not  require  it  to  be  stamped,  it  ia 
not  included  in  the  reports  of  the  officers  of  the  aboard. 
There  is  also  an  inconsiderable  quantity  made  for  sale 
in  the  northern  and  western  counties*    The  manufac- 
ture of  middling  qualities  of  linen  cloth  has  also  greatly 
decreased.     At  Aberdeen,  for  instance,  it  appears  that 
38,7 80f  yards  of  bleached  doth,  value  two  shillings 
per  yard,  were  stamped  in  the  month  of  December, 
1811 ;  but  in  October  the  following  year,  11,6J9  yards 
only  were  stamped;  and  since  that  time  the  quantity 
has  considerably  diminished.    When  Dutch  flax,  how- 
ever, can  again  be  obtained,  this  manufacture  will 
revive. 

The  linen  manufacture  of  Scotland  is,  therefore,  at 
'present,'  nearly  confined  to'ebarse  articles,  such  as  plain 
sheetings,  Osnaburgh9,  bagging,  and  canvass.  The 
three  first  are  principally  exported  to  the  West  Indies, 
and  to  America,  and  the  last  is  a  war  article,  of  which 
the  royal  navy  requires  a  great  quantity. 

].  Sheetings,  Osnaburghs,  bagging,,  canvass,  are 
chiefly  made  in  Forfarshire.  The  manufactures  in 
this  district  had  extended  to  upwards  .of  eleven  and  a 
half  millions  of  yards  in. the  year  18] 2,  worth  more 
than  £540,000  Sterling  ;  but  at  the  same  time  of  such 
coarse  fabrics,  as  to  average  something  leas  than  one 
shilling  per  yard. 
2.  The  same  species  of  goods  is  also  made  in  Fife ; 
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Statistics.  ^  in  1512j  the  quantity  0f  cloth  stamped  of  every 
to^n^e  description  exceeded  four  and  a  half  millions  of  yard*, 
•nd  roaau.  averaging-  14jd.  per  yard,  and  amounting  in  value  to 
factum.  £280,000  Sterling.  In  that  county,  a  considerable 
^quantity  of  broad  linens,  ticks,  and  checks,  are  made, 
which  are  stated  at  double  the  price  of  the  coarse  fa* 
brics  of  Forfarshire ;  and  also  diaper,  estimated  at 
from  2s.  6d.  to  9  shillings  the  yard.  Of  checks, 
650,000  yards,  amounting  to  £35,000;  of  ticks, 
540,000  yards,  amounting  to  £46,000 ;  besides  42,000 
yards  of  diaper,  worth  nearly  £6000  Sterling.  The 
/chief  seats  of  these  manufactures  are  Kirkaldy,  Dysart, 
Leslie,  and  Dunfermline;  and  this  last  place  is 
.particularly  celebrated  for  its  fine  diaper.  In  Perth- 
shire, a  million  and  a  half  of  yards  were  stamped, 
worth  about  £70,000,  of  which  25,106  yards  were 
diaper.  In  the  counties  of  Aberdeen  and  Mid- 
Lothian,  about  half  a  million  of  yards,  worth  nearly 
£60,000  Sterling,  were  stamped,  of  which  6496  yards 
were  diaper,  manufactured  in  the  latter  county. 
,  3.  The  linen  cloth  manufacture,  in  the  northern 

and  western  districts  of  Scotland,  consists  chiefly 
of  fine  articles.  In  the  shires  of  Banff,  Moray,  Inver- 
ness, Caithness,  and  in  the  Orkney  and  Shetland 
Islands,  the  price  per  yard,  when  bleached*  may  be 
stated  at  from  Is.  6d.  to  Ss.  6d.  the  greater  proportion 
being  fine  qualities.  In  the  counties  of  Dumfries,  Ayr, 
Dumbarton,  Lanark,  Renfrew,  and  Argyle,  the  price 
is  from  2s.  to  4s.  6<L  per  yard.  About  5000  yards  of 
lawn  were  stamped  at  Glasgow,  value  4s.  6d.  per 
yard;  but  the  amount  of  the  manufacture  in  the 
northern  and  western  districts,  stamped  by  the  officers 
of  the  board  of  trustees,  will  not  altogether  exceed  in 
value  £95,000  Sterling  for  the  year  1812. 

The  following  table  will  show  the  state  of  the  linen 
trade  in  Scotland  from  1812  to  1823.  Since  1822  the 
jumping  of  linen  has  been  discontinued,  so  that  we 
are  unable  to  bring  the  table  down  to  the  present  year. 

Account  of  the  Quantity  and  Value  of  the  Linen  Cloth 
Manufactured  and  Stamped  for  Sale  in  Scotland  for 
ten  years  preceding  the  year  1 823. 
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Years. 

Yard*. 

f!rr. 

Avenge  price 
per  yard. 
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1815 

1816 

1817 

1818* 

1819 

1820 

1821 

1822 

10,799,146} 
26,1 26,620  j 
32,056,015| 
26,112,0451 
28,784*967} 
31,283,100} 

29,334,4281 
26,259,01 1} 

30,473,461  j 
36,268,530) 

• 

£977,382    1     7* 
1.253,574  16  10| 
1,403,766  15    2 
1,026,674    1   I  If 
1,092,689     2     8} 
1,253,528    S    0i 
1,157,923    4  11 
1,038,708  18    54 
1,232,038  15    4} 
1,396,295  19  Hi 

atnifd«. 

— -ilA 

—  IOti 

—  9/i 

—  Wi 

-   *>A 
~    »A 

Edlnbutghj  23d  December 
Register  by 


1825.— JExtractied  from  the  Linen 

Ck  Thomson* 


It  has  been  calculated  that  76,000  persons  are  en- 
gaged in  the  manufacture  of  linen  and  hemp  in  Scot- 
land, and  that  the  total  value  of  the  manufactured 
article  is  £775,000.  The  average  amount  of  the  boun- 
ties paid  on  the  exportation  of  linen  goods  manufac- 
tured in  Scotland  is  about  £46,000  per  annum. 

Canvass.— The  manufacture  of  canvass,  or  sailcloth, 
has  been  long  established  in  Scotland ;  and  for  many 
years  the  royal  navy  has  been  chiefly  supplied  from 
that  part  of  the  kingdom.    It  is  generally  made  of 


flax  yarn,  warp,   (double,)  and   hemp  yam  woof,     _ 
(single.)       This    is   boiled    with  potashes,  bat  not  w~ 
bleached.    The   whole  supply  of  the  navy,  ornate C*** 
shipping,  and  for  exportation,  may  amount  to  about  J33* 
6,750,000  yards,  value  above  £300,000  Sterling. 
.    Tape.— The  incle,  or  tape  manufacture,  was  intro-  Tj» 
duced  into  Scotland  in  the  year  1732,  but  it  his  since 
greatly  declined ;  and  there  are  now  only  a  few  ban- 
dred  incle  weavers  at  work,  on  either  linen,  cotton,  a 
woollen. 

Floor-Cloth.— The  manufacture  of  floor-doth  is  my  ^^ 
iuconsiderable.  There  are  only  two  looms  in  Scotland, 
one  of  which  is  at  Edinburgh. 

In  regard  to  the  value  of  the  linen  cloth  manoftc- 
ture  of  Scotland,  it  cannot  be  estimated  at  less  thin 
£1,400,000  Sterling ;  and  consequently  it  is  an  oh. 
ject  of  material  national  importance.  The  trade,  ov* 
ing  to  the  war,  and  the  extension  of  the  cotton  ma- 
nufacture, has  certainly  declined ;  the  quantity  stamp. 
ed  in  1810  having  exceeded  that  of  1812  nearly  seven 
and  a  half  millions  of  yards.  The  recent  introdoo 
tion,  however,  of  weaving  machinery,  or  what  are  term- 
ed power  looms,  may  perhaps  give  fresh  vigour  to  the 
linen  trade. 

3.  Threads.rr-The  linen  thread  manufacture  was  Tb* 
introduced  into  Scotland  about  the  year  1720,  and  hat 
been  since  carried  on  to  a  great  extent  in  the  couuiiei 
of  Aberdeen,  Angus,  Fife,  Perth,  Renfrew,  Lanark, 
Mearns,  Banff,  Moray,  and  Inverness.  This  manu- 
facture is  divided  into  two  distinct  branches,  1st,  Co- 
loured or  dyed.  2d,  White  or  bleached,  which  are 
carried  on  either  separately,  or  united  in  one  manufac- 
tory. 

Heddles.—A  considerable  quantity  of  linen  yarn  is  Edai 
still  annually  made  into  twine  for  weavers'  beddies; 
and  although    these  utensils  be  sometimes  made  of 
cotton,  woollen,  and  silk,  yet  from  35  to  40,000  wea- 
vers in  Scotland  consume  flax  for  that  purpose. 

The  hemp  manufacture  consists  of  three  branches: 
1st,  Spinning;  2d,  Weaving,  or  the  manufacture  of 
canvass  and  b*gging;  Sd,  Ropemaking,  which  include 
twine  for  cording,  nets,  ropes,  cables,  &c. 

1.  Yarn. — It  is  spun  into  yarn,  either  by  the  com-  Yts 
mon  wheel,  by  machinery,  or  by  the  shed  wheel ;  and 
the  last  is  deemed  the  best  mode,  when  applied  to 
make  ropes,  and  the  woof  of  canvass. 

2.  Cloth.— Hempen  vara  generally  forms  the  woof  &* 
of  sailcloth,  and  many  kinds  of  bagging  are  entirely 
constituted  of  it  The  manufacture  of  hemp  bagging 
is  carried  on  to  a  great  extent  at  Inverness,  Croenarty, 
and  Invergorden  in  Ross-shire,  and  also  at  Aberdeen, 
Montrose,  Arbroath,  Dundee,  and  in  many  other  pla- 
ces in  Scotland. 

8.  Ropes,  Cordage t  ^.—Manufactories  of  ropes  and  Km 
cordage  are  established  at  every  sea- port  along  the  ^ 
eastern  and  western  coasts  of  Scotland ;  and  employ 
about  a  thousand  men  and  boyr.  In  toe  neighbour- 
hood of  the  large  towns,  there  are  many  rope  walks 
for  making  twine  and  cording,  for  mercantile  pack* 
ages,  and  also  ropes  for  agricultural  purposes.  The 
consumption  of  these  articles  by  merchants,  farmers 
carriers,  &c.  is  very  considerable ;  but  the  most  exten- 
sive application  of  hemp  is  in  the  manufacture  of  coed- 
age.  The  total  quantity  of  flax  and  hemp  imported 
into  Scotland  for  the  year  1812,  was  as  follows. 
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Hemp. 
2496   17    1     18   at    L.90  per  tan,  is  L.224,718    6s.  OJd. 


8591     2    0      8        amounting  to        L.  834,1 49    2s.  IJd. 

These  prices  have  fallen  very  much  since  the  peace, 
and  the  quantity  of  flax  and  hemp  imported  has  been 
nearly  doubled. 

Soch  a  sum,  however,  paid  for  the  importation  of 
the  raw  material  to  foreign  nations,  greatly  diminishes 
the  value  of  the  flax  and  hemp  manufactures  in  a 
national  point  of  view. 

The  following  TabLe  shows  the  number  of  persons  em- 
ployed in  Manufactures  fa  Scotland  of  various  de- 
scriptions. 


f.  Manufltctutesfrom  do- 
mestic materials  chiefly. 


Persons  employed  for  the  use  of 


1.  Linen  and  hemp...., 

2.  Woollen  manufacture 

3.  Iron 

4.  Liquors 

5.  Paper • 

6.  Cooper  work 

#.  i jcSiiiorv... »»» ... .... 

8.  Ssipand  annul  crafts 

9.  Glass 

10.  Soap 

1 1.  Combe  and  spoons... 

12.  Pottery,  bricks,  &c. 

13.  Salt.......... 

II.  Mmnufmettsres  frovi 
firrign  materiel* 

1.     l>OttOn  •MMXM.Mttltl 

2.  Silk 


Total 


Scotland. 

England. 

19,000 

11,600 

15.900 

2^300 

12,400 

320 

3,695 

930 

2,290 

350 

1,900 

sa 

2,000 

100 

1,150 

100 

725 

190 

740 

580 

500 

195 

170 

7,220 
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160 

520 
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60,225 


29,690 


46,000 

6,600 

460 

165 

760 

680 

300 

150 

325 

70 

ISO 

60 

10 

1U 


133,180 
1,220 


190,090 


Total  per- 
sons. 


76,600 

24,800 

13,180 

4,390 

3,400 

2,610 

2,400 

1,400 

1,140 

810 

710 

580 

205> 

18Q 


154,000 
2,5  0 


288,605 


miles  in  length,  and  consequently  goods  of  every  tex-  Statistic*, 
ture,  from  the  coarsest  corduroys  to  the  finest  lace,  ^~mK/~*J 
can  be  made  of  cotton.  Commerce 

2.   Cloth While  the  English  manufacturer  made  Jj^Jj^11* 

for  the  market  the  coarser  kinds  of  cloth,  such  a*  call-  cloih 
coca,  jeans,  fustians,  thicksets,  corduroys,,  shirtings, 
&c~  the  Scotch  directed  their  attention  to  the  finer 
qualities.  Mull-mulls,  and  buke  or  book  muslins, 
were  soon  very  perfectly  executed.  To- these  have  been 
added  brocades,  lappets  of  all  sorts,  imitation  shawls, 
phtrn  and  Lrnoe  games,  spidered,  seeded,  and  nume- 
rous species  of  draw  loom,  and  other  work  of  the  most 
fanciful,  delicate,  and  ornamental  kind.  Many  of  these 
fabrics,  with  the  curious  mechanism  by  which  they  are 
executed,  are  exclusively  of  Scottish  invention.  Im- 
mense quantities  of  cambrics,  shirtings,  sheetings, 
-tweels,  stripes,  checks,  pullicates,  ginghams,  shawls, 
&c.  are  manufactured  in  Scotland  in  a  superior  man* 


ner. 


The  fallowing  Table  contains  a  general  view  of  the 
.  Manufactures  of  Scotland, 

Value  o*  raw       Prom  of  La-         Total  ralae. 
matanaJ.  hour. 

L  Cotton  goods*.. £1,832,225  £5,132,362  £6,964,586 

2.  Miscellaneous  goods...  1,300,000  3,700,000  5,000,000 

3.  Linen  goods 834,149  940,851  1,775,000 

4.  Woollen  goods 300,000  150,000  450,000 

Total £4,266,373     £9,923,213  £14,189,486 

* 

Cotton. 

About  the  year  1769,  cotton  was  introduced  into 
Scotland  as  a  material  for  the  fabrication  of  cloth.  It 
was  used  at  first  as  woof  only,  the  warp  being  linen 
yarn*  The  fabrics  thus  produced  were  stout  chequer- 
ed and  striped  goods,  ana  also  plain  cloth,  which  was 
either  printed  or  dyed. 

The  cotton  manufacture  consists  of  three  branches ; 
1st,  Spinning ;  2d,  Weaving  the  yarn  into  a  great  va* 
riety  of  fabrics  ;  3d,  Thread-making. 

1.  Spinning.— The  operation  of  spinning  was  origi* 
nally  performed  on  jennies,  consisting  at  first  of  from 
24  to  2&  spindles  each  ;  and  the, yarn  produced  was  of 
a  soft  oozy  nature,  unfit  for  warps,,  but  well  calculated 
for  calicoes,  fustians,  corduroys,  and-  other  stout 
fabrics.  But  by  the  improvements  in  machinery,  cot- 
ton yarn  can  now  be  made  of  so  fine  a  quality,  that  a 
pound  weight  will  extend  nearly  a  hundred  and  fifty 


3.  Threads.— Within  these  few  years  a  new  species  Threads., 
of  this  article  has  been  introduced,  which,  succeeding 
beyoud  expectation,  has  almost  entirely  supplanted 

linen  sewing  threads.    The  method  of  making  them  ie 

similar  to  that  employed  for  manufacturing  threads  of 

'  flax.     The  yarn  is  laid  two  or  three  ply,  and  twisted* 

The  twisting  process  is  performed  either  on  a.  jenny 

fitted  up  for  the  purpose,  or  on  the  old  Dutch  mill. 

.  The  threads  are  either  bleached  or  dyed ;  and  sold  in 

hanks,  or  coiled  up  in  neat  balls  of 'different  sixes,  by 

an  ingenious  machine,,  invented  by  Mr.  Brunei    From 

.  the  nature  of  cotton,  it  is  more  easily  bleached  and 

dyed  than  flax,  anil  the  colours  it  receives  by  dying 

are  generally  brighter  and  more  beautifuU 

Cottorr  threads  ase  now  in  general  use,  and'  being- 
strong  and  even,  they  are  fit  tor  every  purpose,  with 
few  exceptions,  to  whidt-linen  threads  could  be  ap- 
plied, and  they  are  also  cheaper.  They  have  obtained 
the  name  of  wire  threads,  and  they  form  an  article  » 
of  profitable  exportation  to  the  West  Indies  ami  other 
parts.  The  total  quantity  manufactured  in  Scotland 
amounts  to  about  560,000  pounds*  of  the  estimated 
value  of  £196,000  Sterling. 

4.  Hosiery.— The  whole  number  of  stocking  frames  Hosiery., 
employed  in  Scotland  does  not  exceed  two  thousand^ 

and  the  value  of  the  goods  is  about  £l60y000  annu- 
ally. The  weekly  wages  of  a  weaver,  in  this  branch, 
are,  on  an  average,  about  18s.  6d.  but  when  the  frame 
is  not  his  own,  which  is  often  the  case,  he  has  to  pay 
one  shilling  a  week  for  the  use  of  it. 

The  machinery  for  carding,  roving,  and  spinning,  Machinery*, 
was  at  first  extremely  imperfect,  and  was  wrought  by 
the  hand.  Better  constructed  machines,  however, 
were  soon  introduced,  and  the  power  of  a  water  wheel 
was  applied  to  the  process  of  carding  and  roving. '  The 
spinning  was  performed  on  jennies,  consisting  -at'  first 
of  from  24  to  26  spindles  each,  but  subsequently  in- 
creased to  84,  96,  108,  and  even  120;  and  the  yarn 
was  fit  only  for  the  coarsest  fabries. 

The  next  improvement  of  spinning  machinery  was 
Ark wrtgbt's  water  frame,  by  which  that  particular 
kind  of  yarn  termed  engine  or  water  twist  is  produc- 
ed. This  sort  of  yarn  possesses  great  strength :  but  whew 
drawn  to  any  considerable  degree  of  fineness,  the 
hardness  of  the  twitting  renders  it  liable  to  what  is- 
technically  called  snarling,  which  makes  it  difficult  to 
manage  in  the  loom.  The  engine  or  water  twist 
being  found  too  hard  when  drawn  to  great  fine- 
ness.. 
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tStatiattfta.  Mr.  Cromptoi*  inrented  av  machine  denominated  the 
mule-jenny  in  the  year  1779.  This  machine  is.  so  per- 
fect, that  cotton  of  a  good  quality  may  be  drawn  to 
the  fineness  of  200  hanks  in  the  pound  weight.  Some 
of  it,  indeed/ is  spun  so*  fine  as  312,  or  nearly  14$  miles 
in  length.  In  Scotland,  very  little  yarn  is  spun  finer 
than  16 J  er  .170,  and  the  average  of  the  whole  by 
.weight  is  about  No.  48. 

Ark wright'a  water-mill,  and  Crorapton's  mule-jenny , 
are  the  two  great  inventions  in  cotton  machinery,  which 
hare  brought  this  manufacture  to  so  high  a  state  of  im- 
provement. 

Soon  after  the  invention  of  Arkwrigbt's  machinery, 
the  Scotch  entered  keenly  into  the  cotton  manufacture, 
•and  water-mills  were  erected  in  many  different  situa- 
tions. The  first  regularly  at  work  was  that  at  Penny- 
cuick  neat  Edinburgh,  and  those  at  Barrhead  and  John- 
's tone  in  Renfrewshire ;  WoodBide  in  Lanarkshire,  Pais- 
ley in  Aberdeenshire,  and  the  very  extensive  works  of 
the  late  Mr.  Dale  of  Glasgow  coon  followed.  .Owing 
to  the  difficulty  of  obtaining  water-falls  of  sufficient 
;power, -mills  were  erected  in  situations  not  well  adapt- 
.ed  for  conducting  the  business.;  and  the  proprietors 
•were  often  subjected  to  much  inconvenience,  as  well 
as  great  expence,  in  regard  to  carriages,  &c.  and  in 
building-houses  for  the  accommodation  of  their  work- 
men. These  inconveniences,  however,  were  in  a  great 
.•measure  obviated  by  the  introduction  of  steam-engines, 
and  the  number  of  cotton-mills  was  greatly  increased; 
altogether  120  have  been  erected  in  Scotland!  of  which 
112  are  at  present  employed,  besides  several .  small 
'works  in  different  parts  of  the  country,  comparatively 
speaking  of  little  importance. 

The  introduction  and  general  use  of  the  fly-shuttle, 
.have  greatly  tended  to  promote  the  cotton  manufac- 
ture, by  facilitating  the  operation  of  weaving ;  and 
power  looms  are  now  .used,  having  been  introduced  at 
Stockport  in  England  at  nearly  the  same  time.  These 
machines  were  at  first  very  imperfect ;  and  although 
only  coarse  goods  can  as  yet  be  woven  on  them,  there 
is  still  every,  reason  to  expect,  that  in  time,  they  may 
be  made  to  answer  for  weaving  fine  fabrics. 
-  There  are  284-  power  looms  at  Catrine  in  Ayrshire, 
on  many  of  which  excellent  tweeled  cottons  for  shirt- 
ings, &c.  are  woven  ;  bat  power  looms  in  general  are 
employed  to  weave  plain  cloths  for  printing.  Several 
large  manufactories  are  fitting  up  at  present  for  the 
reception  of  .about  500  of  these  machines  in  Lanark- 
shire, &c.  and  1 500  are  working  in  Scotland,  chiefly 
in  Dumbartonshire,  Stirlingshire,  Ayrshire,  Renfrew- 
shire, and  Lanarkshire.  There  are  also  sixteen  of  these 
looms  of  the  most  elegant  mechanism  working  at  Grand- 
holme  mill,  near  Aberdeen.  These  looms  have  been 
successfully  employed  in  weaving  both  woollen  and 
linen  cloth  as  well  as  cotton;  but  the  last  material  af- 
fords facilities  for  working  superior  to  the  others. 
These  machines  are  driven  by  a  water-wheel  or  a 
steam-engine,  and  from  10  to  20,  according  to  circum- 
stances, may  be  wrought  by  one  horse*  power.  The 
frame  and  other  parts  are  constructed  of  cast  iron, 
which  is  better,  and  ultimately  cheaper  than  wood. 
The  advantage  they  possess  over  the  common  loom, 
nay  be  estimated  at  about  20  per  cent,  on  the  amount 
of  weaving*  and  from  6  to  10  per  cent  on  the  value  of 
the  goods ;  but  they  are  as  yet  only  adapted  to  the 
weaving  of  coarse  fabrics. 


Preparatory  to  weaving  cotton  or  linen  yam,  it  ii  tevs 
requisite  to  dress  the  warp  of  the  web  with  starch  or  w-* 
some  other  glutinous  substances  to  smooth  its  surface, (v- 
that  it  may  pass  easily  through  the  needles  and  reed.^"*" 
Hence  dressing  machines  were  constructed,  consisting 
of  two  cylinders,  in  length  equal  to  the  breadth  of  the 
web ;  the  surface  of  each .  being  set  with  bristles  form- 
ing a  brush.  These  cylindrical  brushes  dress  the  warp 
in  revolving  as  it  passes  0)0 wly  along  their  surface. 
The  warp  is  afterwards  dried  by  one  or  more  revolving 
fanners,  driven  by  the  same  power  that  moves  tbe  cy- 
linders and  the  other  parts  of  the  apparatus.  Dress- 
ing machines,  however,  have  made  but  little  progress, 
there  being  not  more  than  60.  or  70  employed  in  Scot- 
land. 

Winding  machines  were  recently  introduced.  Each 
contains  from  20  to  144  spindles,  on  every  one  of 
which  there  is  a  bobbin  that  winds  the  yarn  from  tbs 
cope. 

The  flower  and  tambour  work  of  Flanders  was  suc- 
cessfully imitated  in  Scotland ;  and  a  great  manufac- 
ture was  quickly  established,  which. nourished  beyond 
expectation.     Although  still  carried  on  to  considerable 
extent,  it  has  in  a  great  measure  given  place  to  hand- 
sewing,  which  is  applied  in  every  way'  that  fanciful 
ingenuity  can  devise.    Satin,  chain, '  seed,  bead,  open, 
and  a  variety  of  other  stitches  are  performed  with  co 
loured  and  white  cotton,  linen,  and  silk  ;  and  also  with 
coloured  worsted*  gold  and  silver  thread,   spangles, 
&c.  Sec.    About  twelve  years  ago,  a  successful  attempt 
was  made  at  Glasgow  to  tambour  muslin  by  machin- 
ery, for  which  the  inventor  obtained  a  patent.    A  ma- 
nufactory was  then  established,  and  at  present  there 
are  16  frames  in  full  employment.     Twelve  of  then 
having  each  54  needles,  one  inch  asunder,  tambour 
6-4ths  muslins,  the  other  four,  with  10O  needles  each, 
3-4ths  of  an  inch  asunder,   are  intended  for  ci'hcr 
8-4ths  muslins,  or  two  webs  of  4  4ths  each.    The 
whole  are  wrought  by  power  from  a  steam-engine; 
and  a  female  attends  each,   who  performs  as  much 
work  as  eighteen  girls  could  accomplish  by  hand- 
sewing,* 

Some  kinds  of  cotton  cloth,  before  bleaching,  art 
subjected  to  the  process  of  singeing.  The  machine  em- 
ployed for  this  purpose  consists  of.  two  cylinders,  with 
a  handle  on  the  end  of  each,  and  they  are  placed  eigfet 
or  ten  feet  asunder ;  the  one  receives  the  cloth,  while 
the  other  delivers  it,  and  vice  verm.  A  furnace,  sur- 
mounted by  a  cast-iron  plate,  about  eight  or  ten  inches 
broad,  and  six  or  eight  feet  Jong,  is  placed  between 
the  cylinders.  When  the  fire  in  the  furnace  brings 
the  metal  to  a  red  heat,  the  cloth  is  wound  from. one 
cylinder  to  another,  and  both  sides  of  it  are  alternate!/ 
passed  on  the  surface  of  the  heated  plate-  The  art  of 
muslin  singeing  is  carried  on  as  a  separate  business, 
and  the  usual  price  is  about  a  penny  for  each  piece. 

The  glazing  machine  was  introduced  at  Glasgow  some 
years  ago  under  a  patent.  It  consists  of  two  rollers,  be- 
tween which  the  cloth  is  passed  ;  and  as  the  one  re- 
volves quicker  than  the  other,  a  fine  polish  is  produced 
on  the  surface  of  the  web.  This  machine  is  capable  of 
glazing  about  100  pieces  of  26  yards  each  per  day : 
and  the  work  gives  satisfaction  to  the  exporting  mer- 
chant, both  from  its  quality  and  the  ease  with  which, 
in  cases  of  emergency",  he  can  complete  hrs  shipments 

The  most  approved  gloss  for  cambrics  and  sheetings 


A  foil  account  of  the  tambouring  machinery  will  be  found  under  our  articl&CHADrwosx* 
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is  given  bf  beetling,  which  w.ae  formerly  performed 
by  muscular  power.  The  process;  however,  is  now 
much  better  accomplished  by  a  machine,  which  con> 
sists  of  a  horizontal  cylinder,  and  twelve  or  more 
beetles.  > 

Presses  with  an  iron  screw  wrought  by  levers  are 
generally  used.  Several  ofBraham'a  hydraulic  presses 
were  lately  introduced  for  this  purpose,  and  have  given 
much  satisfaction ;  but  the  number  in  Scotland  does 
not  exceed  twenty, 

With  machinery  so  highly  improved,  the  cotton  ma- 
nufacture has  been,  carried  to  the  highest  pitch  of  im- 
provement, and  every  variety  of  goods  is  made  in 
Scotland,  from  the  coarsest  to  the  finest  fabrics ;  and 
while  the  annual  value  of  the 'cotton  manufacture  ex- 
ceeds six  millions  sterling,  it  gives  .employment  to 
150,000  men,  women,  and  children. 

The  value  of  the  woollen,  linen,  (hemp  included,} 
and  cotton  trades  above  explained,  may  be  estimated 
at  upwards  of  eight  millions  sterling  per  annum.    The 
hat  and  paper  manufactures,  together  with  that  of  iron 
and  the  other  metals,  may  amount  to  two  millions. 
Ship-building,  and  those  branches  in  which  timber  is 
chiefly  employed,  exclusive  of  the  fitting  up  of  houses, 
is* not  iess  than  one  million.     The  leather,  brewery, 
distillery,  *gks?,  pottery,  soap,  salt,  and  tobacco  trade, 
may  amount  to  two  millions  and  a  half;  and,  includ- ' 
ing  the  minor  branches,  it  is  highly  probable  that  the 
whole  manufactures  in  Scotland  wiH  annually  exceed' 
in  value  fourteen  millions  sterling,  including  the  price' 
of  the  raw  materials.    See  our  articles  Cotton,  Cot- 
ton Spinning,  Glasgow,  and  Lanabkshiae. 

Commerce. 

'  Commercial  industry  is  divided  into  three  branches : 
1.  The  internal  or  heme  trade ;  2.  The  foreign  trade ; 
and,  S.  The  carrying  trade. 

-  1.  The  Home  Trade.— Besides  an  extensive  inland 
tirade,  the  coasting  trade  of  Scotland  is  also  an  import- 
ant branch  of  industry,  facilitating  the  conveyance  of 
-cbmtnodities,  and  employing  a  number  of  ships  and* 
mariners.-  The  average  number  of  vessels  entered  in-' 
wards  daring  ten  years  is  about  13>000  annually;  and 
supposing  one  entry  to  have  taken  place  every  six 
weeks,  or  eight  entries  in  the  year,  the  number  of  ves- 
sels employed  in  the  coasting  trade  of  Scotland  will 
be  about^l635,  carrying  upwards  of  81,000  tons,  and 
navigated  by  nearly  6000  men.  In  the  year  ending 
5th  Jan.  1623,  the  number  of  vessels  was  1623,  carry-' 
ing  9%  1 5ti  tons, and  navigated  by  6*403  seamen.  If  2000 
men  be  engaged  in  the  different  canals,  ferries,  and' 
rivers,  the  whole  number  of  men  employed  in  this 
particular  branch  of  maritime  occupation  will  be  about 
8500.  ' 

The  account  of  the  trade  of  Scotland  ia  now  given 
in  the  following  form. 


not  exceed  twenty  sloops,  exclusive  of  tne  galleys  and  .  SjUtUtig* 
barks  belonging  to  theTtfebrides'.   In  the  time  of  Crom-  >— ^VT"< 
well,  the  shipping  of  Scotland  consisted  of  only  pi  p6"1"06"* 
vessels,  carrying  2724  tons,  and  18  barks.     Soon  af~  J^(l^U* 
ter,  however, 'her  foreign' trade  with  the  northern  and 
eastern  states,  of  Europe  began  to  increase,  and  the. 
Dutch  cultivated  a  friendly  connexion  with  the  Scotch, 
chiefly  for  the  conveniency  of  prosecuting  the  her- 
ring fishery  on  the  coast  of  Scotland,  in  which  they 
were  deeply  and  profitably  -engaged. 

About  the  middle  of  the  last  century,  an  extensive 
commercial  intercourse  was  carried  on  from  the  porta 
on  the  eastern  coast  of  Scotland  to  Holland,  Norway, 
Sweden.,  and  the  different  states  on  the  shores  of  the 
Baltic.     This  trade  has  greatly  increased  of  late  years. 
The  imports  consist  6f  flax,  hemp,  yarn,  linen,  iron, 
corn,  wood,  tallow,  and  other  commodities  produced? 
in  these  countries;  and  in  return,  colonial  produce, 
cotton  goods,-  and  other  manufactured  articles  are  ex- 
ported.    The  trade  between  Scotland  and  Russia,  in- 
cluding that  of  Archangel,  forms  the' most  considerable 
branch  of  the  commerce  of  the  eastern  coast ;  and  the 
chief  shipping  ports  are  Leith,    Dundee,   Arbroath, 
Montrose,  Aberdeen,  Peterhead,  Banff,  and  Inverness. 
The  trade  with  Spain,  Portugal,  and  the  Mediterra- 
nean, as  well  as  that  of  the  West  Indies,  is  confined, 
principally  to  Leith;  and  the  connexion  with  Canada 
extends  to  all  the  most  considerable  towns  on  the  east  r 
coast  of  Scotland.  "* 

'  The  commerce  of  the  west  coast  centres  almost  en- 
tirely in  the  Clyde,  which  is  the  grand  emporiuiri  of 
the  American  and  West  Indian  trade.    From  the  mioV 
die  of  the  last  century,  to  the  year  1772,  the  merchants 
of  Glasgow  imported  immense  quantities  of  tobacco 
from  Virginia  and  the  contiguous  provinces,  which ' 
was  afterwards  exported,  both  in  its  natural  and  in  its' 
manufactured  state,  to  every  part  oP  Europe,  particu-i 
larly  to  Holland,  where  it  was  carried  to  the  inland  e 
markets  of  the  continent.    The  Americans,  in  return,  * 
were  furnished  with  all  those  useful  and  substantial) 
articles  which  suit  an  infant  state.     Since  the  com-' 
men  cement  of  the  cotton  manufacture,  the  commerce 
of  the  Clyde  has  rapidly  increased  ;  and  a  correct  idea 
of  its  extent  may  be  formed,  when  it  is  stated,  that  in' 
the  year  1810,  there  arrived  at  Greenock,  Port-Glas- 
gow, and  the  city  of  Glasgow,  SS08  vessels,  carrying' 
226,837  tons,  of  which  671  vessels,  107,845  tons  were' 
from  Ireland  and  foreign  ports! 
1  The  following  Table  shows  the  state  of  the  foreign 
trade  ofScotland.  - 


Yaar  ending 
5th  Jan. 


i  . 


1816 
1821 
1823 


Ship*. 


( 


Tons. 


2115 
2940 

2789 


245,286 
268,748 
228,098 


Men. 


17,554 
18,885 
16,996 


ending 


Inwarta. 


5th  Jan. 


1824 
1825 


IS 


22,650 
26,595 


T. 


1,225,685 
1,436,066)100 


Ships. 


88,227 
,861 


Outwards." 


Ship*. 


Tooa. 


21,841  1,117,757 
25,153  1,376,221 


Men. 


81,291 
100,097 


2.  Foreign  frarfe.— Scotland  formerly  enjoyed  but  a 
small  share  of  foreign  trade.  The  exports  were  chiefly 
wool,  skins,  hides,  And  other  raw  -  materials,  •  which 
itere  exchanged  for  corn,  wine,  and  spiceries.  *  Both 
the  extent  of -exports  and  imports  must  hare  been 
▼cry  limited  in  those  times/ at  least  in  Scotch  vessels ; 
for  the  whole  shipping,  in  the  thirteenth  century,  did 

▼Oli.  xrii.  PAAT  II. 


3.  Carrying  TYmfe.— The  Scotch  ship-owners  enjoy  Carrying 
a  share  of  the  carrying  trade,  but  it  is  inconsiderable,  trade, 
and  their  ships  are  more  frequently  employed. by  Eng- 
lish merchants  in  carrying  cargoes  to  and  from  Ame- 
rica, the  West  Indies,  the  Mediterranean,  and  other 
parts.  Many  vessels  are  also  hired  by  Government  as 
transports ;  and  in  both  cases  make  repeated  voyages 
Without  returning  to  Scotland.  This  business  is  Con« 
ducted  on  the  capital  of  the  ship-owners,  who  in  ge~* 
neral  receive  ample  returns  ;  but  it  would  be  difficult 
to  ascertain  either  the  amount  of  the  capital  invested; 
or  the  extent  of  shipping  employed  in,  this  lucrative 
trade. 

4n 
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^  r  UJ  built  and  registered  in  Scotland  during  the  eleven  last 

and^manut  7em>  eac^  year  ending  on  the  5th  January. 

faetures. 


Banks. 


General 
view  of  the 
commercial 
■tate  of 
Scotland. 


1815 
1816 
1817 
1818 
1819 

1820 
1821 
1822 
1823 
1824 
1825 


Vewel*. 

136 
165 
172 
156 
131 
154 
121 
122 
87 
117 
189 


Tonnage. 

14,563 
16,$27 
15.608 
14,824 
13,923 
16,228 
14,004 
9,457 

6,162 
12,967 
12,840 


toL.S^Tl^SSjtt^Kn^^andfbrthelattertoLi,?^^  _ 
sterling;  of  which  1*4,126,682  sterling  wss  British  ~ 
.produce  and  manufactures.  The  gross  revenue  « '[$' 
Scotland  for  the  year  IBIS,  amounted  to  L.4>S4S,299t  II! 
12s.  lid.  of  which  L  639,1*2.  5s.  2d.  was  chared  for 
management,  drawbacks,  allowances,  &c  so  that  the 
set  revenue  was  L.4,£04,l67,  7*-  9d.  sterling. 

For  the  year  ending  £th  Jan.  1825,  the  official  value  F&* 
of  the  exports  from  Scotland  waa  £5,899,431,  and  that 
of  the  imports  £4,849  990,  the  excess  of  exports  bei^ 
£1,549,441.  The  gross  receipt  of  customs  for  the  tame 
year  was  £953,969,  the  drawbacks,  ckc.  388,063,  and 
the  real  receipt  £625,896. 


In  the  following  Table  will  be  teen  the  number  of 
registered  vessels  belonging  to  Scotland. 


1820 
1821 
1622 
1823 


VmkIs. 
9133 
3160 
3071 
2863 


Tons. 
268,770 
289,535 
276,931 
259,444 


Men. 
20,470 
20,855 
29,830 
19,U1 


As  connected  with  commerce,  the  banking  business  is 
a  subject  naturally  entitled  to  consideration.  Besides  a 
number  of  private  banks,  there  are  three  chartered  ones, 
1.  The  Bank  of  Scotland,  which  was  established  by  char*, 
ter  from  William  and  Mary  in  1695.  Its  original  capital 
was  L J ,200,000  Scotch  money,  or  L.  100,000  sterling; 
but  it  has-been,  since  augmented,  to  L.  1,500,000  ster- 
ling. There  are  sixteen  branches  belonging  to  this 
bank,  in  the  different  towns  in  Scotland,  under  the  ma- 
nagement of  agents.  2.  In  the  year  1727,  the  Royal 
Ijank  of  Scotland  was  erected  by  charter.  Its  affairs  are 
conducted  by  a  governor,  and  deputy,  with  eighteen 
ordinary  and  extraordinary  directors,  and  has  one. 
branch  at  Glasgow.  And,  3.  The  remaining  chartered 
hank,  known  under  the  name  of  the  British  Linen  Com- 
pany, was  established  in  17*6;  but  it  has  diverted  its 
capital  from  its  original  destination,  (the  linen  trade) 
to  the  purposes  of  banking.  It  has  at  present  twenty- 
seven  branches  in  different  towns  of  Scotland.  These 
three  chartered  banks  conduct  business  on  similar 
priaciples.  In  almost  every  town  in  Scotland  a  bank 
has  been  established,  and  in  some  two  or  three ;  but 
these  banks  are  private  copartnerships,  for  the  purpose 
Qf  discounting  bills  of  exchange,  and  selling  draft*  on 
London,  Edinburgh,  &c.  They  also,  like  the  chartered 
b#nks,  give  cash-accounts,  or  loans  to  individuals  on 
bonds  of  security;  and  traffic  in  money  matters  to  a  very 
great  extent. 

There  are  thirty  banks  in  Scotland,  which  issue  notes 
of  various  amount,  payable  to  the  bearer  on  demand. 
Several  of  these  banks  have  branches  and  agents  in 
many  of  the  principal  towns  in  Scotland ;  and  the  total 
number  of  places  where  notes  are  issued,  amounts  to 
nearly  three  hundred. 

General  View  of  the  Commercial  State  of  Scotland. 

Some  idea  may  be  formed  of  the  value  and  extent  of 
the  commerce  of  Scotland  by  the  following  statement. 

In  the  year  1812,  there  belonged  to  Scotland  2708 
ships,  carrying  231,273  tons,  navigated  by  16,300  sea- 
men. In  the  same  year,  the  number  of  vessels  that 
cleared  outwards,  and  entered  inwards,  including  their 
repeated  voyages,  was  3151,  carrying  273,968  tQns 
outwards,  and  3113,  carrying  »6V,559  tuns  inwards.     . 

The  total  value  of  imports  to,  and  exports  from,] 
Scotland,  for  the  year  1810,  amounted  for  the  former 


Different  Fisheries .— /The  fisheries  of  Scotland 
be  classed  under  the  following  heads,  via. 

1.  Salmon  fishery. 

2.  White  fishery* 

3.  Herring  fishery. 

4.  Whale  fishery,  and 

ft,  The  catching  of  sbelUfish, 

1.  Salmon  Fishery.— The  rivers  of  Scotland  are  fro 
quented  by  immense  numbers  of  salmon,  which  are 
caught  by  nets,  yairs,  eruives,  and  other  contrivances. 
The  largest  rivers  are  the  most  productive;  sod  at 
their  efflux,  and  on  their  banks,  the  fishings  are  the 
source  oi  great  revenue  to  the  proprietors,  espeaallr 
since  the  method  of  preserving  salmon  by  aaeans  of  jee 
has  been  adopted. 

In  consequence  of  this  discovery,  the  price  of  salmon 
in  Scotland  has  been  raised  at  the  places  where  they 
are  caught  at  least  ten  fold ;  and  of  course  the  rent  of 
the  fisheries  has  advanced  ki  the  same  proportion. 

Salmon  are  royal  fish,  and  the  right r to  catch  them 
is  conveyed  by  grant  irom  thexrown,  on  which  infeft- 
ment  proceeds  in  the  same  manner  as.  required  in  the 
investiture  of  land.  Various  statutes  thave  been  enact- 
ed for  the  protection  of  salmon  in  doee,  or  forbidden 
time,  or  during  their  spawning  season,  and  while  the 
fry  pass  down  the  rivers  to  the  ocean.  The  rights  m 
the  respective  proprietors  of  fishings  are  also  protected 
and  regulated  by  statutes,  which  are  frequently  ex* 
plained  by  decisions  of  the  Supreme  Court. 

Salmon,  from  their  scarcity,  are  a -delicacy,  which  is 
only  within  the  reach  of  the;  more  opulent  part  of  the 
Community.  Compared-  with  white  fian>  their  price  in 
the  markets  of  Scotland  may  be  ten. times  higher.  Toe 
value  of  the  whole  talmon  caught  in  the  rivers  of  Scot- 
land is  estimated  at  £160,000  per  annum. 

In  all  the  rivera  of  Scotland  there  ere  considerable 
quantities  of- small  fish,  such  as  trout,  eels,  &c  In 
some  rivers,  and  in  many  of  the  lakes,  there  are  pike 
and  perch ;  and  in  a  few  lakes  the  ehar  is  found.  6o( 
they  are  seldom  caught  in  such  abundance  as  to  form 
an  article  of  commerce;  with  the  exception  of  the  trout 
of  Lochleven,  which  are  annually -let  at  £  160  of  rent 

2.  While  Fishery.^This  is  a  mq*t  valuable  branch 
of  the  Sootch  fisheries,,  both  (**m  it*  extent  and  its  va- 
riety. It  comprehends  every  species  of  white  fish. 
with  which  the  coast*  of  Soot  land  so^eptifuUy  abound, 
including. haddocks,  codj  liftg,  .&e»  with  .ail  kind*  ef 
flat  fish.  Tho;e  >vl>o  pursue  this  branch  are  denom- 
inated white  fishers.,. and  .they,  iubeliit  tfce  sea-port?,  or 
reside  iq.num«*qu*  villages, ,  along  ,the  whole  coast  vf 
the  kingdom.  .  Xheir  xqotle.  of  .frbujg ;  ia  .bylines  sad 
qeta,  hHt.pri$cu>aJLty^ 
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their  business  throughout  the  year.  The  fish  they' 
catch  are  daily  soldi  to  the  inhabitants  of  the  towns  and 
.  of  th*  country;  either-  as  caught  or  cured.  There  are 
various  methods  of  curing  them,  (particularly  the  had* 
docks,)  peculiar  to  almost  every  district ;  and  of  late 
years,  great  quantities  of  cod  have  been  salted  for  the 
London  market. 

3.  Herring  Fishery. — The  eastern  and  western  coasts 
of  Scotland  are  frequented  periodically  by  prodigious 
shoals  of  herring*,  which  penetrate  into  the  bays,  lochs, 
and  arms  of  the  sea.  They  are  taken  by  nets,  salted, 
and  packed  in  barrels.  When  prepared  in  this  man- 
ner, they  are  termed  white  herrings ;  but  when  smoak- 
cd  and  cured  by  a  particular  process,  they  are  distin- 
guished by  the  name  of  red  herrings. 

To  promote  this  important  branch  of  industry,  espe- 
cially in  the  deep  sea,  a  Board  of  Commissioners  was 
established  by  act  48  Geo.  III.  to  superintend  and  en- 
courage the  fishery.  A  tonnage  bounty  of  £  3  per  ton 
is  allowed  to  all  vessels  of  sixty  tons  and  upwards,  fit- 
ted out  for  the  deep-sea  fishery,  besides  2s.  on  every 
btrrel  of  herrings  properly  cured  and  repacked  ;  and 
by  the  act  52d  Geo.  III.  c.  153,  the  bounty  of  £3  per 
ton  is  extended  to  vessels  of  45  tons  burden. 

Notwithstanding  the  encouragement  thus  afforded 
to  the  deep-sea  fishery,  it  is  not  likely  to  succeed  on  the 
system  adopted.  In  1 809  only  three  vessels  were  fit- 
ted out ;  in  1810  and  1811  seven  vessels;  and  fn  1812 
ten ;  which  caught  in  these  several  years  700£,  9791* 
1588,  and  2839£  barrels  of  herrings.  The  bounties 
paid  amounted  to  £5866  for  tonnage,  which  is  19**  4cL 
per  barrel. 


.    The  coast fisheiyyhow^wr^resentrdifferent  results.  •StafiMlst. 
In  the  above  four  years  5C5,  538,  £9*,  and  928  vessel*  W^W 
were  fitted  out,  which  caught  and  cared  89,476,  90,849,  Gotmferce1 
1 09*981  h  and  150,646£  barrels ;  of  which  the  bounty  **d  mum* 
of  2s.  was  paid  on  218,821   barrel*  of  herrings.     it  ***•«•* 
must  be  observed,  that  the  returns-  made  to  the  Board 
do  not  inelude  the  whole  quantity  of  herring*  caught 
and  cured.  It  comprehends  only  the  proceeds  of  those 
fisheries,  which  have  complied  with  the  regulations  of 
the  statute,  and  are  under  the  cognizance  of  the  officers 
of  the  Board.     The  account  received  from  the  excise, 
of  the  quantity  of  herrings  caught  and  cured  for  the 
year  ending  in  May  1812,  amounted  to  190,006  bar- 
rels, for  which  salt*  duty  free,  was  used.  From  various 
local  and  other  circumstances,  it  often  happens  that 
duty-free  salt  cannot  always  be  obtained  ;  and  it  is  not 
estimating  the  quantity  too  high,  to  calculate  10,000    - 
barrels  annually  caught,  and  not  returned  to  the  offi- 
cers of  excise.     The  total  quantity  of  herrings  taken 
and  cured  for  the  year  1812,  may  be  reckoned  at  not 
less  than  200,000  barrels,  besides  50,000  barrels  con* 
sumed  in  a  fresh  state ;  which  being  in  all  250  000    ' 
barrels,  presents  a  flattering  view  of  the  value  of  the 
herring  fishery. 

It  was  formerly  imagined,  that  the  only  herring  fish- 
ery on  the  coast  of  Scotland  worthy  of  attention  was 
in  the  western  lochs ;  but  on  the  eastern  coast  of  €aifh« 
ness  the  herring  fishery  has  proved  highly  successful ; 
above  120,000  barrels  have  been  caught  in  one  year, 
(an.  1818,)  and  since  that  time  it  has  undergone  a  pro* 
gressive  increase,  as  will  appear  by  the  .  following 
stract: 


»«  ■  -     -  —  •-  » 

Total  quantity  of  Herring*  cured. 

Total 
Quantity  of 

Herrings 
Brandcdm 

Bounty. 

Total  quantity  of  Herring!  exported. 

Gutted. 

Ungutted. 

Total. 

Gutted.*        I      Ungutted.                Total. 

Barrels.' 

Barrels. 

Barrels. 

Barrel*.                 Barrels. 

Barrels. 

5th  April,  1810 
5th.  April,  1811 
5th  April,  1812 
5th  Apr|l,  1813 
5th  April,  1814 
5tfa  Aprfl,  1815 
5th  April,  1816 
5th  April;  181  * 
5th  April,  1818 
5th  April,  1810 
5th  April,  1820 
5th  April,  1821 
5th  April,  1822 
5th  April,  1823 
5th  April,  1824 
5th  April,  1825 

42.548 
65,430 
72,5154 
89,900$ 
52,9314 
100,3784 
195,981 
155,776 
204,2701 
303,777* 
847,190* 
413,308 
291,626} 
225,037 
835,450 
303,397 

47,0371 

26,397} 

39,C04 

63,587* 

57,611 

54,767 

26,670, 

36,567} 

23,4204 

37,116} 

35,301 

28,8674 

24,8974 
23,832 
56,740] 
44,268^ 

0OJ85* 
9l,827± 
111,519} 
153,488$ 
1 10,54?} 
160^1394 
162,6514 
192,341}    • 
227,991 
340,891 
382,491}     - 
442,1954 
316,5244 
248,869 
392,1905 

347,665} 

34,701 
55,6624 
58,430    • 
70,0274 
38,1844 
83,376 
116,436 
140.0184 
183,0694- 
270,022 
309,7004 
363,872 
263,2054 
203,110 
299,631 
270,8444 

11,063} 
18,880  - 
27,564. 

.    40,1004  . 

34,929 

6&,938 

81,544,  * 

115,480} 

148,1474 

212,3014 

244,096 
289,445} 
212,8904 
169,4594 
.  238,505} 
201,8824 

24,7844 
19,253- 
.35,256 
69,625 
83,4744 
72,3674 
26,145$ 
23,148 
14,192 
■    14,8604 
.  9,420 
5,360 
2,0654 
7854 
1,125 
134 

35,848 
38,133 
62)820 
109,7254 
118*4084 
141,3054 
107,688 
138,6284 
162,339} 
297,162 
253,516 
294,8054 
214,956 
170,445 
239,6304 
202,0164 

Along  the  eastern  coast  alone  the  shore  herring 
fishery  produces  about  800,000  barrel*  of  salted  her- 
ring annually,  besides  those  used  when  fresh/  The 
fallowing  was  the  state  of  it  in  18*3. 

No.  of  boats  employed           .            .           .  2,272 

Fishermen,        .          .            •            •  10,435 

Coopers        ......  1,585 

Packers  and  labourers '           .            .  10,041 

Seamen  in  coasting  and  export  shrpt  estimated-at  13,600 

Totd  ptnoi*  employ**  in  1823  35,561 

The  value  of  the  herring  fishery  of  Scotland  may 
atmount  to  iialf  a  inHlion-arrrnnlly  *;  but  when  we  conv 
sider  that  it  hiay  be  carried  to  an  extent  almost  un- 
bounded, and  that  it  is  the  best  nursery  for  hardy  sea- 
men, the  fishery  may  be  deemed- a  source  of  national 


wealth,  of  the  highest  importance  to  this  maritime  and 
commercial  country. 

A  full  account  of  the  history  of  the  herring  fishery 
will  be  fomd'undev*  our  «rtid*  Fisbbiihbs^  Vol.  *  IX. 
p.  358—362. 

4.  Whale  FtfAeTy.—This  branch 'of  industry  is  car-  Whale 
ried  on  in  the  seas  of  Greenland  and  Davis'  Straits.*  flshety. 
From  the  state  of  Europe,  it  has 'lately  been  confined 
almost -exclusively' to  the  British  islands  *  and  Scotland 
enjoys  a  considerable  share.  TheV  produce  of  this  fista 
ery  is,  1st,  Oil,  which  is  of  infinite  importance,  whe- 
ther fot  the  purpose  of  affording  light,  or  being  used 
aran  ingredient- in  the  manafactui e  of  sotpr  and  2d; 
Whalebone,  which  is  manufactured  into  various  useful 
articles.  As  the  sm'ps.esnployeoV  in  this  fishery  are 
larger  «nd>thefo~  coy pi»eni  gspeinrive,  it  can  only  be 
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Statietie*.  carried  on  by  those  who  have  a  great  command  of  ca- 

'•Vy  — '  pital.    Government,  however,  has  afforded  consider. 

Commerce   able  encouragement  to  the  adventurers,  by  allowing 

jnd  manu-  Jarge  bounties ;  but  the  national  advantages  derived 

acfures.      fi.oni  j^  tga  nursery  for  seamen,  and  as  a  substantial 

source  of  wealth  to  the  country,  greatly  overbalance 

any  public  sacrifice  that  has  been  hitherto  made  for  its 

protection  and  encouragement. 

The  profitable  nature  of  this  fishery  may  be  illustra- 
.ted  by  a  single  instance.  During  the  last  seven  years, 
the  four  whale  ships  belonging  to  Aberdeen  have 
caught  248  whales,  which  produced  SS96  tuns  of  oil, 
.and  150  tons  of  whalebone.  These  may  be  estimated 
at  £140,000  Sterling  in  value,  or  £20,000  a-year. 
The  whale,  fishery  of  Peterhead,  in  ISIS,  produced 
£40,000. 
Shell-frfa.  .  5,  Shell*Juh.~-The  lobster  fishery  is  carried  on  to 
some  extent,  principally  during  the  spring  months. 
Immense  numbers  of  this  species  of  fish  are  to  be  found 
along  the  rocky  coasts  of  Scotland,  the  Hebrides,  Ork- 
ney, and  Shetland.  One  fishing  in  Shetland,  it  iesaid, 
produces  about  £  15,000  worth  of  this  fish  annually, 
which  are  sent  to  the  London  market,  where  thty  fetch 
a  high  price. 

.  Under  the  same  head  may  be  included  crabs,  oys- 
ters, cockles,  and  other  kinds  of  shell-fish.  They  form 
an  object  of  some  importance  to  the  inhabitants  of  Scot- 
land ;  and  are  not  only  accounted  delicacies  by  the 
rich,  but  in  particular  situations  they  are  found  in  such 
abundance,  as  to  constitute  a  part  of  the  subsistence  of 
the  inhabitants.  See  our  article  Fisheries  Vol.  IX. 
p.  862,  363. 

In  their  present  state,  the  fisheries  of  Scotland,  taken 
in  aggregate,  are  of  considerable  moment.  The  follow- 
ing 'fable  will  furnish  some  idea  of  their  amount  t  - 

1.  The.  salmon  fishery,  and  other  fish  in  lakes 

and  rivers         ....  £150,000 

2.  The  white  fishery,  including  cod,  ling, 

haddock,  &c  and  various Ttinds  of  fiat 

fish,        .        .        .        .        .        .      400,000 

$.  The  herring  fishery        .        .  500,000 

4.  The  whale  and  seal  fishery       .        •       200,000 

5.  Shell-fish         *        .        .        %        .  50,000 


Deduct  from  this,  the  value  of  the  whale 
and  seal  fishery 


j*l,ft)0,000 
900,000 


Judicial 

Establish. 

menu. 


And  there  remains  the  value  offish  for  food  £1,100,000 
The  Scottish  fisheries,  including  the  whale  fishery, 
are  calculated  to  furnish  the  means  of  subsistence  to 
128,56'i  souls,  including  ship  and  boat  carpenters,  &c. 


CHAP.  V. 

ON  THE  JUDICIAL  ESTABLISHMENTS  OF  SCOTLAND.    ' 

In  the  article  Law  we  gave  a  very  brief  account  of 
some  of  the  courts  of  law  in  Scotland.  Since  that 
article  was  written,  the  course  of  experimental  refor- 
mation, which  commenced  about  twenty  years  ago, 
has  proceeded,  and  a  statute  of  last  session  of  parlia- 
ment,* has  introduced  changes  of  so  essential  a  cha- 
racter,'that  we  find  it  necessary  to  resume  the  subject, 
and  record  a  fuller  and  more  systematical  description 


of  our  judicial  institutions,  down  to  the  latest  improve,  ta 
ments.  ^ 

The  judicial  establishments  or  jurisdictions  of  Scot- 
land, are  Civil,  Criminal,  and  Ecclesiastical,  the 
last  of  which  will  form  the  subject  of  a  separate  chapter. 

Sect.  I.  Civil  Jurisdiction*. 

The  civil  jurisdictions  are  Supreme  and  hftmr.  0^^ 
'  The  Supreme  Courts  are,  the  Court  of Session,  the  Jars  fa* 

Court,  and  the  Court  of  Exchequer.  The  Inferior  Courti 

now  existing  are,  the  Admiralty,  Commissary,  Sheriff, 
'Burgh  Royal,  Burgh  of  Regality  and  Barony,  Barn, 

Lyon,  Jus!  ice  of  Peace,  and  Commissioners  •/ Supply 
"  Courlsi,     The  Admiralty  and  Cotnmissary  Courts  ire 

also  supreme  in  a  certain  sense,  but  are  generally  dan- 
'  ed  with  the  inferior  courts,  because  their  sentences  ire 

subject  to  the  review  of  the  Court  of  Session.   The      ' 
'presbyteries  have  also  civil  jurisdiction  in  regard  ft 

schoolmasters,  and  as  to  manses  arid  glebes. 

The  Court  of  Session  is  the  highest  civil  judicatory.  Cwtf 

It  was  established  in  the  place  of  two  other  courts,  5— 

the  Daily  Council  and  the  Session,  by  the  statute  1537, 

c.  36".  t  under  the  name  of  the  Council  and  Sewtm. 
James  V.  dignified  it  with  the  name  of  the  College <f 
Justice,  and  the  Judges  with  that  of  Senators  oj  the 

College  of  Justice.  The  Judges  are  now,  as  they  were 
at  first,  fifteen  in  number,  including;  their  president; 
and  are  all  named  by  the  king.  Seven  were  church* 
men  till  1640,  a  26;  and  although  that  act,  asausur* 
pation  act,  fell  under  the  general  repeal  at  the  Restora. 
tibn,  its  spirit  has  been  followed,  and  no  churchmen 
has  since  sat  upon  the  bench.  The  court  contmoed 
to  sit  in  one  chamber  till  1808,  when  it  was  divided 
into  two,  called  the  First  and  Second  Divisions,  the 
Lord  President  and  seven  Judges  constituting  the 
first,  and  the  Lord  Justice  Clerk,  (the  head  of  the 
Court  of  Justiciary)  with  six  Judges,  constituting  the 
second.  These  divisions  have  independent,  but  co» 
ordinate  jurisdiction,  and  are  often  called  to  consult 
together  as  the  entire  Court  of  Session. 

The  powers  of  the  Court  of  Session,  are  very  extau 
sive.  Its  original  jurisdiction*  extends  to  all  matters 
of  civil  right  not  under  the  value  of  £%5,  with  the 
exception  of  maritime  and  consistofial  cases,  brum, 
and  some  others,  to  be  noticed  in  the  sequel;  and  ita 
powers  of  review,  by  advocation,  suspension,  or  re- 
duction, have  no  limits,  but  embrace  the  decreet!  of 
all  inferior  judges  whatsoever,  including  the  Judge 
Admiral  and  Commissaries.  While  ks  jurisdiction  a 
cumulative  generally  with  that  of  all  other  civil  courts,  it 
is  privative  or  exclusive  in  all  competitions  of  heritable 
rights,  reductions  and  proving  the  tenor  of  deed*, 
mercantile  bankruptcy,  cessio  bonorum,  judicial  sale, 
restitution  of  minors,  complaints  of  irregularities  in 
the  election  of  burgh  magistrates  and  members  of  par* 
liament,  &c.  The  Court  of  Session  is  likewise  a  court 
of  equity,  proceeding  not  on  fixed  equity  law  as  p 
England,,  but  on  the  rules  of  conscience,  giving  aid 
in  the  actions  brought  before  them,  when  there  is  00 
remedy  in  law.'  It  has  a  jfet  greater  arbitrary  power, 
though  now  much  more  sparingly  used  than  andentfrf 
when  precedent  was  less  extended  and  legal  prindps 
less  settled ;  this  is  termed  ita  nobtle  njjktum,  and 
was  used  to  remedy  all  contingent  public  wrongs,  so 
far  as  even  to  interfere  in  market  prices.    The  power 


*  6  0eo,  I V.  e,  1*0. 

t  Soma  lavyen  tag  1532  is  the  proper  date*  but  it  is  1637  in  the  printd  acts. 
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to  paw  Acts:  of  Sederunt,  as  they  are  called,  was  like* 
"  wise  in  use  to  trench  materially  on  the  law  of  the  land  * 
but  has  long  been  limited  in  practice -to  regulations 
or  rules  for  judicial  forms.  This  is  recognised  by 
the  very  latest  statutes;  for  by 'the  stat.  6.- Geo.  IV. 
c  ISO.  the  Chief  Commissioner  of  the  Jury  Court  is 
joined  to  the  Lords  of  Session,  and  power  given  to 
them  jointly  to  make  orders  and  regulations  for  the 
.  Court  of  Session,  Court  of  Teinds,  Jury  Court,  and  all 
the  inferior  courts.  Such  by-laws,  being  sanctioned 
.  by  statute,  have  the  force  of  statute  so  far  as  they  go. 

There  are  three  stages  of  judicial  business  in  the 
Court  of  Session,  viz.  the  BUI  Chamber,  Outer- House, 
and  Inner-House,  which  last,  both  divisions  are  alike 
denominated.    Causes  originating  in  the  Court  of  Ses- 
sion as  ordinary  actions,  do  not  pass  through  the  Bill- 
.  Chamber.    This  last  is  the  first  stage  of  the  process  of 
review  of  the  judgments  of  inferior  courts;  and  in 
this  stage  it  is  determined  whether  these  should  be 
admitted  into  the  supreme  court,  or.  remitted,  as  pro- 
perly decided,  to  the  inferior  judicatory.     The  Bill- 
Chamber,  besides*  is  the  jurisdiction  for  all  summary 
and  urgent  process,  aa  interdicts  against  illegal  pro- 
ceedings, relief  from  illegal  execution,  imprisonment, 
&c.  ana,  baying  no  vacation,  is  always  accessible.     The 
judges,  with  the  exception  of  the  Lord  President 
and  Lord:  Justice  Clerk,  officiate  in  rotation  during 
-vacation ;  and  one  judge,  the  junior  of  all,  does  the  duty 
in  time  of  session.     Nearly  all  decisions  in  the  BilU 
.Chamber  are  subject  to  the  review  of  the  Inner-House. 

Formerly  the  Inner-House  judges. sat  by  rotation  in 
the  Outer-House  as.  Lords  Ordinary.  After  several 
experiments*  permanent  Lords  Ordinary  were  esta- 
blished; and  by  the  stat.  of  last  session,  6.  Geo.  IV. 
chap.  120.  these  are  put  upon  their  present  footing, 
vis*  the  seven  junior  Lords  .of  Session  sit  in<the  Outer- 
House  as  permanent  Lords  Ordinary ;  subject'  to  be 
occasionally  called  into  the  Inner-House  whenever 
the  whole  fifteen  judges  consult  on  any  cases  in 
which  one*  division  requires  the  opinion  of  the  other. 
The  seven  permanent  Lords  Ordinary  prepare  and 
judge  in  causes  in  the  Outer-House,  both  such  aa  origi- 
nate in  the  Court  of  Session,  and  such  as  have  fasted  the 
Bill-Chamber ;  and  the  Lord  Ordinary  on  the  bills  has 
the  special  duty  of  judging  in  rescissory  actions  or 
reductions,  and  some  other  cases  whieh.  are  remitted 
from  the  Inner-House  for  discussion  in  the  Outer. 

The  Inner-House  of  each  division  (by  the  game 
act)  consists  of  a  president  and  three  ordinary  .jud* 
ges.  The  Lord  President  presides  in  the  first  divi- 
sion and  the  Lord  Justice  Clerk  in  the  second.  The 
judgments  pronounced  in  the  Outer-House  are  sub* 
ject  to  the  review  of  the  Inner.  In  consequence 
of  a  more  mature  and  perfect  preparation  of  the  cause 
under  the.  prescriptions  of  the  new  act,  there  is  no 
longer  any  form  for  submitting  his  own  judgment  to 
the  review  of  the  Lord  Ordinary ;  but  the  losing  party 
presents  a  note  to  the  Inner-House  (instead  of  the  old 
form  of  reclaiming  petition,)  reciting  the  judgment 
of  which  alteration  is  craved,  and  prints  along  with  it,, 
the  proceedings  held  before  the  Lord  Ordinary,  called 
the  record,  including  cases  if  they  hive  been  ordered^ 
no  that  nothing  in  fact  or  law  is  laid. before,  the  court 
of  review  that  was  not  in  the  view  of  the  Lord  Ordi- 
nary. The  Inner-House,  in  bo£h  its  divisions,  is  en- 
tirely occupied  with  this  its  province  of  review,  with 
the  exception  of  cases  of  a  certain  kind  which  are  not 
competent  in  the  Outer-House,  and  come  at  once  in- 
to the  Inner,  such  as  petitions  and  summary  com* 


plaints  in  bankruptcies,  complaints  in  elections;  ap-   Statist!**. 
pointment  of  judicial  factors,  curatores  bonis,  &'c.  ^jTwT 

The  judgments  of  the  Inner-House  are  subject  to. Egubrish- 
the  review  of  the  House  of  Lords,  as  coming  by  the     mentfl  " 
Union  in  the  place  of  the  Scottish  parliament.    In  Appeal  to 
this  final  review  the  same  salutary  principle  is  rigidly  House  of 
observed,  namely,  that  the  court  of  the  last  resort  shall  Lo«*«- 
judge  on  the  same  pleadings  in  law  as  were  before  the 
court  below. 

The  principal  advantages  intended  by  the  new  re-  Advantages 
gulations,  not  only  in  the  Court  of  Session  but  in  the  of  the  new' 
inferior  judicatories,  to  all  of  which  they  apply,  arc  regulations. 
complete  production  in  the  outset  of  documents  founded 
on;  greater  accuracy,  precision  and  brevity  of  pleading; 
and  a  complete  separation  of  the  facts  of  the  case  from 
the  law  ;  and,  as  the  latter  only  is  to  be  made  the  sub- 
ject of  discussion  in  the  House  of  Lords,  much  dimi- 
nution of  that  excess  and  complication  of  appeals,  which 
had  become  so  great  a  grievance  to  the  judges  in  that 
high  tribunal.  The  parties  are  forced  to  bring  out  their 
whole  cause,  in  fact  and  •  law,  in  their  original  plead- 
ings, when  the  record  is  dosed,  and  no  farther  faeta 
or  pleas  allowed,  except  of  matters  newly  come  to 
knowledge,  when  the  payment  of  a  suitable  part  of 
the  previous  expences  must  be  made  before  these  are 
admitted.  This  will  render  legal  proceedings  not 
only  more  precise  and  brief,  but  more  respectable 
•than  when  parties  hi  a  law-suit  watched  each  other, 
and  let  their  strength  out  by  degrees;  when  cum 
ring  was  mistaken  lor  legal  skill,  and  slovenliness 
and  inaccuracy  rendered  disputes  inextricable,  and 
delay  intolerable. 

In  all  causes  not  expressly  allotted  to  the  Jury 
Court,  of  whieh  in  the  sequel,  where  the  facts  are 
either  not  admitted  or  not  ordered  to  be  ascertain* 
ed  by  evidence  taken  on  a  commission,  and  chiefly 
in  distant  places,*  the   Lord   Ordinary  may,  if  he 
sees  proper,  send  the  whole  facts*  or  such  part  of 
them  as  he  may  think  necessary  in  the  form  of  parti* 
cular  issues  to  be  tried  by  a  jury  in  the  Jury  Court; 
The  verdict  of  the  jury  finally  settles  the  facts,  so  that 
no  question  of  fact  tried  by  jury  can  now  be  the  subject 
of  discussion  by  way  of  review  either  in  the  Inner- 
House  or  House  of  Lords.    No  facts  can  in  any  case 
be  now  discussed  in  the  court  of  the  last  resort,  inas- 
much as  the  judgment  on  the  facts  by  the  Court  of 
Session,  when  the  matter  has  not  been  tried  by  juryj 
has  the  force  of  a  verdict.    When  the  verdict  of  the 
jury  is  returned,  or  the  faets  otherwise  disposed  of, 
the  Lord  Ordinary  decides  the  cause,  or  takes  it  to  re- 
port, as  it  is  called,  that  is,  to  be  decided  at  once  by 
the  Inner-House.     If  he  decides  it  himself,  the  party 
dissatisfied  carries  it  to  the  Inner-House  by  a  reclaim* 
ing  note,  and  prints  the  pleadings,  called  the  record^ 
whieh  has  been  made  up  before  the  Lord  Ordinary. 
On  this  record  the  court  decide,  after  hearing  counsel, 
either  without  or  with  farther  written  pleadings,  in' 
the  form  of  concise  cases,  as  they  think  fit    By  these, 
forms  it  is-  expected  that  written  pleadings,  which- 
rendered  the  course  of  law  cumbrous  and  tardy,  will 
be  vevy  essentially  abridged,  and  the  Scottish  bar  be 
oalled  to  a  greatly  increased  exercise  of  the  more  strict* 
ly.  forensic  talent  of  visa  voce -statement. 
.  The  Court  of  Session  has  another  function  or  cha-  coortot 
meter.    It  is  the  Commission,  as  it  is  called,  for  the  Teindt* 
plantation  of  kirks  and  valuation  qfieihds.    This  com-* 
mission  was,  after  several  temporary  commissions,  ren-v 
dered  perpetual  by  statute  1709,  c.  9-    The  whole 
fifteen  judges  sit  in  this  court,  and  the  old  quorum-  of* 
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nine  is  requisite.  It&uaaeting*  take*  place,  every  al-  . 
terriate  Wednesday  in  Session  time;  and^aa.a  distinct  , 
court,  it  baa  its  own  clerks,  but  is  attended,  by.  the  same 
practitioners..  The  act  1707  details  its  power*  and 
duties.  It  regulates  valuations  and  sales  of  teinds, 
augments  the  stipends,  of  the  clergy,  disjoins  or 
annexes  parishes  according  to  exigency,  erects  new 
churches,  &c  The  cases  in  this  court  go  through 
their  stages  in  the  Outer-House  before  the  Lord  Or- 
dinary on  the  bills. 

There  is  a  class  of  actions  in  which  no  discretion  ia 
left  to  the  Lords  Ordinary  of  the  Court  of  Session,  to 
send  or  not  to  send,  wholly  or  partially,  the  facts  to  be 
•tried  by  jury.  Gases  of  this  class,  although  they  must  all 
originate  in  the  Court  of  Session,  (for  the  Jury  Court  has 
not  been  raised  higher  than  a  sort  of  accessory  although 
supreme  court,)  must  be  sent  at  once  for  entire  trial 
and  determination  to  the  Jury  Court,  without  remain- 
ing longer  in  the  Court  of  Session  than  passing  through 
the  form  of  being  remitted,,  without  any  previous  dis- 
cussion of  law  or  relevancy.  This  class  of  cases  em- 
braces actions  of  damages  for  injury  to  the  person, 
both  real  and  verbal,  as  assault  and  defamation,  for 
injury  to  patrimonial  rights,  for  breach  of  contract, 
for  injury  by  delinquency  and:  quasi  delinquency  ;  all 
actions  on  the  responsibility  of  carriers,  ship-owners, 
inn-keepers,  actions  to  abate  nuisances ;  all  actions  of 
reduction  on  furiosity,  idiocy,  facility*  lesion,  force, 
or  fear ;  all  actions  on  insurance  of  all  kinds,  on  char- 
ter parties,  &c  .  Such  of  this  class  of  cases  es,must  ori- 
ginate in  the  Court  of  Admiralty*  must  likewise-  be  sent 
at  once  to  the  Jury  Court,  provided  the  amonntehall  be 
£40  and  upwards.  -  The  Judge.  Admiral,  like  the  Lord 
Ordinary,  has  an  option  to  remit  or  not  cases  not  of  this 
class.  The  Jury  Court  have  the  power  to  remit  back 
points  of  law  in  the  class  of  oases  allotted  to  it,  to  the 
Lord  Ordinary  or  J  udge  Admiral.  When  points  of  law 
«re  sent  back  to,  the  court,  tne4aete  come  again  to  be 
tried  in  the  Jury  Court.  It  in  the  Jury-Court  the  facts 
are  admitted  on  both  aides  and  trial  of  them  unneoes* 
sary,  the  case  is  sent  back  for  decision  by*  the.  courts 
from  which  it  came. 

From  the  year  1815,  when  the  trial  by  jury  in  civil 
cases  commenced  till  the  passing,  of  the  late  act,  (July 
1825,)  the  judges  of  the  Jury  Court  were  only  three  in 
number ;  a  chief  commissioner  and  tworordinary  com* 
missioners,  called  Lord  Commissioners  of  the  Jury 
Court  in  civil  causes,  and  eligible,  from  the  Lords  of 
Session  or  Barons  of  Exchequer,  with  the  exception 
of  the  Chief,  who  must  be  qualified  to  be  appointed  a 
Lord  of  Session*  By  the  late  act  too  additional  or- 
dinary commissioners  have  been  added  to  the  nun** 
ber.  The  Jury  Court  has  its  terms  and  sittings  f  after 
the  manner  of  the  courts  in  England ;  and  the  judges 
travel  circuits  twice  a-year,  nearly  at  the  same  time 
with  the  Lords  of  Justiciary.  The  trial  itself  is  con- 
ducted pretty  nearly  upon  the  English  model*  The 
jurymen  are  twelve  in  number,  chosen  by  ballot  from 
a  list  returned  by  the  Sheriff,  and  they  are  required 
to  agree  in  their  verdict 

It  is  necessary  to  mention  here  the  Court  of  Justi- 
ciary or  supreme  criminal  court,  as  exercising  by  sta- 
tute a  certain  <nvii  jurisdiction*  This  is  only  on  the 
circuits,  and  arose  From  the  convenience  of  the  pre- 
sence in  the  circuit  towns  of  judges  who  were  Lords' 
of  Session,    By  20,  Geo*  II.  c*  43^  and  £4.  Geo* III. 


c  67-  this  jurisdiction  is? iMsujuwed by  ws^Tifl»*l  imk 
from  the  sentences. of  inferior,  courts*  in  all  cuts  aot~*7 
exceeding  £&5  in  value  exclusive  cf  the  costs.  Ttti  jj** 
decision  is  final,  unless  the  circuit  judges  certify  tae  ^jj* 
case,  as  they  may  do,  to  the  Court  of  Sessten. 

The  Court  of  Exchequer  is  the  court  of  the  reran*.  t« 
It  was  remodelled  at  the  union  on.  the  English  foro,"^ 
and  consists  of  the  Lord  High  Treasurer  of  Gleet  Bit. 
tain,  a  chief  baron,  and  three  ordinary  or  poiioe  bs. 
rons,*  who  must  be  either  sexjeants  at  laworErigM 
barristers,  or  Scots  advocates  of  four  years  stattimg. 
This  court  "  has  a  peculiar  jurisdiction  as  to  aU  duties 
of  custom  or  excise,  and  other  revenues  pertaiiKn* 
either  to  the  king  or  prince  of  Scotland,  and  as*  to  «ll 
.  honours  and  estates  real  and  penotud,  .forfeunreser 
penalties  of  what  nature  soever  -arising  to  the  Cmvn 
within  Scotland ;  and  as  to  all  questions  velstiaf  to 
the  said  matters  which  they  are  authorised  to  det*. 
mine  either  in  law  or  equity  by  the  seme  faros  the 
have  been  used  in  the  English  Exchequer."    (Ent 
1—5.  SI.)     By  the  3d  Geo.  IV.  c  91,  the  jomds> 
tien  of  this  court  has  been  increased  -  by  the  power  id 
judge'in  all  complaints  by  burgesses  against  tarosgn 
magistrates  in  relation  to  their  achaunbtreoort  of  tbe 
revenue  or  common^  good  of  die  borough.    Absents 
this  court  judges  by  the  forms  of  the  English  Ctontof 
Exchequer,  the  reai  estate  of  the  debtee nBvftbesfr 
tached,  and  all  questions  regarding  itdeUnnined  by 
the  rules  of  the  law  of  Scotland  ;  and  when  the  Crowrt 
title  to  honours  or  lands  is  disputed,  the  Court  of  8* 
aion  is  the  proper  jurisdiction* 

In  our  articles  Admiral  and  Admibaltv,  we  gm H?*i 
some  account  ot  the  former  Lord  High  Adam)  ofc'*» 
Scotland,  and  of  the  Vice- Admiral,  who  is  itiHip-0^ 
pointed,  although  his  duty  is  done  by  the  Jade* 
Admiral,  whose  office  is  now  entirely  judicial,  ■** 
both  civil  and  crinrinaL  (See  statute^  16&I>  *.l6) 
Although  styled  -en  inferior  ceert^  this  booty  isto 
siveiy  to  the  Court  of  Session,  which  has  the  pout 
of  reviewing  jts  decrees;  but  it  is  a  supreme  eearM 
respect  off  its  exclusive  jurisdiction,  in  the  fost  in- 
stance, in  what  are  strictly  emri/fNie*  canses>  sacs  « 
freight*  safoafe*  charter  party,  damage  'done  ttsu, 
wreeks,  &e»  It  has  alto,  cucMilatively  with  the  Court 
of  Session,  jurisdiction  in  mercantile  cases',  such  as  oft 
of  exchange,  contracts,  insurance,  Ac;  provided  tie 
issue  be  not  of  less  value  than  £*S,  (1.  St  fl.  Gee.  IV. 
c.  39.)  As  already  stated  when  treating  of  the  Jorr 
Court,  the  Judge  Admiral  may  remit  cemm  eases,  «■" 
mnst  remit  others  to  that  court  for  trial  (6  Geo*  IV.  t 
120.)  The  same  act-takes  expressly  from  the  Ffyb 
Court  of Adntiralry  of  Scotland,  and  Vests  m  that  sf  Enf- 
land,  all  jurisdiction  "  in  questions  and  matters  relit. 
ing  to  prizes  and  capture  in  war,  and  condemnation  of 
vessels  as  such,  any  law  or  practice  to  the  contrary  not- 
withstanding/' The  Vice- Admiral,  or  now  rather  the 
High  Court  of  Admiralty,  has  the  power  of  naming  if 
ferior  deputies,  with  local  jurisdiction*,  whose  sen- 
tences are  subject  to  review  by  the  high  court  Tee 
Magistrates  of  Edinburgh  claim  an*  independent 
right  of  admiralty  in  the  port  of  Leitftr,  emanttm* 
from  the  Crown,  and  not  nam  the-  Court  of  Admi- 
ralty or  the  Vice-Admiral.  This  matter'  is  dispatcd 
by  the  Judge-Admiral/  and  is  not  yet  determined 
The  High  Court  of  Admiralty  can*  review  its  o« 
judgments,*  even  after  extracted  decree,  and  that  both 
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H*  by  ■aapsjaalnw  onii  riiflnttiim  Thtsopower  alone. is 
^  wfficient  to  ^constitute  this  judicatory  aopreme,  al-. 
icUl    though  its  decrees  an  subject  to  *e  view  in  the  Court 

risih-  ef  Session. 

Dts,        The  Commissary  Court  is  entitled  ta  the  next  place, 
lis*-  and  is  also,  in  one  view  supreme  and  in  another  inferior. 
nit.     This  was  an  4cdceiasticaleoavt  before  theBemrmatioii; 
but  in  1660,  •commissary  was  appointed  by  Queen 
Mary  to>actr  under  the  royal  authority:  in  every,  diocese  j 
and. soon  .afterwards  a  supreme  court  of  four  judges 
((heJEprosefit number)  was  instituted; at  Edinburgh, 
with  power  of  reviewing  the  sentences  of  the  diocesan 
cecunissaoes.  The  Supreme  Court  had  likewise  a  die* 
eetan  juttedictifln  in  the  county  of.  Edinburgh  and 
several  .contiguous  shires.    Since  our.  notice  of  the 
GeoMoissory  Court  in  toe  article  Law/  this  jurisdiction 
has.  been  materially  changed  by  .the  abolition  of  the 
inferior  or  diocesan  commissaries,,  rand  the.  transier* 
,  ence  of  their  jurisdiction  to  the. sheriffs,  subject  to 
the  review  not  of  the  Supreme  Commissary  Court, 
but  ,of  the  Court  of  Session,  (4  Geo.  IV.  c  97.) 
The  jurisdiction .  of  theXonvnissary  Court  is-  prhra~ 
tive,  in  the  first  instance,  in  all  consistorial  causey  as- 
questions  of  marriage,  divorce,  separation,  legitimacy, 
confirmation- of  testaments,  and  cumulative  with  that 
of  the  sheriffs  and  other  civil  courts,,  in  actions  of  slan- 
der, aliment  of  wives*  sealing  the  drepoaitories  of  do* 
ceased'  persons,  &c.    The  jurisdiction  formerly  exer- 
cised  by  the  Commissary .  Court  in.  questions  of.  debt, 
is.Udfien-away  by  the  statute  to*  abore  restated. 
-Anciently  the. shines. oi.cuunties,  or  eomitotu*,  were; 
governed  by  the  covutes  or  earls,  in  place  of  whom 
Sir  Thomas  Cwig  thinks  the.  sherifls  or  vice-comites 
were  suhsequemlv- appointed  by  the  Ming.    He  de- 
Dives  the  word  ^ooriffr. from. the  Saxon  grave,  a  term 
still  aubsistieg  in  she  Scotch  word  greeve  or*  over- 
seer. .  Spelman  with  greater  .probability  .eompoands 
the  word  of  theer,  to  cut  or  divide,  and  reeve,  magts* 
trate,^-the  reeve  of  a. division  o£  the  kingdom,     in 
England,  sevesal  places,  as  Manchester;  have  their  Bo* 
rough-reeve  .to  this  day.  Still  the  Vice-comes  or  Sheriff 
retained  the  title  of  High  Sheriff,  and  had  almost  unli- 
mited power  within  his  territory.   The  jurisdiction  .act 
(£0  Geo.  II.  c.  43.}.  put  the  office  on  its  present  looting. 
The  High  Sheriff  still  exists  nominally  in  each  coun- 
ty, but  without  judicial  authority,,  and  his  executive 
powers  are  exercised  by  him  aaiLord  Lieutenant.  The 
Judge  Ordinary  of  the  county  is  the  Sheriff  Depute; 
whp  is  appointed  by  the  Crown,- and  is  altogether  indew 
pendent  of  the  High  Sheriff.*  Some,  counties  had  the  de- 
nomination of  Slewartries,  of  which  Kirkcudbright  is 
the  only  existing-  instance ;  o£  this  county  tihe  Judge 
Ordinary  ,i»tcti\ed  the  Steward  Depute  ;  but  ilia  office 
differs  only  in  -name  from  that  of  his  .brethren  the 
Sheriffs.  Iho  electa**  pewce*  is- hath  judicial  and  mini* 
sjtarial.  .  His  juoUesolf  pew$r*  as  a  civil  judge*  is  exercised 
in  "Allpera*mai*fi*iet*:upoii  contract,  bond,  or  obliga- 
tion, to.th^gre«rtest«*^ep^j>abetb^  tliesmtbebrou^t 
a^ajiutithe^eiHv&hJv^seiC.or  hU'Jsepresentatives;  inac- 
tion* of.^eaH.aud  ot^fottbeoming ;  m  poindings  of  the 
ground  £,  and  wen,  in  ^adjudication,  of  .lands,  when  it 
proceeds .  upon;  the,  muinejatioixirf*  .the  apparent,  heir. ; 
m  ail.  poajfl asory  *$liaofi»M  len&ovings,  ejections,  and 


spulxies,  &c. ;  in  all  brieves  issuing 'from  Chancery,  as 
of  inquest,  terce,  division,  tutory,  &c. ;  snd  in  general 
m  all'  civil  matters  which  are  not  by  special  law  or 
custom  appropriated  to  other  courts."  (Erskine,  1,  4, 
3.)  The  Sheriff  judges  in  questions  of  straighting 
boundaries,  dividing  r  unrig  lands,  mutual  in  closures, 
&c.  By  the  statute,  4  Geo.  IV.  c.  97,  the  Sheriff  is 
constituted  the  Commissary  of  the  county,  upon  the 
abolition  of  the  inferior  or  diocesan  commissariots. 
Of  the  Sheriff's  criminal  jurisdiction,  we  shall  treat 
m  the  sequel  under  its  proper  head.  Ministerially  the 
Sheriff  is  the  police  magistrate  of  his  territory ;  the 
officer  through  whom  all  proclamations  and  acts  of  go- 
vernment reach  the  county;  he  presides  at  county 
courts  of  freeholders,  in  the  absence  of  the  member 
fi»  the  county ;  receives  and  returns  the  writs  for 
election  of  the  representatives  in  Parliament,  re- 
turns juries,  strikes  fiars  or  prices  of  corn,  &c. 
The  Sheriff  appoints  his  own  substitute  or-  under 
sheriff;  of  which  there  are- two  and  even  three  in 
some  of  the  larger  counties.  He  reviews  their  judg- 
ments, while  his-  own  are  subject  to  the  review  of  the 
supreme  court.  *  He  can  hold  courts  any  where  within 
his  .territory,  on  previous  notice  at  the  church  doors. 
The  form  of  procedure  in  the  sheriff  courts,  by  the 
late  statute,  or  rather  by  an  act  of  sederunt  of  the 
Court  of  Session  under  authority  of  that  statute,  is,  as 
nearly  as  possible,  assimilated  to  that  of  the  supreme 
end  all  other  civil  courts  in  Scotland. 

'The  courts  ofi the  borougbs-royal  are  two,  the  Bailie 
eesW,.and  Dean  of  Guild  court*  Some  boroughs  have 
no  dean  of  guild ;  in  which  ease  the  duties  of*  that  pe- 
culiar jurisdiction  belong  to  the  bailie  court.  The 
bailie  court  is  just  a  sheriff  court  within  the  borough, 
exercising  civil  jurisdiction  cumulatively  with  the 
sheriff  in  the  same  classes  of  questions  in  so  far  as  ap- 
plicable to  a  borough,,  and  having  a  summary  power 
in  alimenting  prisoners  and  liberating  them  on  sick, 
bill,  &c..<  All  possessory  questions,  not  involving  title 
in  heritable  property,,  are  likewise  competent  before 
this  court. 

The  Dean  of  Guild,  as  the  name  imports,  was  ancient- 
ly the  judge  in  mercantile  matters  within  the  borough, 
and. likewise  of  questions  between  merchant  and  mari- 
ner. The  statute  1681,  c.  1 6.  took  away  the  maritime 
part  of  his  jurisdiction,  and  vested  it  m  the  Court  of 
Admiralty.  For  a  long  period  the  dean  of  guild  has 
abandoned  the  mercantile  department  likewise;  his 
chief  and  now  only  province  being  to  take  care  that 
buildings  within  burgh  are  agreeable  to  law, ,  neither 
encroaching,  on  private  property,  nor  on*  the  public 
streets  or  passages,  and  that  houses  in  danger  of  falling 
be  thrown  down.  (Erskine,  1,  4,  24* )  In  this  de«- 
partment  the  jurisdiction  of  the  dean  of  guild  is  exclu- 
sive, but  subject,  as  is  that  of.  the  bailie  court,  to  re- 
view by.  the  Court  of  Session,  and  circuit  Court  of 
Justiciary. 

The  magistrates- are  assisted-  in  their  judgments  by 
assessors  ;  in  the  more  important  boroughs  these  are 
advocates,  in  others  they  are  the  townclerks,  who  are 
always  professional  lawyers.  In  some  boroughs  all  the 
magistrates  are  justices  of  the  peace,  ex  officio,  and. 
since  the  Union  the  senior,  magistrate  of  every  royal 
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$t*tutk*.   borough  is  named,  of  course*  in  the  commission  of  the 
peace.  • 

Boroughs  of  Barony  and  Regality  are  towns  under 
the  feudal  superiority  of  a  baron  or  overlord,  but 
erected  by  the  king,  sometimes,  but  not  always,  with 
power  to  choose  their  own  magistrates,  which  power  is 
in  others  vested  in  the  superior.  The  superiors,  before 
and  Reg*.  tn€  jurisdiction  act,  but  not  -since,  exercised, a  cumula* 
ty#  tive  j  urisdiction  with  the  magistrates  of  these  boroughs. 

This  act,  however,  reserved  their  jurisdiction  to  the 
boroughs  of  barony  and  regality.  The  powers  of  the 
Courts  of  these  boroughs  is  nearly  the  same  as  that  of 
the  courts  of  boroughs  royal.  By  $5  Geo.  III.  c.  12£* 
the  king  is  empowered  to  erect  free  and  independent 
'  boroughs  of  barony  on  the  aea  coast,  for  encouraging 
the  fisheries ;  to  the  magistrates  of  which  the  powers 
of  justices  of  the  peace  only  are  given. 
.  Some  proprietors  of  landed  estates  erected  into 
what  is  called  libera*?  baroniam,  keep  up  the  forma- 
lity— for  it  is  little  more  and  rarely  used-— of  holding 
a  court,  by  a  deputy  called  the  baron-bailie,  for  de* 
termining  disputes  among  the  tenants  and  neighbours 
not  exceeding  forty  shillings  in  value  ;  or  in  questions  as 
to  the  rents  of  the  lands  or  multures  to  the  mill*.  These 
very  inferior  courts  were  put  upon  their  present  harnv 
less  footing  by  the  jurisdiction  act.    (20  Geo.  II.) 

The  Lyon  king  alarms  is  an  inferior  judge.  His 
name  ,1*8  derived  from  the  lion  on  the  armorial  bearing 
of  the  Scottish  kings.  His  powers  are  "  to  visit  the 
awns  and  ensjgns  armorial  of  all  persons;  to  give  pro- 
per arms  to  deserving  persons,  and  to  fine  all  who  use 
arms  not  matriculated,  and  confiscate  to  the  king  the 
articles  on  which  these  are  painted  or  engraved."  The 
Lyon's  most  important  powers  consist  in  .the  appoint- 
ment and  suspension  of , heralds,  pursuivants,  and  mes- 
sengers at  arms.  The  Court  of  Session  also  suspend 
the  office  of  messenger,  by  act  of  sederunt  4th  Novem- 
ber 1798.  Anciently  the  Lyon  carried  public  messages 
to  foreign  states;  and  he  still  publishes,,  in  state  with 
bis  attendants,  the  King's  proclamations. 

Magistrates  to  preserve  the  public  peace  were  ap- 
pointed by  the  Romans.  Irenarcha  was  the  name  of 
$ese  officers.  Justices  of  peace  were  appointed  in  Eng- 
land -in  the  jsecond  year  of  Edward  III.  but  not  in 
Scotland  till  16C9.  c.  7.  Since  which  their  powers 
and  duties  have  been  varied  and  modified  by  statutes 
both  Scottish  and  British.  Their  priginal  appointment 
was  for  the  purpose  of  binding,over  disorderly  persona 
for  appearance  before  the  justiciary  or  privy  council. 
Subsequently  power  was  given  them  to  judge  in  riots 
and  breaches,  of  the  peace,  to  oversee  >the  repair  of 
highways,  and  execute  the  laws  against  beggars,  va- 
grants, swearer^,  drunkards,  and  other  disorderly  per- 
sons* They  are  now>  besides  these  powers,  competent 
|o  questions  x>f  servants'  wages,  aliment  of  natural 
children,  tnedilatio  fugce  warrants,  and  imprisonment 
of  debtors  so  apprehended  till  they  find  security  de 
judtcio  sisti.  All  questions  u)f  highways,  toll-bars, 
bridges,  ferries,  are  appropriated  to  them*  Qne  large 
department  of  their  jurisdiction  is  in  executing  the  ex>> 
pise  end  customs  laws  against  smugglers,  &c.  They 
have  no  longer  the  power  to.  fix:  artificers  and  labowv 
^  wages.     (53  Geo,  111.  a  40.) 

By  85  Geo  III.  c.  123,  the  small  debt  act,  the  most 
important  jurisdiction  of  the  justices  was  established, 
in  all  questions  of  debt  not  exceeding  forty  pounds 
Scots.  The  experiment  succeeding,  the  small  debt 
jurisdiction  of  the  justices  was  rendered  perpetual  by 
£9  and  40  Geo.  III.  c.  46,  and  the  sum  extended  to  £5, 
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sterling.  •;  These  courts. are  held  weekly*  once  a  fort- 
night, or  once  a  month,  as  required.  The  statute  is 
precise  as  to  fees,  which  are  very  moderate;  and  all 
procurators  and  written  pleadings  are  excluded,  so 
that' the  parties,  or  a  member  of  their  family,  must 
appear  and  conduct  their  own  causes.  The  judg- 
ments are  final,  if  not  challenged  within  a  year  by 
reduction  on  the  head  of  iniquity  or  oppression; 
the  reducer  finding  surety  for  such  expeneee  as  may 
be  awarded  against  him.  in  all  other  branches  of  their 
civil  jurisdiction,  the  sentences  of  the  justices  are  sub* 
ject  to  the  review  of  the  Court  of  Session  or  circuit 
Court  of  Justiciary.  There  is  an  appeal  to  the  quarter 
sessions  from  the  judgments  of  the  ordinary  justices. 
The  quarter  sessions  are  the  meetings  of  the  justices  of 
a  whole  county,  appointed  to  be  held  four  times  a  year. 
The  Commissioner*  of  supply  are  appointed  by  Par- 
liament, in  their'  acts  of  supply,  to  levy  the  land  tax  in  ma  i 
Scotland.  They  determine  differences  as  to  propor-S*#r- 
tions  of  land  tax  between  the  seller  and  purchaser  of 
lands,  and  are  competent  to  all  disputes  about  assess- 
ment, subject  however  to  the  review  of  the  Court  of 
Session. 

SECT.  IL— Criminal  Jurisdiction*. 

-The  High  Court  of  Justiciary  is  the  supreme  juris- 
diction in  Scotland  tor  the  trial  of  crimes.     It  consists 
of  sk  judges,  who  are  also  Lords  of  Session,  the*"*' 
Lord  Justice  Clerk  presiding.     It  has  a  nominal  head,  ~J|  d 
called  the  Lord  Justice  General,  who  however  never  jf 
presides.    Of  the  court  sitting  in  Edinburgh,  three  are 
a  quorum.    On  the  circuits  two  judges  travel  together, 
but  one  can  sit  alone.    Scotland  is  divided-  into  three 
circuits,  the  north,  west,  and  south ;  each  circuit  hav- 
ing three  districts  of  several  counties  each,  the  circuit 
town  of  the  district  being  the  county  town  of  one  of 
the  shires  of  the  district.    The  north  circuit  towns  are 
Perth,*  Inverness,  and  Aberdeen ;  the  west  are  Glas- 
gow, .Stirling,  and  Inverary ;  anjj  the  south  are  Jed- 
burgh, Dumfries,  and  Ayr.    This  court  is  competent 
to  the  trial  of  all  crimes,  including  high  treason;  though 
this  last  is  generally  tried  by  a  commission  of  oyer 
terminer  appointed  by  the  Crown.     As  a  court  of 
view  in  criminal  matters,  the  proceedings  of  all  infe- 
rior criminal  judicatories,  including  the  Court  of  Ad- 
miralty, are  subject  to  it    The  circuit  courts  can  re-* 
view  the  sentences  of*  all  inferior  courts,  which  infer 
"neither  death  nor  demembration.**    There  is,  how- 
ever, no  appeal  from  the  Court  of  Justiciary  to  the 
House  of  Lords,  or  to  any  other  tribunal. 

The  trials  in  this  court  are  and  have  long  been  by  je>  Tat  jei 
ry.  The  jury's  number  hjifteen,  and  a  majority  decide 
the  verdict  By  6  Geo.  IV.  c-22,  power  has  been  gi- 
ven to  juries  to  pronounce  viva  voce  Verdicts,  even 
when  not  unanimous,  instead  of  the  old  method,  of 
written  verdicts  sealed  up ;  which  last,  however,  the 
court  may  still  direct.  After  much  discussion  in  Parlia- 
ment and  in  the  country  on  the  mode  of  returning  and 
choosing  juries,  the  same  statute  has  enacted  that  the 
shernfs  shall  make  lists  of  qualified  persons  in  their 
counties,  and  keep  a  book  for  general,  and  another  far 
special  juries  as  qualified  by  &&  Gecv  III.  46.  From 
these  books  lists  are  to  be  made  out  by  regular .  rota- 
tion, one- third  being  special,  from  which  lista  the  ju- 
ries to  try  the  causes  are  to  be  chosen  by  ballot  sn 
court  Jn  criminal  .trials  a  right  is  given  to  each  party 
to  challenge  five  jurors,  but  only  two  of  then  special 
without  assigning  any  reason;  and  any  other*  on 
cause  shown. 
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*  *  *  * 

ii*       It  is  not  wonderful  that  a  court  of  such  undefined  fornies  in  Scotland.    They  keep  and  have  the  sole    Sutiaticr 

»w  power  as  was  once  the  Court  of  Session,  should  have  right  to  use  the  king's  signet,  as  applied  to  writs  in  the  V^y^S 

rial    exercised  power  to  punish  crimes  %  but  the  cognizance  king's  name.     They  were  antiently  clerks  to  the  se-    .Judicial 

Ksh-  of  certain  crimes  has  been  bestowed  on  it  by  statutes,  cretaries  of  state,  but  are  now  general  conveyancers   Establish. 

»*    vis.  deforcement  of  its  officers  and  breach  of  arrest-  "and  practitioners  before  the  courts  of  law.  mmu. 

il     ment,  contravention  of  lawburrows,  perjury  and  su-         A  certain  class  of  agents  practise  in  the  supreme  Solicitors  in 

ma  bornation  of  perjury  arising  out  of  process  in  its  own  courts,  who  are  not  writers  to  the  signet,  called  Solicit  the  Su. 

court,  fraudulent   bankruptcy,  from  the  long  durai-  tors  before  the  Supreme  Courts,  and  lately  incorporated,  Prwne 

*      tion  of  its  evidence  being  unsuitable  to  the  peremptory  by  royal  charter,  as  such.  Courts. 

u      diets   of  the  Court  of  Justiciary,   irn probation    and        The  inferior  courts  have  their  own  Procurator*,  or  *o-  Procunw 

forgery,  falsehood  committed  in  the  course  of  their  licitors,  who  are  admitted  by  the  different  inferior  courts,  tors. 
own  proceedings,  (tc.     It  proceeds  withdut  a  jury.  Notaries  Public  are  now  admitted  by  the  Court  of  Notaries 

By  the  act  1681,  c.  16,  the  High  Admiral  is  declared  Session.    Almost  all  the  writers  to  the  signet  and  so-  Public 

J     "as  the  King's  Lieutenant  and  Justice  General  on  the  licitors  both  of  supreme  and  inferior  courts  are  nota- 

^  seas,  and  in  all  harbours  and  creeks,  and  upon  fresh  ries. 

water  within  the  flood  mark,"  to  have  the  sole  juris*        AH  the  supreme  courts  have  Seals  proper  to  them-  8cali. 
diction  in  aH  maritime  and  seafaring  causes  within  this  selves,  with  which  their  writs  and  warrants  are  sealed, 
realm.    He  is  competent  exclusively  to  try  piracy,  All  the*  Court  of  Session  writs  are  stamped  with  the 
mutiny  on  ship  board,  and  all  crimes  strictly  maritime';  king's  signet,  and  signed  by  a  writer  to  the  signet, 
but  only  cumulatively  murder  on  shipboard  and  other        There  is  no  part  or  accessory  of  the  judicial  establish-  JUgistra- 
crimes  not  connected  with  navigation.    The  Court  of  ments  of  Scotland  more  perfect  than  its  system  of  Re~  tion. 
Justiciary  has  frequently  sustained  its  own  jurisdiction  gistration.     There  is  hence  much  more  security  and 
to  try  such  crimes,  although  committed  within  sea  confidence  in  legal  transactions  than  exists  in  any  other 
mark,  as  in  the  case  of  Mungo  Campbell,  who  murder-  country  of 'Europe.     Besides  the  particular  record  of 
ed  the  Earl  of  Eglinton  within  sea-mark.    Capital  each  court,  there  are  the  records  of  chancery  for  pa- 
punishment  may  follow  the  sentence  of  the  judge  ad-  tents,  services  of  heirs,  &c  ;  the  record  for  all  rights  af- 
tntrals,  an  instance  of  which  occurred  in  1822  of  two  fectfng  lands  for  the,  information  of  creditors,  called 
men  for  a  flagrant  act  of  piracy  and  murder  committed  the  register  of  sasines ;  (Stat  1 6*17,  c  16. )  the  record 
on  the  high  seas.*    The  trial  in  this  court  is  by  jury.  for  interdictions,  inhibition,  homings ;    the  record  of 
6*        The  sheriff  is  competent  to  the  trial  of  all  crimes  ex-  bonds,  bills,  and  other  obligations  to  found  personal  dili- 
>gh  cept  treason,  and  the  four  pleas  of  the  crown,  as  ror>  gence.    This  last  registration  has  the  form  of  a  judicial 
:e*»  bery,  rape,  murder,  and  ^wilful  fire-raising.     It  was  proceeding,  by  fiction  of  law,  for  no  judge  is  present ; 
the  ancient  law  that  the  sheriff  could  try  murder  when  *nd  the  books  of  record  for  that  purpose  are  those  of 
the  offender  was  immediately  taken — redhandm  it  was  council  and  session.    The  stat.  1696,  c.  26,  established 
called,  in  which  case  execution  within  one  sun  was  to  the    register    for    probative    writings    in    which    a 
be  done  lipen'him.   •  This,  however,  has  long  been  re-  clause  of  registration  has  been  omitted.     The  record 
jinquwhed\  as  unsuitable  to  the  calmness  and  dignity  of  of  entails  is  also  a  very  important  record.     It  is  the 
more  modem  criminal  judicature.     The  sheriff,  how-  essential  character  of  the  Scottish  registration,  where 
ever,  may  try  house-breaking,  theft,  and  all   lesser  the  safety  of  creditors  is  the  end,  that  the  writings 
crimes  down  to  gross  immoralities,  and  breaches  of  are  null  and  void  if  registration  is  omitted. 
the  peace;  and  although  he  cannot  transport,  he  can       An  account  of  our  ecclesiastical  judicial  establishments 
try  capitally.  This  power,  however,  is  never  exercised  "  given  in  its  place  in  the  following  chapter, 
riow-a-days.    The  criminal  jurisdiction  of  the  magis- 
trates of  boroufrhs,  who  exercise  the  power  of  sheriffs  „      '    Trr   „  a 
within  borough,  are  much  the  same  with  that  of  the                  Chap-  VL  Ecclesiastical  Stats. 
sheriffs.    In  important  cases  the  sheriffs  trjr  by  iury.  '        What  was  the  religious  system  observed  by  the  an-  Ectlcsksti. 

The  justices  of  peace  have  a  criminal  jurisdiction  in  cient  Caledonians  before  the  invasion  of  the  Romans,  cal  suua. 

riots,  breaches  of  the  peace,   poaching,  &c.      Their  it  is  now  impossible  to  determine.     On  the  arrival  of 

chief  duty  is  securing  offenders,  and  taking  pre-  Csesar,  the  south  of  Britain  could  boast  of  the  Druids, 

cognitions  to  be  reported  to  the  crown  officers.  a  class  of  men  comparatively  enlightened :  but  there 

The  lawyers  of  the  Crown  are  the  Lord  Advocate  is  no  proof  that'  they  were  ever  known  in  Scotland. 

and  Solicitor  General.    The  first,  besides  most  impor-  From  the  classic,  writers,  to  whom  we  owe  all  we  know 

tant  ministerial  powers  and  functions  which  constitute  on  the  subject,  we  learn  that  Druidism  was  established 

him  virtually  the  minister  of  the  Crown  for  Scotland,  in  France,  in  the  south  of  England,  and  in  Wales ;  and 

is  the  public  prosecutor  of  all  crimes  coming  before  the  opinion  sometimes  entertained  and  insisted  on,  that 

the  Court  of  Justiciary  and  Admiralty  Court,  and  in  all  it  was  extended  to  the  northern  parts  of  the  island,  is 

revenue  offences  tried  before  the  Court  of  Exchequer,  founded  solely  on  conjecture.     It  has  indeed  been 

He  and  the  Solicitor  General  are  advocates  practising  argued  that  Druidism  was  the  religion  of.  the  Celtic 

at  the  Scottish  bar.    The  latter  officer  is  virtually  the  nations,  and  that,  as  Scotland  was  inhabited  by  the 

X-ord  Advocate's  coadjutor  and  substitute  for  the  whole  Celts,  that  system  must  have  obtained  there.    Caesar, 

€>€  Scotland.    His  lordship  has,  besides,  three  deputies,  however,  affirms  that  it  had  its  origin. in  the  south  of 

called  Advocates  Depute,,  each  of  whom  goes  one  of  Britain,  and  was  thence  translated  to  Gaul ;  a  circum- 

the  circuits  as  public  prosecutor,  with  the  full  powers  stance  which  proves  it  to,  have  been  local,  and  not  the 

of*  tk  is  principal.  religion  of  the  whole  Celtic  people.    "  Since,"  to  use 

The  Scottish  bar  is  called  the  Faculty  of  Advocates,  the  words  of  a  celebrated  writer,  "  it  must  have  begun 

Tfo&y  h***  exclusive  right  to  practise  in  the  supreme  to  exist  after  the  Celts  left  their  original  settlements,  it 

courts;  and  are  under  no  disqualification  to  plead  in  must  be  considered  as  British  not  Celtic;  and  it  would 

stny  court,  down  to  the  most  inferior.  be  as  absurd  to  extend  it  to  all  the  Celts,  because  it 

The  Writers  to  the  Signet  are  the  first  order  of  at-  originated  among  them,  as  it  would  be  to  expect  to 
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Statistics,  find  the  institutions  of  secret  tribunals  in  the 
V^Y^S  teenth  century  among  the  Swedes  as  well  as  among 
CcdetiMtu  the  Germans,  merely  because  they  were  both  Gothic 
cal  state.  nations.9'  In  addition  to  this  argument,  Tacitus,  it  may 
be  mentioned,  is  totally  silent  on  this  subject.  He  re- 
lates that  Suetonius,  after  having  vanquished  the  Bri- 
tons in  Mona,  cut  down  and  destroyed  the  consecrated 
groves  of  the  Druids :  but,  in  writing  the  history  of  the 
campaign  of  Agricola  in  Scotland,  he  never  once  alludes 
to  this  order  ot  men ;  and  as  the  Druidical  institution 
was  so  singular  and  so  deserving  of  attention  both  in 
a  religious  and  political  point  of  view,  it  would  be  im- 
possible to  account  for  the  silence  of  Tacitus  respecting 
it,  if  it  had  really  been  known  in  the  country  which  he 
describes.  Negative  evidence  is  nearly  all  we  can  ob- 
tain on  the  subject,  and  we  hold  the  preceding  as  an 
irrefragable  argument  in  our  favour.  Nor  is  the  exist- 
ence of  the  well-known  circle  of  stones  any  better 
proof  than  the  preceding  that  Dreidism  existed  in 
Scotland.  u  For  Oruidic  antiquities/'  says  Dr.  Irving, 
«'  it  would  be  in  vain  to  search ;  instead  of  temples 
*  and  other  edifices  they  consecrated  the  misletoe  and 

the  oak  on  which  it  grew."  Nihil  habcnt  Druidce  vitoo 
et  arbore  in  qua  gignatur,  si  modo  sit  robur,  sacratius, 
(Plinii  Nat.  Hist.  xvi.  95.)  Besides,  the  greater  num- 
ber of  these  stone  monuments,  if  not  the  whole,  were 
political  and  not  religious  structures,  being  used  as 
courts  of  election  and  of  police.  It  is  a  matter  of  even 
recent  Highland  tradition  that  the  chiefs  were  elected 
and  invested  in  these  circles,  as  was  formerly  the  cus- 
tom of  Norway,  where  their  erection  for  those  express 
purposes  is  historically  recorded. 

To  Druidism,  then,  Scotland  owes  no  obligations. 
Nor  have  we  any  intimations  relative  to  the  religious 
belief  of  our  ancestors  previously  to  the  introduction 
of  the  Christian  religion;  an  event  which  took  place  as 
early  at  least  as  the  beginning  of  the  fifth  century. 
According  to  some  writers  this  event  should  be  referr- 
ed to  a  much  more  remote  date,  nearly  200  years  be- 
fore the  period  just  mentioned  But  Bede  {Hist.  EccU 
iii.  iv.)  the  earliest  writer  on  this  subject,  mentions 
that  Scotland  was  not  freed  from  idolatry  and  heathen- 
ism till  the  time  of  St.  Ninian,  bishop  of  Candida  Casa. 
Ninian  was  born  near  Leucophibia,  the  site  of  Candida 
Casa,  now  Whithorn,  in  360.  He  was  educated 
abroad ;  and  after  being  ordained  at  Rome  bishop  of 
the  Britons  and  instructed  in  monastic  discipline  by 
St.  Martin  of  Tours,  he  returned  to  his  native  land 
about  the  end  of  the  fourth  or  beginning  of  the  fifth 
century.  He  erected  a  church  at  Leucophibia,  which 
is  emphatically  mentioned  by  Bede  as  the  first  built  of 
stone,  and  as  obtaining  from  this  circumstance  the  ap- 
propriate name  of  Candida  Casa.  But  Ninian  did  not 
confine  his  labours  to  Leucophibia  and  its  neighbour- 
hood, but,  travelling  north,  he  preached  the  gospel,  we 
are  told,  to  the  Picts  who  lived  between  the  Gram- 
pians and  the  Forth.  What  was  the  result  of  this 
pious  expedition  we  have  no  minute  information,  but 
notwithstanding  the  characteristic  zeal  and  perseve- 
rance of  Ninian,  (who  after  a  long  life  spent  in  teach- 
ing the  most  important  truths  died  in  432)  we  know 
that  the  greater  part  of  that  people  remained  uncon- 
verted till  the  time  of  St.  Columba,  when  the  king  and 
nobility  having  abjured  paganism  and  received  bap- 
tism from  the  saint,  the  whole  population  were  at  once 
reduced  to  follow  so  illustrious  an  example. 

St.  Columba,  born  of  royal  parentage  in  521,  was  a 
native  of  Ireland,  where,  before  this  period,  Christia- 
nity had  been  established.     Having  been   educated 
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under  the  most  eminent  monks,  and  having  visited  the  lot* 
continent  of  Europe,  and,  according  to  some,  travelled  *■*•*> 
to  Jerusalem,  he  was  seized  with  an  ardent  dew*  to  &*sJ 
propagate  the  gospel  in  countries  where  it  wsj  not0*** 
then  known.    Accordingly,  attended  by  twelve  frond* 
as  assistants,  he  set  out  for  the  west  of  Scotland  in  the 
year  563,  and  having  landed  on  the  island  of  Hi  or  loot 
(called  also  I-colum-kill,  the  isle  of  the  cell  of  Cotamty 
founded  a  monastery  there,  which  was  afterward*  «> 
distinguished,  and  justly  denominated  "  the  lomiaarj 
of  the  Caledonian  regions."    St.  Columba,  in  cobjsdc 
tion  with  hi?  followers,  not  only  preached  the  gospel 
in  different  provinces  of  the  kingdom,  bat  opened  in 
his  institution  in  Iona  a  seminary  of  education,  parti- 
cularly for  the  benefit  of  persona  intended  fc*  (bols- 
tered profession.    "His  monastery/'  says  Dr.  Smith, 
"  was  the  chief  seminary  of  learning  perhaps  in  Ear 
rope,  and  the  nursery  from  which  not  only  all  tie 
monasteries  and  churches  which  he  himself  had  estab- 
lished, but  also  many  of  those  in  neighbouring  nana*, 
were  supplied  with  learned  divines  and  able  pastor* " 
(Life  of  Columba,  p.  18,  19.)  The  number  of  noDsstic 
establishments  founded  by  Columba  is  said  to  have  bees 
exceedingly  great,  no  leas  than  a  hundred  according  to 
some  writers  ;  while  his  churches  have  been  reckons! 
at  three  times  that  number.    His  jurisdiction  extended 
to  the  greater  part  of  the  mainland  of  Scotland,  to  a 
large  proportion  of  Ireland,  and  it  waa  acknowledged 
in  different  districts  of  England  and  Wales. 

As  St.  Columba  emigrated  from  Ireland  attended  by 
twelve  of  his  friends  as  assistants,  his  monastic  and  li- 
terary institutions  consisted  of  twelve  brethren*  with 
an  abbot  or  superior  who  presided  over  them,  a  ptac» 
tice  which  may  have  been  introduced  from  the  eatf,ti 
Columba  is  supposed  to  have  extended  his  tmtk  to 
Jerusalem.    They  were  termed  Culdees,  a  tens  sop- 
posed  to  have  been  derived  from  two  Irish  wotdi  so- 
nifying servants  of  God.    The  doctrines  and  dieqpfae 
of  the  Culdees  were  drawn  immediately  from  the  scrip- 
tures ;  they  were  remarkable  for  their  simplicity  and 
purity,  and  were  quite  distinct  from  those  of  the  Ro- 
mish church,  and  often  contrary  to  them*    They  did 
not  practise  auricular  confession;  they  denied  thedoo- 
trine  of  the  real  presence ;  they  paid  no  idolatrous  *<*• 
ship  to  saints  ana  angels ;  they  did  not  inculcate  celibacy 
on  their  clergymen ;  and  in  several  other  points  thej 
were  opposed  to  the  Romish  faith.     One  great  accusa- 
tion brought  against  them  was  that  they  neglected  » 
observe  the  statutes  of  the  "  Holy  Fathers."    The  Col- 
dees  of  Iona  indeed,  obtained  the  name  of  the c<  Apos- 
tolic Order,"  as  their  piety  and  purity  resembled  the* 
of  the  early  Christian  times;  "they  preached,**  up 
Bede,  "  only  such  works  of  charity  and  piety  so  they 
could  learn  from  theprophetical, evangelical, andapof- 
tolical  writings."     The  Culdees  continued  tofloorbfc 
for  several  centuries ;  they  were  considerably  reduce*! 
both  in  number  and  influence  in  the  twelfth  ceotorr; 
and  in  Dunkeld  and  Monymuak  they  continued  to 
support  a  feeble  existence  for  two  centuries  longer. 
Their  chief  seat  in  Scotland,  in  addition  to  the  tv» 
places  just  specified,   were  at  Dumblane,  Beech* 
Montrose,  Scone,  Kirkcaldy,  Culross,  Melrose,  lnt> 
colrae,  and  Dunfermline. 

"  The  first  check  to  the  celebrity  end  influence  J 
Iona  was  the  invasion  of  the  Norwegians  and  Dan« 
in  the  beginning  of  the  ninth  century.  By  then  u 
was  repeatedly  pillaged  and  burnt,  and  its  monks  *cJ 
abbots  massacred.  Soon  after  it  came  to  be  un*: 
their  settled  dominion,  together  with  the  rest  of  & 
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Ute.  Wetter*  Isles.    As  these  barbarians  held  learning  in    regular  state  of  the  Scottish  church.    After  the  visit  of  Sutirtlci. 
££  no  estimation,  the  college  of  Ions,  though  it  continued    the  first  papal  legate  Palladius,  the  sway  of  Rome  com-  Ktmu-n-' 
F«-  to  exist,  began  to  decline,  and  bad  its  connexion  with    roenced ;  and,  in  no  long  time,  theis  victory  was  com-  Ecdbnuo. 
2??"^^  ******  m  *  S7**1.  ««»•  cut  off.    Dun-    plete,  though,  as  we  just  remarked,  the  Culdees  were  esl  etate. 
k«id  affected  then  for  some  time  to  be  the  primate's    not  totally  abolished  till  the  fourteenth  century.     In 

seat  in  Scotland,  but  did  not  long  maintain  its  claim  ;  1127,  Gregory,  abbot  of  the  Culdees  of  Dunkeld,  was 
for  about  the  end  of  the  ninth  or  beginning  of  the    made  a  bishop;  and  this  is  among  the  earliest  of  the 

tenth  century,  the  legend  of  Si.  Hegulus  and  the  ap-  regular  creations  that  can  be  well  ascertained.    The 

parition  of  St.  Andrew  was  invented;  inconsequence  authority  of  the  pope  now  became  gradually  recog- 

of  which  8t  Andrews  came  to  be  considered  as  the  nised,  though  the  Scottish  nobles  and  clergy  long  and 

principal  see  of  Scotland,  and  St*  Andrew  to  be  const-  often  rebelled  against  foreign  interference,  and  claimed 

dered  as  the  tutelar  saint,  instead  rf  St.  Coiambe.  the  right  of  judging  for  themselves.    The  Romish 

"  Still,  however,  the  Culdees  retained  their  influence  power  was  scarcely  complete,  when  it  was  for  ever 

and  respect,  and  often  elected  the  bishops  of  their  abolished  by  the  Reformation. 

bounds.  At  length,  in  the  twelfth  and  thirteenth  cen-  Of  Iona  itself,  as  the  most  important  establishment, 

turies,  the  Romish  monks  poured  into  the  kingdom,  we  may  here  finally  observe,  that,  in  the  time  of  Edward 

supplanted  the  Culdees,  and  by  degrees  got  possession  the  First,  and  from  the  consequent  annexation  of  the 

of  ail  their  monasteries.    The  followers  of  St  Columba  Isle  of  Man  to  England,  the  bishops  of  Iona  became 

did  net  think  it  unlawful  to  marrj  and  to  take  the  bishops  of  the  isles,  while  those  of  Man  retained  the 

charge  of  families  as  well  as  of  parishes.    The  new  title  of  the  Sudereyt  and  Man;  and  that,  in  *017,  the 

monks,  on  the  other  hand,  lived  in  celibacy,  affected  diocese  became  confounded  by  James  the  Sixth  with 

greater  purity,  and  had  more  ceremony  and  show ;  so  that  of  Argyll,  its  bishops  becoming  then  resident  in 

that  the  popular  tide  soon  turned  in  their  favour.  The  Lismore. 

Culdees  existed  no  longer  in  colleges,  but  for  a^  long  It  was  a  part  of  the  policy  of  the  Popish  clergy  to  gain 

Culdees. 
ito  Scot* 
election  of  those  buildings  in  Iona  which  yet  remain,  land,  had  been  known  for  several  centuries  in  various 
Theoriginal  structures  appear  to  have  been  merely  wat-  nations  of  Europe.    Anthony  of  Egypt  is  supposed  to 
tied  huts,  as  was  a  general  usage  in  Ireland  and  Eng-  have  been  the  author  of  this  system.    In  305,  he 
land  at  this  early  date;  and  it  is  very  certain  that  the  thought  it  meritorious  to  forego  the  charities  and  sym- 
present  buildings  cannot  reach  higher  than  the  time  we  pathies  of  life,  and  to  retire  into  the  depths  of  the  de- 
have  here  assigned,  because  it  is  on  record  that  the  sert  for  the  practice  of  austerity.    His  example  was 
"  Irish  doctors"  of  this  establishment  united  to  pull  successively  followed  at  Rome  and  in  Pontus,  and  St* 
down  a  stone  church  which  had  been  erected  by  the  Martin  of  Tours,  who  flourished  towards  the  end  of  the 
Boman  Catholic  clergy  in  the  twelfth  century.    The  fourth  century,  was  the  first  that  founded  a  monastery 
nunnery,  which  was  erected  for  canonesses  of  St.  Au-  in  western  Europe.    Popish  monasteries  were  net  rn- 
gustin,  could  not  be  of  a  higher  date,  though  apparent-  troduced  into  Scotland  till  early  in  the  twelfth  centu- 
Tj  among  the  oldest  buildings  there;  as  female  estab-  ry ;  but  before  the  year  1169,  owing  to  the  great  en- 
lishments  formed  no  part  of  the  practices   of  the  couragement  given  diem  by  David  L  they  had  become 
Culdees.  more  common  than  m  any  country  of  Europe  of  equal 
Great  obscurity  hangs  over  the  establishment  of  bi-  extent  and  population.    Owing  to  the  blind  devotion 
shops  and  bishoprics  in  Scotland.  Though  St  Columba  and  munificence  of  nobles  and  princes,  they  continued 
was  only  an  abbot,  his  jurisdiction  extended  over  all  to  increase  during  the  three  subsequent  centuries;  and 
the  Irish  churches,  and  be  was,  in  fact,  the  primate  of  though  Spottiawood  states  them  as  amounting  only  to 
Ireland  as  well  aa  of  Scotland  In  our  own  country,  hir  170,  others  with  more  truth  have  estimated  them,  at 
command  included  Dunkeld,  St  Andrews,  Abernethy,  nearly  double  that  number.    (Life  of  Knox,  i.  348. 
and  indeed  all  the  other  monasteries;  and  thus  he  held  Dalzelfs  Fragments,  pp.  11,  12.)    The  number  of 
the  away  even  over  bishops,  as  is  remarked  by  our  monks  in  each  establishment  varied  exceedingly.    In 
ecclesiastical  historian    Bene.     The  fact  is,  in  this  1542,  there  were  200  in  Melrose  alone;  while  in  1559 
case,  the  terms  bishop  and  abbot  were  frequently  con-  there  were  only  eight  in  the  Greyfriars  at  Perth, 
founded  at  the  bemnning  |  and  as  abbeys  were  long  (Dalsell  ttt  Supra.    Knox,  Historic,  128.) 
prior  to  dioceses,  the  mystery  appears  easily  solved.  It  was  the  policy  of  the  Popish  clergy,  whose  influ- 
Abbots  were  frequently  baronial  sovereigns;  and,  in  ence  and. aggrandizement  increased  bm  ignorance  and 
other  cases,  the  terms  were  synonymous,  or  the  abbots  error  prevailed,  to  extinguish,  as  for  as  possible,  the  il- 
possessed  the  rank  of  the  one,  and  the  jurisdiction  and  lumination*  of  the  holy  Scriptures,  and  to  substitute 
office  of  the  other.    Nor  was  it  uncommon,  in  the  early  the  most  absurd  and  impious  doctrines,  that  their  impos* 
ages  df  the  church,  to  consecrate  bishops  who  had  no  tores  might  command  the  most  implicit  belief ;  ana,  to 
jurisdiction  ;  while  some  bishops  resigned  their  charges  rivet  the  fetters  of  superstition,  threatening  were  de- 
to  found  abbeys.    As  St  Columba  is,  by  some  of  the  nounced  against  those  who  presumed  to  disobey  their 
early  writers,  called  archbishop  and  pontifex,  the  supe-  mandates.  Superstition  and  imposture  had  gained  a  great 
riority  of  his  rank  admits  of  no  question,  as  these  ap*  ascendency  over  the  rude  and  ignorant  Scots,  and  thus 
peilatwns  were  never  bestowed  on  the  inferior  clergy,  the  clergy  attained  to  an  exorbitant  degree  of  opulence 
The  bishopric  of  St  Andrews  is  said  to  have  been  and  power,  which  necessarily  corrupted  their  orcfer,  and 
the  first  diocesan  erection  in  Scotland,  and  to  have  been  debased  the  whole  system  of  their  religion. 
established  by  Grig.    This  date  is  remote,  and  it  iscer.  ~  The  Scottish  kings  very  soon  demonstrated  the  un- 
tain  that  mere  were  no  regular  dioceses  m  Scotland  tOl  due  influence  which  the  clergy  had  sequirecrover  them, 
long  after.    It  is  from  the  date  of  the  arrival  and  esta-  by  the  vast  additions  which  they  made  to  their  immu* 
btisbment  of  the  Romish  clergy,  that  we  must  fix  the  mtice  and  riches.    The  proruse  Jriety  of  David  the 
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Statistics.  First!  transferred  almost  the  whole  crown  lands  to  the 
church.  The  clergy  were  daily  loaded  with  new  pos- 
sessions, until  they  became  so  powerful  that  they  paid 
the  full  half  of  the  national  taxes.  Their  influence  pro- 
cured the  erection  of  magnificent  temples,  *nd  their 
opulence  furnished  them  with  showy  apparatus  for 
worship,  which  fascinated  the  senses,  and  imposed  on 
the  imaginations  of  the  people.  These  nurseries  of 
superstition  and  indolence  universally  degenerated, 
and  became  the  notorious  haunts  of  debauchery. 
Exempted  from  secular  jurisdiction,  and  corrupted 
by  wealth  and  idleness,  the  immoralities  of  the  cler- 
gy were  become  a  scandal  to  religion;  and  an  out- 
rage on  decency.  Though  nominally  separated  from 
the  world  by .  the  law  of  celibacy,  the  clergy  of  all 
ranbis  were  shamefully  profligate ;  the  bishops  openly 
kept  their  harlots,  provided  their  sons  with  benefices, 
ana  married  their  daughters  to  the  sons  of  the  nobility 
and  gentry. 

The  ignorance  of  the  clergy  respecting  religion  was 
as  gross  as  their  morals  were  dissolute.  Until  the  re- 
formed doctrines  had  made  some  progress,  neither 
Greek  nor  Hebrew  was  taught  in  any  seminary  in 
Scotland.  Even  bishops  were  not  ashamed  to  confess 
that  they  never  read  any  part  of  the  sacred  Scriptures, 
except  what  they  found  in  their  missals.  So  ignorant 
were,  the  clergy  even  on  the  continent,  that  they  pub- 
licly accused  Luther  of  composing  a  wicked  book  call-* 
ed  the  "  New  Testament,"  and  inventing  two  new. 
languages,  the  Greek  and  the  Hebrew. 

The  narangues  delivered  for  sermons  by  the  monks 
were  ludicrous  and  Contemptible.  They  consisted  of 
legendary  tales  concerning  the  founder  of  some  reli- 
gious order,  his  sanctity,  the  miracles  that  he  perform- 
ed, his  watchings  and  combats  with  the  devil,  the  vir- 
tues of  charms,  holy  water,  and  the  horrors  of  pur- 
gatory. 

For  many  centuries  before  the  Reformation,  the  ne- 
cessity of  an  ecclesiastical  reform  was  generally  ad- 
mitted by  the  Catholics  themselves.  In  the  thirteenth 
century,  the  preaching  friars  were  instituted  with  the 
view  of  restoring  that  duty  so  generally  neglected  by 
the  superior  clergy,  and  of  opposing  the  popular  preach- 
ing of  the  Lollards,  as  the  Jesuits  were  afterwards 
founded  to  oppose  learning  to  the  Protestants. 

Waldus  in  the  twelfth,  Wickliff  in  the  fourteenth, 
and  Huss  in  the  fifteenth  century,  inveighed  with  great 
boldness  against  the  errors  of  popery.  Their  success 
in  confuting  these  was  complete ;  but  being  prosecuted, 
their  followers  were  not  numerous.  The  long  and 
scandalous  schism  which  divided  the  Romish  church 
during  the  latter  part  of  the  fourteenth  and  the  begin- 
ning of  the  fifteenth  centuries,  greatly  diminished  the 
popular  veneration  for  the  papal  dignity. 

In  Scotland,  at  the  end  of  James  the  Fifth's  reign, 
the  same  contempt  for  the  clerical  authority  and  in- 
difference to  religion  were  universal.  Few  attended 
mass  on  Sundays,  much  less  on  other  occasions ;  and 
of  those  who  attended,  some  scoffed  and  behaved  ir- . 
reverently,  while  others  busied  themselves  in  merchan- 
dise even  at  the  church  porch. 

While  such  a  state  of  things  could  not  well  be  con- 
templated without  an  eager  desire  for  reformation,  it 
should  not  be  forgotten  that  the  hand  of  an  overruling 
providence  was  conspicuous  in  the  combination  and 
concurrence  of  circumstances,  in  raising  up  and  qua- 
lifying zealous  and  resolute  champions  to  bear  witness 
to  the  truth,  and  suffer  for  its  sake. 
The  most  efficient  cause  was  the  translation  of  the 


Scriptures  in  the  vernacular  languages.    By  menu  of 
the  art  of  printing,  invented  a  short  time  before  the  »» 
Reformation,  copies  of  the  Scriptures  were  multiplied;  Br. 
and  notwithstanding  the  clergy  interdicted  the  perns*!  d 
of  the  sacred  volume,  it  was  procured  and  read  with 
great  avidity.    To  the  instruction  derived  from  the 
Scriptures,  and  not  to  any  injury  offered  to  his  order, 
must  be  ascribed  the  vigorous  and  unwearied  exertions 
of  Luther  in  exposing  and  combating  the  abominations 
of  Rome.     All  Saxony,  all  Germany,  all  Europe,  vis 
in  a  short  time  filled,  with  the  voice  of  this  bold  re- 
former.    He  soon  acquired  the  decided  support  of 
many  of  the  German  princes,  who  protected  him  from 
the  vindictive  policy  of  Rome  and  from  the  violence  of 
imperial  persecution.     Before  the  name  of  Luther  im 
known  in  Switzerland,  Zuingliushad  begun  to  explain 
the  Scriptures  to  the  people,  and  to  censure  the  errocs 
of  the  Romish  church ;  and  he  actually  called  in  quo. 
tion  the  supremacy  of  the  pontiff  before  Luther  ven- 
tured to  attack  any  corruption  except  the  sale  of  in* 
dulgences. 

To  prevent  the  dissemination  of  scriptural  know* 
ledge,  the  Catholic  clergy  employed  every  artifice  and 
expedient:  but  their  vigilance  was.  unavailing;  by 
means  of  the  English  merchants  who  traded  to  the 
continent,  the  Scots  procured  Tindal's  translation  of 
the  Scriptures,  with  many  Protestant  books*  The  ut- 
most circumspection  in  perusing  them  was  indispen- 
sable ;  one  copy  of  the  Bible  or  of  the  New  Testament 
supplied  several  families.  The  midnight  hour  wis 
chosen  for  perusing  the  sacred  oracrea.  Whan  the 
trembling  auditors  were  assembled,  the  Bible  wu 
brought  from  its  concealment,  and  while  one  read,  the 
rest  listened  with  much  attention,.  ,ln  this  manner 
was  knowledge  diffused,  at  a  period  when  there  ap- 
pears not  to  have  been  any  public  teacher  of  the  troth 
in  Scotland. 

The  reformed  doctrines  were  early  introduced  h> 
to  Scotland.  John  Resby  and  Peter  Craw  suffered 
martyrdom  at  St.  Andrews  about  the  end  of  the  ltth 
century  for  exposing  the  absurdities  of  the  Romish 
faith.  And  the  inhabitants  of  Ayrshire,  including  mo>t 
of  those  of  high  rank,  having  embraced  reformed  doc- 
trines, were  so  formidable  to  the  popish  religion,  to 
early  as  1416,  that  it  was  enacted  by  the  university 
of  St.  Andrews,  that  no  person  should  obtain  the  de- 
gree of  master  of  arts,  unless  he  swore  to  resist  all  ad- 
herents of  the  sept  of  Lollards,  the  name  by  which  the 
reformers  were  designated.  Patrick  Hamilton  wis 
brought  to  the  stake  in  1528 ;  and  the  new  opinions 
continued  to  gain  ground  so  rapidly,  that  in  1559  the 
papal  jurisdiction  was  abolished  by  act  of  parliament 
A  confession  of  faith  drawn  up  by  Knox  and  his  bre- 
thren was  passed  by  the  same  parliament;  and  the 
Protestant  religion  ratified  as  that  of  the  state.  At 
this  period  the  form  of  ecclesiastical  government  vai 
not  minutely  determined ;  but  the  presbyterian  pre- 
vailed, as  introduced  by  Knox  from  Geneva.  Io 
1581,  the  presbytery  of  Edinburgh,  the  first  in  Scot- 
land, was  erected;  and,  in  159%,  the  presbyterian 
form  of  worship  received  the  sanction  of  parliament 
James  VI.  wishing  to  establish  uniformity  of  religion 
in  the  northern  and  southern  dominions,  and  disre- 
garding the  sentiments  of  his  Scottish  subjects,  at* 
tempted  to  introduce  episcopacy.  But  the  modified 
species  of  episcopacy  which  he  and  his  successor  bad 
established,  was  overthrown  by  the  decisions  of  the 
famous  presbytery  held  in  Glasgow  in  1(558;  deci- 
sions which  were  in  the  subsequent  year  confirmed 
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*•  by  the  Scottish  parliament    Presbytery  maintained 

^  its  ground  from  this  period  till  the  restoration  in  1660, 

**■  when  episcopacy  again  received  the  sanction  of  go- 

e*    vernment ;  but  after  a  violent  and  sanguinary  struggle 

of  twenty-eight  years,  the  blackest  period  in  Scottish 

history,  it  was  finally  triumphant,  and  established  as 

it  now  stands  in*l688,on  the  accession  of  William 

and  Mary.     The  Westminster  Confession  of  Faith  was 

then  received  as  the  standard  of  the  national  creed ; 

which  all  ministers,  and  principals  and  professors  in 

universities  are  obliged  to  subscribe  as  the  confession 

of  the  frith  before  receiving  induction  into  office. 

The  church  of  Scotland  is  remarkable  for  its  uncom- 
mon simplicity  of  worship ;  it  possesses  no  liturgy,  no 
altar,  no  instrumental  music,  no  surplice,  no  fixed 
canonical  vestment  of  any  kind.  It  condemns  the 
worship  paid  to  saints,  and  it  observes  no  festival  days. 
Its  ministers  enjoy  a  parity  of  rank  and  of  authority  ; 
it  enforces'  that  all  ministers,  being  ambassadors  of 
Christ,  are  equal  in  commission,  that  there  is  no  order 
in  the  church  as  established  by  the  Saviour,  superior 
to  presbyters,  (rgtfCorigsi,)  and  that  bishop  (i*«r**- 
*■•;}  and  presbyter,  though  different  words,  are  of  the 
slime  import. .  It  acknowledges  no  earthly  head :  its 
judicatories  are  quite  distinct  from,  and  independent 
of,  any  civil  judicatory  ;  insomuch  indeed  that  the  de- 
cisions of  the  one  are  often  contrary  to  those  of  the 
other,  yet  both  remain  unaffected  and  unaltered. 
When,  for  example,  a  clergyman  has  been  presented 
to  a  parish  by  a  patron,'  and  induction  and  ordination 
have  followed  on  that  presentation,  if  afterwards  it  be 
found  that  the  patron  who  had  given  the  presentation 
has  not  that  right,  and'  that  it  belongs  to  another,  the' 
clergyman  may  be  ejected  as  to  all  the  temporalities 
of  the  office ;  but  quoad  sacra,  he  may  continue  mi- 
nister of  the  parish,  and  exercise  all  the  sacred  func- 
tions :  and  though  a  new  presentee  may  obtain  a  right 
to  the  civil  endowments  of  the  benefice,  he  can  per- 
form none  of  the  sacred  duties  while  the  other  chooses 
to  avail  himself  of  this  privilege. 

There  are  four  ecclesiastical  judicatories,  namely, 
the  Kirk  Session,  the  Presbytery,  the  Synod,  and  the 
General  Assembly,  from  each  of  which  there  is  a  power 
of  appeal  to  the  other;  but  the  decision  of  the  General 
Assembly  is  supreme. 

The  lowest  court  is  the  Kirk  Session,  which  is  com- 
posed of  the  minister  of  the  parish,  who  is  the  modera- 
tor or  president  of  it,  and  a  number  of  the  most  grave 
and  respectable  laymen;  members  of  the  congregation. 
Their  number  varies  in  different  parishes,  five  or  six 
being  about  the  average  number,  and  their  services 
are  entirely  gratuitous^      They   are   something  like 
church  wardens  in  England,  only  they  have  a  spiritual 
jurisdiction,  as  it  is  a  part  of  their  duty  to  visit  the 
sick,  &c    The  Kirk  Session  takes  cognisance  of  cases 
of  scandal,  such  as  fornication;  sabbath-breaking,  pro- 
fane swearing.    It  also  manages  the  funds-  of  the  poor, 
a  duty  in  which  it  formerly  was  assisted  by  deacons, 
a  class  of  men  inferior  to  elders,  as  they  had  no  spi- 
ritual jurisdiction,  bnt  not  being  found  necessary,  they 
are  consequently  disused. 

The  Presbytery,  which,  is  the  court  next  in  dignity, 
is  composed  of  the  ministers  of  a  certain  district,  with 
an  elder  from  each  parish.  The  number  of 'presby- 
teries is  seventy-eight.  Their  chief  duty  consists  in 
the  management  of  such  matters  as  concern  the  church 
within  their  respective  bounds.  But  they  may  origi- 
nate any  matter,  and  bring  it  under  the  view  of  the 
Synod  or  General  Assembly.     They  have  also  the 
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superintendence  of  education  within-  their  bounds,  such  .  Statistics. 
as  the  induction  of  teachers,  and  the  examination  of  v-^^*-' 
Schools.  Ecdesiastt- 

The  Synod  Is  the  next  intermediate  court.  There  cal  State. 
are  fifteen  synods,  each  consisting  of  the  clergymen 
of  a  certain  number  of  presbyteries,  with  elders  as 
in  presbyteries.  Presbyteries  meet  generally  once  a* 
month ;  synods  twice  a-year,  though  some  remote  sy- 
nods, such  as  that  of  Argyle,  only  once. 

The  General  Assembly  is  the  last  and  supreme  court, 
and  meets  yearly  in  the  month  of  May  in  Edinburgh, 
and  continues  its  sitting  for  twelve  days.  The  king 
presides  by  his  representative,  who  is  always  a  noble- 
man, and  is  denominated  the  Lord  High  Commissioner. 
The  General  Assembly  is  a  representative  court,  con- 
sisting of  200  members,  representing  presbyteries,  and  » 
356  elders  representing  burghs  or  presbyteries,  and 
five  ministers  or  elders  representing  universities,— 
making  altogether  36 1  members.  They  choose  a  mo- 
derator or  president,  out  of  their  own  number,  distinct 
from  the  Royal  Commissioner,  the  duty  of  the  latter 
consisting  merely  in  convening  and  dissolving  the  court, 
and  in  forming  the  medium  of  communication  between 
it  and  the  throne.  The  moderator  is  now  always  a 
clergyman,  though  previously  to  1688,  laymen  some- 
times held  that  office. 

The  following  Table  explains  the  Ecclesiastical  Slate  of 

Scotland* 


Synods. 


Pre*by- 


•*t 


Lothian  and  Tweeddale  - 
Merte  andTiviotdale.»... 

Dumfries. 

Galloway. : 

Glasgow  and  Ayr 

Perth  and  Stirling.. ••—.. 
-fife  ••••••■.  •••••-•■•••••••••»«». 

Angus  and  M earns.. 

Aberdeen.. ~... 

Moray 

floss. ••«•• •••••■••«.••» ........ 

Sutherland  and  Caithness... 

Argyle. 

Glenelg. 

Orkney  and  Shetland 


15 


7 
6 
5 
3 
7 
5 
4 
6 
8 
7 
S 
3 
5 
5 
4 


Parishes. 


78 


107 
66 

.  53 
37 

129 
81 
66 
78 
97 
52 
.23 
23 
39 
29 
29 


Clergy, 
men* 


910 


116 
66 
54 
37 

133 
82 
71 
82 

100 
54 
23 
23 
40 
29 
30 


940 


The  revenue  of  the  clergy  arises  from  tithes  called 
teinds,  and  .from  glebe  lands,  the  minimum  extent  of 
which  is  four  acres-  of  arable  land,  with  as  much  pas- 
ture ground  as  will  feed  a  horse  and  two  cows.  The 
greater  part  of  the  land  of  Scotland  having  been  va- 
lued at  a  very  remote  period,  the  maximum  of  teinds 
for  which  they  are  liable  was  thus  fixed  and  can  ne« 
ver  be  augmented.  The  clergyman  is  not  entitled  to 
all  the  teinds  cf  the  parish ;  at  least  not  without  the 
sanction  of  the  Court  of  Session,  which,  under  the 
name  of  Court  of  Tejnds,  takes  cognisance  of  such 
matters ;  but  there  is  a  power  of  appeal  from  its  deci« 
sions  to  the  House  of  Lords. 

In  some  parishes  the  free  teinds  are  so  limited,  that 
they  do  not  in  some  instances  amount  to  L.100,  and 
in  others  not  nearly  that  sum.  This  being  much  too 
small  an  income  for  the  comfortable  maintenance  of  a 
family,  government,  in  1810,  enacted,  that  the  mini- 
mum of  stipend  (in  addition  to  the  manse  and  glebe) 
should  be  L.150,  .and  that  the  sum  necessary  to  make 
up  this  income  should  be  paid  out  of  the  treasury. 
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Statistic*.  Out  of  890  parishes,  this  augmentation  takes  place  in 
~  the  case  of  172 ;  and  the  sum  required  for  tbia  purpose 

is  L.l 0,000  annually.  There  is  very  little  inequality 
in  the  income  of  the  Scottish  clergy ;  few  have  an  in- 
come of  above  L.330,  while  the  average  has  been  com- 
puted  at  L.285,  including  manse  and  glebe.  In 
Greenock  and  North  Leith,  where  the  glebe  has  been 
feued,  the  income  is  much  larger,  the  former  of  these 
yielding  L80Q,  the  latter  L.1S00.  In  large  towns, 
also,  the  stipends  are  enlarged  to  meet  the  exigencies 
of  the  situation ;  and  thus  the  ministers  of  Edinburgh 
enjoy  a  revenue  of  nearly  L.700,  varying  a  little  ac- 
cording to  the  sources  (an  annual  tax  on  house  rent 
and  duties  connected  with  the  port  of  Leith)  from 
:  which  it  is  collected. 

In  addition  to  parish  churches,  there  are  chapels-o£» 
ease  in  lsrge  parishes  where  one  church  is  insufficient ; 
thus  in  St.  Cuthbert's,  or  West  Kirk  parish,  there  are 
no  less  than  three  such  cbapele,  the  population  being 
upwards  of  40,000.   The  total  number  of  such  chapels 
is  fifty-four.     So  early  as  the  year  1709,  a  society 
-was  formed  for  promoting  Religion  and  Education  in 
the  Highlands  and  Islands  of  Scotland.    From  the 
funds  of  this  society,  and  from  L.  2,000  annually  given 
by  the  king,  missionaries,  teachers,  and  catechists,  are 
employed  in  these  places.    This  Jhas.  a  most  beneficial 
tendency,  aod  will  tend  more  than  any  other  thing  to 
the  civilization  and  refinement  of  that  part  of  the  king* 
dom.  By  the  bounty  of  government  additional  churches 
are  about  to  be  erected  in  large  and  populous  parishes. 
Dissenters  in  Scotland  amount  to  about  a  fourth  of 
the  whole  population.    There  are  about  30,000  per- 
sons, representatives,  as  it  were,  of  the  Covenanters, 
in  the  reign  of  Charles  II.  who  would  not  accept  of 
the  settlement  of  presbytery  as  fixed  at  the  Revolution, 
and  who  are  commonly  termed  Cameronians  from  the 
name  of  their  famous  leader.    Almost  all  the  dissent- 
ers are  more  rigid  presbyteriaas  than  the  members  of 
the  established  church,  and  are  all  strict  Calvinists. 
The  following  table  gives  a  general  view  of  the  man- 
ner in  which  the  inhabitants  of  Scotland  may  be  ar- 
ranged according  to  their  religious  opinions. 


Churches  in  Ireland  in  connexion  with  the  efcoreh  fa* 

of  Scotland  1  <~*v 

Churches  abroad  in  connexion  with  the  church  a* 
of  Scotland. 


n  Canada 
Nova  Scotia 
New  Brunswick 
New  South  Wales,  &c. 


10 
6 

2 
7 

25 


25 


Ministers  of  the  church  of  Scotland  on  the 
Dutch  establishment. 


Amsterdam 

2 

Rotterdam 

2 

Dordrecht 

1 

Middleburg 

1 

6  6 

employed  by  the  committee  of  Gene* 
ral  Assembly  for  managing  the  Royal  Beamy    38 
Missionaries  employed  by  the  Society  for  preps* 
gating  Christian  Knowledge  9 

The  following  is  a  list  of  the  synods  of  dissent- 
ers from  the  church  of  Scotland. 

Ncofprabftskk  Ho.of**dia 

Reformed  Presbyterian  synod  3  28 

The  united  associate  synod  of  the 
secession  church        •        .         1.0  553 

Of  whom  there  are  out  of  Scot- 
land, viz.  at  Newcastle        , 

London  , 


The  associate  synod 

Original  Burgher  Associate  Synod 

The  constitutional  presbytery,  or 

original  Antiburghers 
Relief  synod 
The  Scottish  Episcopal  communion,  six  die* 


19 

14 
7 

21 
3 
5 

0 

7 


Table  of  Religious  Opinion* 

1.  jnemoers  oc  xne  esteMisoeci  cnurcn, 

2.  Seceders  from  the  established  church 
of  various  descriptions,  but  all  hold- 
ing presbyterian  principals, 

Total  of  Presbyterians, 

3.  Separatists,  of  various  persuasions,  as 
Baptists,  Bereans,  Gkssites,  Unitari- 
ans, &c  «. 

4.  Roman  Catholics,        ... 

5.  Scotch  Episcopalians, 

6.  Church  of  England, 

7*  Methodists,  ... 

3.  Quakers,  ... 


1,656,484 


265,000 
1,923,484 


50,000 
70,000 
33,000 
5,000 
10,000 
530 

2,092,014 


Episcopal  chapels  in  Scotland  not  connected 
with  the  Scottish  Episcopal  communion 

Independent  churches  h>  connexion,  with  the 
congregational  union  of  Scotland 

Total  number  of  churches  not  in  the  establish- 
ment  .  .  .  ,        » 

From  which  deduct  as  in  connexion  with  the 
church  .... 

Number  of  dissenting  churches  m  Scotland 
To  which  add  the  number  of  established  cler- 
gymen       •        ••»•» 

And  the  chapels  of  ease  and  missionaries 


19 
50 

16 

84 

6 

77 

868 

1S5 

938 

101 


The  following  table  represents  the  state  of  the 
churches  connected  with  the  establishment,  and  also 
of  the  dissenting  chapels  at  the  end  of  1 825. 
Chapels  of  ease  in  the  church  of  Scotland  54 

Churches  in  England  in  connexion  with  the  church 
of  Scotland,  of  whom  nine  clergymen  are  not  li- 
centiates of  the  church  of  Scotland  52 


Total  number  of  clergymen  in  Scotland,  ex* 
cepting  Catholic  clergymen*  of  whom  there 
are  no  returns        .  171? 

Though  the. established  religion  of  Scotland  u  tss 
reformed,  there  are  still,  as  is  evident  (rom  the  preced- 
ing table,  considerable  remains  of  that  ancient  religion 
which  has  never  adopted  the  sentiments  of  the  n* 
formers.  The  antiquity  of  the  Catholics  claims  for  then 
a  distinct  notice.  And  here  we  mast  separate  the esml 
inhabitants  following  the  Romish  church,  to  bestow  ear 
attention  on  those  who  are  the  hereditary  Catholiot  of 
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ti*  ftffrttonrl    Tke  former  Cflwiit  chiefly,  or  rather  solely  education  are  now  oonnned  to  Scotland.     Of  these   Statktia. 
'^  of  ocouional  Irish  persons,  generally  labourers  and  me*  Lismore  is  the  chief,  and  Auchcort  the  next,  main*  iTm\mTt 
•»*-  chanics,  and  are  chiefly  found  in  the  populous  towns  of  tained  chiefly  by  the  produce  of  lands,  and  in  the  for-     y^^" 
*     the  west.    In  Glasgow  alone  they  have  been  estimated  mer  case,  by  that  of  a  manufactory  of  lime.    Three  ** 
at  10,000,  and  we  need  not  name  the  conjectures  and  Bishops,  in  partibtu,  have  the  charge  of  as  many  dio- 
computations  made  el  their  numbers  in  Dumfries  and  cesan  divisions,  of  which  Lismore  and  Auchcort  are 
the  other  towns  which  they  frequent  or  inhabit.  the  places  of  two,  and  the  third  is  located  in  Edin« 
As  to  the  hereditary  Catholics,  their  precise  numbers  burgh.    The  priests  are  few  in  number,  but  found  in 
axe  not  known,  but  they  are  estimated  by  their  own  the  various  places  where  the  population  of  this  per* 
clergy  as  lying  between  50,000  and  60,000.    They  are  suasion  is  concentred ;  and  hence  the  performance  of 
divided  between  several  districts,  where  they  have  re-  their  duties  is  necessarily  deficient,  as  the  remoter  and 
mained  from  the  earliest  separation  of  the  churches ;  scattered  Catholics  have  little  opportunity  of  profit- 
undergoing  little  or  no  change  further  than  what  has  ing  by  their  instructions,  except  under  distant  visits- 
arisen  from  the  progress  of  population  and  from  emi-  tiona, 

gration;  and,  speaking  generally,  the  great  mass  is       As  to  the  church  revenue,  we  may  say  that  is  no- 
found  among  the  Highlanders.  thing ;  and  from  the  poverty  of  the  flocks,  the  office 
In  the  Western  islands,  Barra  is  so  far  Catholic,  that  of  priest  is  truly  one  of  religion  and  of  privation* 
it  contains  but  very  few  Protestants ;  and  the  same  There  are  no  foreign  grants  for  its  maintenance.    Hie 
religion  is  found  in  South  Uist,  Benbecula,  and  North  property  of  Auchcort  was  held  on  a  long  lease  which 
Uist,  more  scantily  further  north,  so  as  to  comprise  a  will  shortly  expire,  and  that  of  Lismore  is  scarcely  suf- 
oonsiderable  proportion  of  the  population  of  the  Long  ficient  to  maintain  its  very  limited  college.    A  grant 
Island.    In  the  inner  islands,  Egg  and  Canna  are  of  L.  1000  per  annum,  formerly  given  by  our  govern- 
chiefly  Catholic,  as  i*  Rum  in  part;  but  comparatively  meet,  has  been  suppressed  and  not  replaced  ;  and  the 
lew  are  found  in  the  other  islands,  and  in  many  there  ministry  has  consequently  nothing  to  depend  on  but 
are  none  at  all.    It  is  impossible  to  be  very  minute  the  contribution  of  its  flocks,  which,  from  their  general 
in  these  details.  poverty,  are  necessarily  small.    A  few  small  chapels 
On  the  western  shore,  the  great  centre  of  the  Ca-  in  different  places  serve  for  the  performance  of  the 
tholic  population  is  a  district  which  may  be  held  to  in-  weekly  or  periodical   duties ;  but  in  many  of  the 
elude  Arasaig,  Moidart,  Morrer,  Knoydart,  and  parts  islands  and  elsewhere,  there  is  not  even  that  accommo* 
of  Kintail,  though  the  boundaries  need  not  and  can-  dation. 
act  be  accurately  defined.     Nor  would  it  be  easy  to 
limit  the  exact  places  of  those  found  in  Ross  and  Inver- 
ness-shires, though  here,  Inverness  itself,  and  Strath-  Chap.  VII.    State  of  Education  in  Scotlanb. 
glas,  may  be  considered  as  a  sort  of  centre.  In  Argyle- 

ahire,  Lismore  is  similarly  the  centre  of  Catholics,  who        There  is  no  country  in  the  world  where  the  estab-  State  of 

are  found  in  various  places  on  this  coast.  lisbments  for  the  education  of  all  ranks  in  society  are  education. 

In  the  properly  eastern  Highlands,  the  chief  mass  placed  on  such  an  excellent  footing, 
is  found  about  Tomantoule  and  Glen  Livat,  diverging  It  was  enacted  during  the  reign  of  William  and 
in  a  scattered  manner  to  the  neighbouring  country ;  Mary,  that  "  there  shall  be  a  school  and  schoolmaster 
and  this  enumeration  is  sufficiently  accurate  to  give  a  in  every  parish  of  Scotland,"  with  a  salary  varying 
general  notion  of  the  places  of  the  Highland  Catholics,  from  100  to  200  merks.  In  the  year  1805,  the  limits  of 
though  many  are  also  found  in  certain  parts  of  Perth*  the  salary  were  raised  to  300  and  400  merks,  or  to 
shire,  and  elsewhere,  which  it  would  be  tedious  to  in-  £l6t  iSs.  4d.  and  J£22,  4s.  5d.  To  this  was  added  a 
dicate.  dwelling  house,  having  at  least  two  apartments,  and  a 
In  Aberdeenshire,  there  is  also  a  centre  of  Catholic  quartet  of  an  acre  of  ground  for  a  garden.  The  pro* 
population,  which  may  be  considered  as  including  prietors  of  land  in  the  parish  are  assessed  for  these  ex- 
thoae  who  appertain  to  theahires  of  Banff  and  Moray,  pences  and  for  that  of  the  school-house.  Half  of  the 
and  the  Catholic  establishment  of  Auchcort  may  be  salary,  however,  is  paid  by  the  tenants,  and  the  other 
considered  as  its  centre.  Thus  Edinburgh  may  also  half  by  the  proprietors.  At  those  schools  are  taught 
be  considered  one,  on  account  of  its  Catholic  bishop ;  reading,  writing,  arithmetic,  and  in  general  the  Greek 
and  it  is  quite  superfluous  to  remark  that  some  few  are  and  Latin  classics,  French,  geography,  land-surveying, 
to  be  found  in  all  the  principal  towns  of  the  kingdom,  and  the  elements  of  mathematics.  The  fees  in  the 
Here,  however,  it  is  also  proper  to  say,  that  the  Catho-  country  parishes  vary  from  Is.  6d.  to  5s.  per  quarter. 
lie  church  of  Scotland  is  chiefly  confined  to  the  inferior  In  towns  and  villages  many  of  the  teachers  of  the  pa* 
orders,  though  it  must  not  be  denied  that  several  old  rish  schools  have  evening  schools,  at  which  mechanics 
opnlent  families,  and  among  these  two  of  the  peerage,  and  other  labourers  have  been  long  taught  arithmetic, 
(Traquak  and  Newburgh)  belong  to  it.  It  is  also  practical  geometry,  and  other  useful  branches  of  know- 
but  justice  to  remark  that  the  utmost  harmony  pre*  ledge. 

vails  when  the  two  churches  come  into  contact ;  that        Provision  being  thus  made  by  act  of  Parliament  for 

the  Catholic  people  are  among  the  most  orderly  and  the  support  of  a  school  in  every  parish  in  Scotland, 

industrious  of  the  population  ;  and  that  no  political  or  every  parish  possesses  one ;  and  as  all  the  schools  are 

other  grievances  on  this  subject  seem  to  be  felt.    The  placed  under  the  inspection  of  a  resident  clergy,  being 

children  of  Catholics  ere  in  general  educated  at  the  annually   visited  and   examined   by   the  presbytery 

parish  schools ;  and  in  those  parts  of  the  Highlands  within  whose  bounds  they  lie,  Scotland   possesses  a 

where  the  Catholics  are  most  numerous,  few  or  none  system  of  instruction  which  cannot  be  obtained  m 

but  Protestant  teachers  are  employed,  the  adherents  to  any  other  country  where  the  clergy  are  not  compelled 

both  religions  seeming  equally  anxious  to  avail  them-  to  residence.     A  very  great  number  of  the  schoolmas- 

selves  of  the  means  of  instruction  put  in  their  power.  ters  in  the  country  parishes  in  Scotland  are  young 

The  church  government  once  included  the  celebrated  men  who  are  either  students  in  divinity,  or  preachers 

foreign  seminary  of  Douay,  but  its  establishments  for  of  the  gospel,  and  whose  minds  are  deeply  imbued 
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with  all  the  learning  and  science  of  the  times,  and 
from  this  cause  there  is  a  good  understanding  between 
the  parochial  schoolmaster  and  the  established  clergy, 
which  produces  the  happiest  results. 
.'  With  such  establishments  for  education  it  is  not  to 
be  wondered  at  that  it  is  scarcely  possible  in  the  low. 
land  districts  of  Scotland  to  find  a  man  who  is  not  able 
to  read,  write,  and  count,  and  there  are  very  few  who 
cannot  write  and  read.   , 

In  the  highland  districts,  however,  but  particularly 
in  the  islands,  the  parishes  are  of  such  extent  that  it  is 
impossible  for  the  inhabitants  to  avail  themselves  of 
the  parish  schools,  and  consequently  the  people  in 
these  districts  are  instructed  in  a  very  inferior  degree 
to  die  lowlanders. 

This  great  evil  has  been  to  a  considerable  extent  re- 
medied by  the  Society  far  Propagating  Christian  Know- 
ledge, who  have  established  missionaries,  catechists, 
and  schoolmasters  in  these  benighted  districts.  In  or- 
der to  promote  the  same  object,  the  king  presents  to 
the  General  Assembly  every  year  the  sum  of  £2000. 

As  the  funds,  however,  and  consequently  the  exer- 
tions, of  this  society  are  greatly  limited,  the  state  of 
education  in  the  Highlands  and 'Islands  of  Scotland 
became  lately  a  subject  of  general  interest. 

In  1834,  the  General  Assembly  appointed  a  com- 
mittee  to  enquire  into  the  existing  means  of  education 
and  religious  instruction  throughout  Scotland.  This 
committee  transmitted  to  each  of  the  ministers  of  the 
907  parishes  a  list  of  queries,  in  order  to  ascertain  the 
facts  of  the  case.  They  received  in  the  course  of  the 
year  800  returns,  and  from  a  statement  which  they 
have  published  in  J  825,  we  have  taken  the  following 
abridged  view  of  the  leading  facts. 

'<  The  whole  population  of  Scotland  amounts  to 
2,093,856,  and  the  church  is  divided  into  \6  synods. 

In  the  ten  synods  of  Lothian  and  Tweeddale,  Merse 
and  Tiviotdale,  Dumfries,  Galloway,  Glasgow  and 
Ayr,  Perth  and  Stirling,-  Fife,  Angus  and  Mearns, 
Aberdeen,  and  Moray,' there  are  J64t  parishes,  and 
1,716,126  persons,  and  so  abundant  is  the  number  of 
schools  in  these  districts,  that,  with  a  few  exceptions, 
they  may  be  said  to  be  well  supplied  with  the  means 
of  education,  and  there  is  "Scarcely  an  individual  who 
has  not  been  taught  to  read. 

.  The  remaining  six  synods,  however,  namely  Argyle, 
Glenelg,  Ross,,  Sutherland  and  Caithness,  Orkney,  and 
Shetland,  situate  chiefly  in  the  Highlands  and  Islands, 
and  containing  only  143  parishes,  and  a  population  of 
577,730  persons,  are,  as  stated  in  the  parochial  returns, 
in  the  most  urgent  need  of  not  less  than  250  additional 
schools. 

The  number  of  scholars  that  would  attend  each  of 
these  250  schools,  it  is  computed,  at  a  low  average, 
would  amount  to  42.  It  follows,  therefore,  that  in 
these  synods  there  are  10,500  children  left  without  the 
means  of  any  education ;  and  the  committee  are  quite 
satisfied,  that  the  number  is,  in  fact,  much  greater 
than  the  calculated  number  of  10,500. 

These  10,500  children  alluded  to,  are  all,  it  is  to  be 
noticed,  under  15  years  of  age.  If  persons  of  all  ages 
are  included,  the  number  of  those  not  taught  to  read 
almost  exceeds  belief.  But  how  could  it  be  otherwise, 
when  more  parishes  than  one  are  described  as  not  hav- 
ing a  sufficient  number  of  schools  to  accommodate  one- 
tenth  of  their  population  ?  Several  are  said  to  be  in 
need  of  three  and  four,  and  one  of  even  six  schools ; 


and  as  to  another,  the  fact  is  mentioned,  that  it  can-  fat* 
sists  of  1000  square  miles,  and  has  a  population  of  **, 
4747  souls,  and  that  of  these  only  995  have  learned  Jw 
to  read  at  all. 

In  the  first  ten  synods  above  mentioned,  there  ire 
only  six  catechists  stated  to  be  necessary  for  the  doe 
means  of  religious  instruction  to  the  people,  and  this 
necessity  arises  from  the  large  territorial  extent  of  aone 
particular  parishes. 

In.  the  other  six  synods  also  above  mentioned,  no 
fewer  than  130  catechists  are  required!  Nor  will  this 
deficiency  seem  surprising,  when  the  physical  Jo. 
calities  of  the  country  are  considered.  There  sit 
many  islands  in  it  at  great  distances  from  the  cotit 
The  coast  of  the  mainland  is  often  indented  by  long 
arms  of  the  sea ;  and  its  -  whole  surface  is  mteraected, 
and  in  many  places  rendered  impassable,  by  precipe 
tous  mountains,  and  by  rapid  rivers. 

One  parish,  seventeen  miles  long,  on  the  mainland, 
has  an  island  belonging  to  it  with  a  population  of  300, 
situate  at  24  miles  from  the  shore,  and  owing  to  its 
great  distance,  and  a  dangerous  navigation  intervening, 
the  minister  cannot  visit  it  above  once  in  the  year. 
Another  parish  consists  of  nine  islands,  of  which  nx 
are  inhabited,  and  it  extends,  including  sea,  50  miles 
in  length,  and  SO  in  breadth ;  and  .a  third  parish  of 
24  miles  long  on  the  mainland,  includes  four  inhabited 
islands,  some  of  which  are  twenty  miles  distant  from 
each  other. 

Each  of  these  parishes  has  only  the  parochial  mi- 
nister to  perform  every  pastoral  spiritual  doty  to  the 
people.1' 

The  general  instruction  of  the  people  of  Scotland  U  Ssur 
greatly  promoted  by  Sunday  schools,*  which  are  ei-  dbaa- 
tablished  in  many  of  the  parishes  and  villages ;  and 
several  of  these  have  libraries  consisting  of  books  easily 
understood,  which  are  lent  out  to  the  children. 

Besides  the  parochial  schools  and  those  established  prm 
by  the  Society  above  mentioned,  there  are  many  pri-  «** 
vate  schools  in  every  part  of  the  country,  which  are 
supported  solely  by  the  fees  of  the  pupils,  and  some  of 
which  are  taught  by  women. 

In  the  principal  burghs  and  provincial  towns  offac^ 
Scotland,  where  the  parochial  schools  are  of  a  higher  «*» 
description,  they  have  been  distinguished  by  die  name 
of  Grammar  Schools,  and  the  title  of  rector  has  by 
courtesy  been  given  to  the  master.  At  such  school* 
there  is  generally  provision  for  accommodating  a  num- 
ber of  boarders ;  and  the  education  which  they  afford  n 
of  the  very  best  description. 

Within  the  last  20  years  another  kind  of  establish-  *** 
ment  has  arisen  in  some  of  the  larger  provincial  towns 
called  Academies.  These  institutions,  sometimes  un- 
der the  direct  patronage  of  the  magistrates,'  and  some- 
times under  that  of  subscriber*,  are  taught  by  a  rector 
and  several  subordinate  masters.  They  exist  at  Ar- 
nan,  Ayr,  Cupar;  Dundee,  Inverness,  Montrose,  Perth, 
Tain,  and  several  of  them  have  been  described  in  oar 
accounts  of  these  towns. 

Scotland  possesses  four  universities,  vis. 
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Ktics.  A  detailed  account  of  these  different  universities  has 
already  been  given,  under  our  articles,  Aberdeen, 
Andrews  St.,  Edinburgh,  and  Glasgow. 

The  following  table  shows  the  number  of  students 
that  matriculated  at  the  university  of  Edinburgh,  at 
"~         times  from  1791-2  to  1824-5. 


Studanta.                                                          Student!. 

1791-2 

1279                           1820.21                 2116 

1795-4 

1218                         1821-2                 2181 

1799-1800 

3330                          18*2-3                  2344 

1*05-6 

1570                          1823-4                 2273 

1809-10 

1980                          1824-5                 2198 

1815-16 

2097                         1825-6             See  below. 

In  the  year  1824-5,  the  following  students  matricu- 

lated. 

Literature,         .        .        .        777 

» 

Medicine,          •                 »        939 

Lav,                           •        •        233 

Divinity,           ...        249 

Edinburgh.    The  expenoe  of  carrying  through  these 
important  objects,  has  been  stated  as  follows : 

For  the  growth  of  flax  and  hemp,                       .  £2,000' 

For  instructing  persons  to  raise  and  dress  flax,  80 

For  lint  milk,       ....  25(1 

For  the  distribution  of  heckle*,        .        .        .  .         ISO 
For  encouraging  the  spinning  and  weaving  of  linen  yarn,     ]  50 

For  bleachfields  and  bleaching  machinery,  •            190 

Wages  for  best  specimens  of  linen  cloth,  .            300 

For  improved  patterns  of  damask  table  linen,  .            50 
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Total  2198 

In  1825-6,  there  were  enrolled  at  the  college, 

Students  in  Medicine,  .        %  854 

Literature,  .        •        809 

Law,  •  298 

Divinity,  Not  yet  returned. 

The  following  students  obtained  the  degree  of  Doc- 
tor of  Medicine  during  ten  years,  from  1811  to  1820. 

1811  .  .  44  1816  .  .  75 

1812  .  .58  1817  .  •  92 

1813  .  .  62  %    1818  .  103 

1814  .  .  88  1819  •  119 

1815  .  .  82  1820  .  121 

Annual  average,  from  1821  to  1824,  ...  416 

On  August  1st,  1825,  ....  140 

Total  number  of  graduates,  from  1726  to  1825  inclusive,        3070 

Chap.  VIII.    On  Establishment*  for  Phomoting 
the  Useful  and  the  Fine  Arts. 

1^         In  various  parts  of  this  work,  particularly  in  our 
tdto  descriptions  of  the  counties  of  Scotland,  we  have  given 
ng    an  account  of  various  local  establishments  for  the  pro- 
ul     motion  of  agriculture*  and  other  useful  objects.    Un- 
6o*  der  the  present  head,  therefore,  we  shall  confine  our- 
selves to  a  notice  of  those  institutions  that  hare  been 
established  in  Edinburgh,  as  the  metropolis  of  Scotland, 
and  which  extend  their  benefits  to  every  part  of  the 
kingdom. 
r  One  of  the  oldest  and  most  important  of  these  insti- 

t  tutions  is  the  Board  of  Trustees  for  promoting  Trade  and 
iou  Manufactures  in  Scotland.  This  board  was  established 
5  by  act  of  Parliament  in  1726,  for  the  purpose  of  regu- 
lating and  improving  the  linen  and  hemp  manufactures 
in  Scotland.  The  objects  which  this  board  had  in 
view  were ;  1,  To  promote  by  premiums  the  cultiva- 
tion of  flax ;  2,  To  assist  in  the  erection  of  lint  mills  ; 
3,  To  employ  spinning  mistresses  in  small  towns  and 
villages;  4,  To  confer  premiums  on  the  best  specimen; 
5,  To  give  their  aid  in  the  formation  of  bleachfields, 
and  in  erecting  the  requisite  machinery ;  6',  To  fur- 
nish looms  of  superior  construction  to  skilful  and  in- 
dustrious weavers ;  7,  To  promote  improvement  in  the 
patterns  of  damask  table  linen ;  and  8,  To  bestow  pre- 
miums  on  the  best  specimens  of  various  kinds  of  linen 
cloth  of  Scottish  manufacture,  brought  forward  at  a 
general  competition  which  takes  place  annually  in 


u- 


Total  expences        £3,180 

It  is  also  a  part  of  the  duty  of  tnis  board  to  affix  a 
public  stamp  to  all  the  linen  made  for  sale  in  Scotland, 
in  order  to  indicate  its  quality  and  good  workmanship ; 
but  the  competition  of  several  manufacturers  has  render- 
ed this  unnecessary,  and  it  has  accordingly  been  dis- 
continued since  the  year  1822. 

The  Highland  Society  of  Scotland  was  established 
in  1784,  and  incorporated  by  royal  charter  in  1787. 
The  o1>ject  of  this  society  is  to  promote  the  agriculture 
and  internal  improvement  of  Scotland  in  general.  It 
is  supported  entirely  by  the  contributions  of  its  mem- 
bers, who  in  1826  amounted  to  nearly  1700.  It  ex- 
pends annually  in  premiums  a  sum  of  nearly  £1300, 
and  it  has  done  more  for  promoting  the  internal  im- 
provement of  the  country  than  any  other  establish- 
ment in  Scotland.  The  society  has  published  six  8vo» 
volumes  of  transactions,  and  has  recently  erected  in 
Albyn  Place  a  splendid  house,  at  which  their  meetings 
are  held,  and  in  which  the  secretary  resides. 

About  the  middle  of  the  last  century  an  attempt 
was  made  by  several  public  spirited  individuals  in 
Edinburgh  to  establish  a  society  for  promoting  the  ad- 
vancement of  the  use/ul  arts,  under  the  title  of  the  Edin- 
burgh Society  for  the  Encouragement  qf  Arts,  Sciences, 
Manufactures,  and  Agriculture,  but  it  does  not  seem 
ever  to  have  been  constituted.  This  society  printed 
their  regulations  in  a  pamphlet  of  thirty-two  pages, 
but  without  a  date.  The  ordinary  managers  were 
Lord  Detkford,  Lord  Dalmenie,  Sir  Alexander  Dick, 
Sir  David  Dalrymple,  George  Clerk,  Esq.  Alexander 
Munro,  Esq.  Dr.  Robert  Whytt,  Mr.  J.  Johnston,  and 
Mr.  Alexander  Wedderburn.  The  extraordinary 
managers  were  the  Duke  of  Hamilton,  Earl  of  Glas- 
gow, Lord  Eubank,  Lord  Karnes,  Provost  Drummond, 
Colonel  Crighton,  Andrew  Pr ingle,  Esq.  Gilbert  Elli- 
ot, Esq.  Alexander  Tait,  Esq.  Adam  Fan-holme,  Esq. 
treasurer,  Patrick  Duff,  Esq.  secretary. 

Towards  the  end  of  the  year  1819,  *  society  was 
formed  fbr  promoting  the  useful  arts  in  Scotland,  and 
has  since  that  time  been  in  active  operation.  It  con- 
sists now  of  more  than  200  members,  each  of  whom 
contributes  a  guinea  annually  to  the  funds  of  the  insti- 
tution, or  pays  a  composition  of  £  1 0. 1 0s.  It  has  also  a 
class  of  honorary  members  not  resident  in  Scotland,  and 
of  associates  who  reside  in  Scotland.  The  society  holds 
regular  sittings  during  the  winter  and  spring  months, 
which  take  place  on  the  first  and  third  Tuesdays  of  each 
month,  at  which  papers  on  the  useful  arts  are  read  and 
discussed,  and  models  and  machines  submitted  to  the 
inspection  of  the  members.  The  society  has  already 
rewarded  several  valuable  inventions  by  the  adjudica- 
tion of  gold  and  silver  medals,  and  promises  to  be  of  ex- 
tensive use  in  stimulating  and  directing  that  ingenuity 
which  prevails  in  so  remarkable  a  degree  in  this  coun- 
try. The  Society  of  Arts  proposes  also  to  have  bien- 
nial exhibitions  of  inventions,  models  of  machines,  and 
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In  1814  there  mtttftfly-seven  agricultural  societies  in  Scotland. 
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Statistics,    of  the  productions  of  domestic  and  foreign  industry,  foundation  of  a  library  of  works  connected  with  the  Suk« 

"jrTJTT   tne  "****  of  which  will  take  place  in  Edinburgh  in  the  fine  arte  which  will  be  progressively  augmented ;  it  is  T^ 

JJJjJ"  monjth  of  May,  1827.  intended  besides  to  dedicate  the  funds  (which  are  al.    ™ 

promoting       Among  the  objects  of  this  society  there  is  one  which  ready  reapectable)  to  whatever  may  appear  roost  con. 

the  useful  promises  to  be  of  extensive  use  to  Scotland,  namely,  ducive  to  the  advancement  of  art,  the  encouragement 

and  the  fine  to  investigate  all   those  natural  productions  of  the  of  artists,  and  the  necessary  aid  and  protection  to  young 

arts.       country  which  are  connected  with  the  useful  arts  and  aspirants  in  that  study. 

which  have  been  most  unaccountably  overlooked.    A  See  our  article  Edinburgh,  for  an  account  of  Yari- 
systematic  attempt  will  be  made  to  explain  the  hidden  ous  other  societies  and  public  institutions, 
treasures  of  our  mountaina  and  valleys,  and  the  advan- 
tages of  such  an  examination  cannot  be  more  strongly  Chap.  IX.     Public  Wobkb,  &c. 
pointed  out  than  by  briefly  mentioning  Dr.  Hibbert'a  Owing  to  her  mountainous  surface,  and  to  the  na-  p# 
discovery  in  Shetland,  of  masses  of  chromate  of  iron,  '  ture  0f  ^  coasts,  Scotland  possesses  many  public  ^«- 
a  rare  and  valuable  ore,  which  Europe  formerly  im-  WOrks,   which   have   been    visited   and  admired  bj 
ported  from  North  America,  and  which  is  now  an  arti-  travellers  of  all  nations.      Many  of  these  works  are 
cle  of  active  traffic  between  Shetland  and  the  most  dis-  unique  in  point  of  magnitude  and  extent,  and  evince 
tant  countries  of  Europe.  the  munificence  of  the  government,  and  the  skill  of  our 
Institution.       Till  within  these  few  years  the  cultivation  of  the  civ|i  engineers.     As  these  works  have  been  fully  de. 

'iu  thTfine  finC  arU  in  Scotlancl  ,la(i  been  left  to  urSe  its  wa7'  hy  scribed  in  other  articles  of  this  Encyclopedia,  we  dull 
arte,  1818.    tne  efforts  of  individual  enterprise  alone,  aided  by  the  noW  merely  refer  {he  reader  to  the  different  heads  on- 
scanty  protection  of  a  very  limited  individual  patronage,  jer  which  they  have  been  given. 
An  attempt,  however,  was  made  early  in  the  year  |  Stone  and  iron.    See  Bridge,  Vol  IV. 
1818,  to  extend  somewhat  of  national  patronage  to  linages,   j-  Suspension.  .See  Suspension  Bridge, 
tjiose  engaged  in  its  professional  pursuits,  by  an  asso-  Vol.  XV III. 
cjation  of  those  noblemen  and  gentlemen  who  were  Canals.     See  Navigation  Inland,  Vol.  XV. 
disposed  to  assist  the  advancement  of  the  fine  arts  in  Lighthouses.     See  Lighthouses,  Vol.  XIIL 
this  portion  of  the  empire.   Originating  from  the  same  Railways.     See  Railways,  Vol.  XVII. 
motives  which  had  given  rise  to  the  British  Institu-  Roads.    See  Roads,  Vol.  XV  LL 
tjon,  and  having  the  same  patriotic  and  extensive  ob- 
jects in  view,  namely,  the  promotion  in  general  of  art,  Chap.  X.      On  the  Climate  of  Scotland. 
and  the  consequent  benefit  of  artists,  the  association 

was  established  on  the  15th  April  1818,  with  the  title  Although  many  meteorological  registers  have  been  fcfc 

of  "The  Institution  for  the   Encouragement  of  the  kept  in  Scotland,  and  many  observations)  made  relanre  **j 

Fine  Arts  in  Scotland."  to  the  condition  of  its  climate,  yet  it  is  by  no  means  in *■■ 

The  names  of  most  of  the  principal  nobility  and  easy  task  to  give  a  comprehensive  and  satisfactory  view 
gentlemen  of  Scotland  were  soon  added  to  the  list  of  of  the  subject.  The  early  meteorological  registers  con- 
members,  of  whom  the  greater  part,  exceeding  100  in  sisted  of  records  of  the  temperature  at  hours  of  the  dsy 
number,  became  life  governors,  by  payment  into  the  which  were  very  unfit  to  give  its  mean  temperature; 
funds  of  the  institution  of  a  certain  amount  of  contri-  and  consequently  the  mean  temperature  of  the  year  had 
butiqn.  And  to  complete  its  auspicious  establishment  his  been  ascertained  only  in  a- very  few  places.  The* 
majesty  graciously  signified  his  pleasure  to  honour  the  observers  seem  to  have  attached  a  particular  interest 
institution  by  becoming  its  patron  and  president.  Very  to  the  observations  of  the  highest  and  lowest  t  em  pen- 
distinguished  success  has  hitherto  attended  the  exertions  tures,  two  elements  which  are  of  very  little  service  in 
of  this  establishment,  conducted  by  a  committee  of  eight  meteorological  speculations. 

directors,  with  a  treasurer,  honorary  and  assistant  se-  There  seems  to  be  little  doubt  that  the  climate  ci 

cretaries,  and  a  manager.     Six  public  exhibitions  have  Scotland  was  considerably  milder  in  ancient  times  than 

already  taken  place  under  their  auspices  ;  two  consist-  it  is  at  present ;  and  indeed  this  appears  to  be  true  of 

ing  of  the  works  of  ancient  masters  alone,  and  four  of  all  the  western  kingdoms  of  Europe.     When  Julius 

those  of  the  living  artitts  of  the  united  kingdom.    And  Caesar  landed  in  England  on  the  29th  of  August,  ac- 

the  satisfaction  expressed  on  these  occasions  by  the  cording  to  Dr.  Hal  ley,  he  found  that  all  the  corns  were 

public,  together  with  the  increasing  demand  for  works  reaped  except  in  one  district.     Caesar  states  that  the 

of  art,  which  evinces  itself  in  the  annually  increasing  climate  of  Britain  was  more  temperate,  and  the  coM 

amount  of  purchases  effected  at  these  exhibitions,  suf-  less  severe  than  in  Gaul ;  and  we  read  in  Tacitus,  that 

ficiently  prove  their  utility.    A  very  elegant  structure,  the  sky  was  foul  with  continued  rains  and  fogs,  but 

comprehending  an  ample  suit  of  galleries  and  accom-  that  it  was  free  from  the  rigours  of  cold.     It  is  related 

modations  for  the  Institution  has  been  lately  erected  in  by  Flavius  Vopiscus,  in  his  Life  of  Probus,  that  tfc* 

a    style    suitable    to  the   extensive  objects    contem-  emperor  gave  permission  to  the  Bri tains  to  raise  vinei 

plated,   and   was  opened   on    the   13th  of  February  and  to  manufacture  wine;  and  Beda  informs  us  that 

1826,    on   which  occasion  the    Institution   gave  an  vineyards  were  cultivated  in  Britain. 

.   elegant  entertainment  to    the   principal  inhabitants.  It  appears fi^om  the  records  of  religious  house*,  thit 

Here  the  annual  exhibitions  of  both  classes  will  in  fu-  in  the  parish  of  Lesmahago  in  Lanarkshire,  wktai  wis 
ture  be  displayed,  that  of  the  ancient  school  supplied .  formerly  paid  aa  tythe  from  lands,  whereas  for  several 

by  the  liberality  of  proprietors  of  these  valuable  works,  centuries  back,  its  climate  is  scarcely  fit  lor  bringing 

who  thus  contribute  an  important  service   to  their  oats  to  perfection.     In  the  parish  of  Qlenluce  too,  ta 

country,  in  affording  the  means,  of  improvement  and  Wigtpnshire,  12  bolls  of  wheat  and  1%  bolls  of  barley 

diffusion  of  taste ;  the  modern  pictures  consist  of  the  were  formerly  paid  in  tythe  by  a  farm,  which,  about  4u 

works  of  existing  British  artists  or  others  resident  in  years  ago,  brought  a  rent  of  only  «£l2. 

Britain,  accompanied  by  a  note  of  the  prices  when  in-  An  argument  in  favour  of  the  deterioration  of  our 

tended  for  sale.    The  institution  has  already  laid  the  cliraaje,  by  no  means  devoid  of  plausibility,  has  been 
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«&•■  drawn  from  the  inferior ;  stee  of  the  wild  animals  that  and  by  the  Western  Isles,  which  furnish  a  barrier  Statistic* 

s(*J  are  now  produced,  and  also  of  our  vegetable  produc-'  against  the  ocean.     In  its  eastern  districts,  "  the  air  IS  ^"^""Tr 

k  Cli-  tions  ;  but  as  this  is  controversial  ground,  we  shall  not  dry  and  healthy."     On  the  west  coast,  as  might  be  ex-    ^ale  ^  " 

*  rf    enter  upon  it  any  farther.  pected,  "  the  air  is  moist,  and  generally  very  cold  ;  Scotland.  • 

^^        Mr.  Alton  has  ascribed  the  deterioration  of  the  cli-  but  so  purified  by  storms,  and  kept  in  motion  by  rapid 

mate  of  Scotland  to  the  immense  accumulations  of  moss  currents,  that  it  is,  upon  the  whole,  clear  and  healthy." 

earth  which- have  arisen  from  the  demolition  of  forests  In  the  island  of  Sky e,  "  from  the  height  of  the  hills, 

since  the  invasion  of  the  Romans.     "  Moss  earth  is  and  the  proximity  of  the  sea,  the  air  seldom  continues 

peculiar  to  countries  situated  in  a  high  latitude.     It  is  long  of  the  same  temperature ;  sometimes  it  is  dry, 

produced  by  the  accumulation  of  vegetable  substance.*}  oftener  moist,  and  in  the  latter  end  of  winter  and  be- 

m  a  decayed  and  watte  state.    The  bulk  is  increased  ginning  of  spring,  cold  and  piercing."  -  The  climate  of 

gradually  by  the  addition  of  vegetables  of  the  mossy  the  We?lern  Isles  is  so  stormy  on  the  side  that  is 

tribes  which  grow  upon  its  surface.     Of  all  other  soils,  exposed  to  the  Atlantic,  that  the  inhabitants  chiefly 

peat  earth  absorbs  and  retains  the  greatest  quantity  of  reside  on  the  eastern  side,  which  is  sheltered  by  the 

water;.  82^  os.  of  dry  moss  soil,  will  retain' without  mountains. 

fluidity  18  os.  of  water  ;  whilst  39  oz.  of  the  richest  In  the  western  J>arts  of  Sutherlandshire,  the  climate 

garden  mould  will  only  retain  18£  oz.    Moss  is  also  is  rainy,  but  not  unhealthy.    The  rain  continues  not 

more  retentive  of  cold  than  any  other  soil ;  frost  is  only  for  hours,  but  often  for  days,  nay  for  weeks,  if 

often  found  to  continue  in  deep  mosses  till  after  the'  the  wind  blows  from  the  west ;  if  it  veers  to  the  south 

middle  of  summer.     Hence  the  effects  of  mossy  ac-  its  continuance  will  not  be  long. 

cumulations,  in  rendering  the  climate  colder.    The  -  In  the  Orkney  islands,  the  south- west  wintl  blows 

cold  evaporations  which  arise  from  such  immense  tracts  with  the  greatest  frequency  and  violence;  and  brings 

of  the  soil  aa  exist,  particularly  in  Scotland,  chill  the  with  it  the  heaviest  rains.     From  the  south-east,  the 

atmosphere,  and  increase  the  bleakness  of  the  cli*  winds  are  frequent,  and  sometimes  stormy :  these  winds 

mate."*  bring  with  them,  in  spring,  summer,  and  harvest,  when 

In  treating  of  the  climate  of  Scotland,  Dr.  Graham  they  most  prevail,  damp,  moist,  and  foggy  westher. 

of  Aberfoyle,  whose  judicious  selections  from  the  Statis-  The  north,  the  north-east,  and  north-west  winds  bring 

tical  Account  we  shall  here  make  use  of,  divides  it  into  dry  and  wholesome  weather.     Seldom  do  calms  for 

three  districts;  1.  The  west  coast  of  Scotland  from  the  any  length  of  time  prevail.    The  greatest  quantity  of 

south ;  2.  The  middle  Bone,  including  the  midland  rain  falls  upon  the  west  coast  of  these  islands,  owing 

counties;  and  3.  The  eastern  coast  of  Scotland  to  the  height  of  the  mountains.    It  is  calculated  that 

...                            n  26  inches  of  rain,  on  an  average,  fall  annually ;  but  the 

1,  Clmaie  of  the  West  Coast.  amount  is  probably  much  more.  Storms  of  snow  are  not; 

The  counties  of  Kirkcudbright  and  Wigton,  on  the  frequent  or  heavy ;  and  though  they  come  with  con* 

south-west  coast,  enjoy  a  pure  and  salubrious  air.   The  siderable  violence  from  the  north-west  and  south-east, 

lower  parts  m  particular  have  less  rain  than  the  more  snow  does  not  lie  long.     Part  of  the  month  of  Jutle  h 

northern  districts  of  the  west  coast,  an  effect  which  is  here  almost  as  cold  as  any  of  the  winter  months.    'For' 

probably  produced  by  the  shelter  which  it  receives'  about  two  weeks  or  more,  about  the  middle  of  that 

from  Ireland.     In  the  interior  of  Kirkcudbrightshire  month,  a  strong  and  piercing  wind  Wows  from  the 

the  frosts  are  sometimes  intense,  but  the  snow  does  north,  sometimes  accompanied  with  -snow  and  harl 

not  lie  long.    In  Wigtonshire,  the  winters  are  very  showers.   As  soon  as  that  period  is  past,  warm  showers 

cold,  and  the  sir  though  moist  is  salubrious.  succeed,  which  revive  the  herbage.    The  Orkneys,  on 

Ayrshire  has  a  mild  and  temperate  climate,  but  the  the  whole,  enjoy  a  mild  and  moderate  beet  in  aummer. 

sir  is  very  moist  and  damp.    The  westerly  winds  blow  The  range  of  the  thermometer  is  from  25°  to  27°  of 

severely  on  the  coast  during  the  winter.  Fahrenheit:  the  medium  heat  is  45°.  -  The  range  of 

Renfrewshire  is  visited  with  frequent  and  heavy'  the  barometer  is  three  inches, 

rains,  and  in  Dumbartonshire,  which  has  the  same  cha-  The  climate  of  the  Zetland  Isles  may  be  presumed 

rscter,  the  rains  which  come  from  the  south  and  south-  to  resemble,  in  most  respects,  that  of  the  Orkneys, 

east  are  accompanied  with  high  winds.  Though  the  sky  is  inclement,  and  the  air  moist,  the 

-    Argyllshire  is  considered  the  roost  rainy  county  in  country  is  far  from  being  unhealthy. 

Scotland,  being  exposed  to  the  unbroken  influence  of  -  Upon  the  whole,  it  appears'  from  this  sketch  of  (he 

the  Atlantic.     The  vapours  of  the  ocean  are  attracted  climate  of  the  Western  coast  of  Scotland,  and  its  isles, 

by  Its  lofty  mountains,  and  the  clouds  discharge  them-  that, '  though  moist,  it  is  mild  and  temperate.    The    . 

selves  in  torrents  on  the  valleys.    In  the  district  of  frosts  are  not  intense,  and  the  snows  do  not  lie  long 

Cowal,  and  probably  over  the  whole  county,  "  the  face  upon  the  ground.    The  west  and  south  winds  prevail, 

of  the  heavens  is  generally  louring  and  cloudy;  a  se-  accompanied  by  frequent  and  heavy  rains;  but  such 

rene  sky  is  seldom  to  be   seen.     The  winds,  pre-  a  climate  seems  admirably  suited,  by  Providence,  to 

vented  from  a  free  circulation,  rush  through  the  glens  maintain  a  constant  verdure  in  a  son\  which  is,  for  the 

with  irresistible  violence;  and,  at  the  bottom  of  high  most  part,  thin  and  porous :  and  thus  the  natural  con- 

hills,  and  in  narrow  valleys,  the  transitions  from  heat  stitution  ef  this  zone  seems  to  point  out  the  pasturage 

to  cold  are  sudden  and  excessive."    The  winters  are,  of  cattle  and  of  sheep  as  the  way  in  which  it  should 

for  the  most  <part,  mild  and  temperate;  but  the  sum-  be  principally  occupied. 

men  are  frequently  rainy  and  cold.   Frosts  are  not  in-  ^    __    -..,„  ■„        .    ,  ,.     ,.    w...     ,  -,     ... 

Cense,  nor  &6  snows  lie  leng.  *•  Th*  &'*&  &w*  «* lwbn8  **  M*""**  <*«**>«•   The  rti* 

Inverness-shire  may  perhaps  be  considered  aa  in  This  region  of  Scotland  may  be  considered  as  com- die  zone, 

some  parts  sheltered  by  the  lofty  mountains  of  Skye,  prehetading  the  counties  of  Dumfries,  Selkirk,  Peebles,  including; 

rland  coun- 

•  Set  Alloa's  Treatise  on  Peat  Mou,  and  the  General  Report  of  Scotland,  vol.  iv.  .p.  162.  -tie*. 
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StAtuuci.    Lanark,  Linlithgow,  together  with  the  eastern  part  of 
oTuieCli  Stirlingshire,  Clackmannanshire,  Perthshire, and  a  part 
—..  ^  "  of  Inverness-sbire. 

a  Having  entered  so  largely  into  the  detail  of  those 
circumstances  which  distinguish  the  climate  of  the 
western  coast,  it  may  suffice  to  observe,  in  general, 
with  regard  to  this  middle  region,  that  the  rains  are 
less  frequent;  tbat  the  violence  of  the  winds,  proceed- 
ing from  the  Atlantic,  is  abated  by  the  interposition 
of  the  mountains,  which  give  shelter  from  the  west 
and  south-west :  and  that,  from  these  causes  combin- 
ed, the  weather  is,  upon  the  whole,  of  a  more  equable 
tenor.  At  the  same  time,  and  upon  these  accounts, 
joined  to  the  greater  general  elevation  of  this  region 
above  the  level  of  the  sea,  the  frosts  are  more  intense 
and  lasting. ;  the  vnows  lie  longer  upon  the  ground, 
and  the  climate. is  less  mild  than  on  the  western  coast. 
In  Dumfries-shire,  the  air  is  dry;  the  winter  is 
stormy  and  cold ,-  the  winds  high,  and  the  rains,  in 
many  seasons,  heavy,  but  seldom  any  continuation  of 
snow.  This  county,  as  well  as  the  stewartry  of  Kirk- 
cudbright, and  shire  of  Wigton,  have  a  southern  as- 
pect. 

In  Peebles-shire,  the  air  is  in  general  dry  and 
healthy;  but  in  the  higher  parts  of  the  county,  it  is 
for  the  most  part  moist 

.  Lanarkshire  is  situated  so  singularly,  in  general  re* 
ference  to.  this  region,  as  to  require  more  particular 
notice ;  and,  fortunately,  this  notice  is  furnished,  in  a 
very  superior  style,  by  Mr*  Naismitb,  the  intelligent 
Reporter  of  Clydesdale.  It  is  hoped  that  the  reader 
will  be  gratified  with  a  somewhat  enlarged  detail  of 
the  climate  of  this  county. 

Lanarkshire,  with  a  great  portion  of  Renfrewshire, 
affords  the  most  remarkable  instance  in  Scotland  of  an 
extended  slope  declining  towards  the  west.  On  a 
smaller  scale,  the  county  of  Dumfries  has  a  southern 
aspect ;  and  the  stewartry  of  Kirkcudbright  and  shire 
of  Wigton,  have  a  similar  aspect  to  the  south.  Ayr- 
shire, as  well  as  Lanarkshire,  declines  to  the  west 
The  greater  part  of  the  rest  of  Scotland  forms,  it  is 
well  known,  an  inclined  plane  towards  the  east.  In 
this  district,  however,  we  have  an  example  of  a  ter- 
ritory sloping  towards  the  sea,  from  an  elevation  of 
2368  feet  above  its  level,  and  discharging  its  waters, 
by  a  great  river,  into  the  Atlantic*  This  is  a  circum- 
stance which  must,  no  doubt,  be  considered,  as  in- 
fluencing the  climate  of  this  district :  and  it  is  pre-* 
suraed  that  this  influence  may  be  traced  in  Mr.  Nais- 
mith's  account. 

.  The  influence  of  the  Atlantic  predominates  through- 
out the  whole  bounds  of  Lanarkshire ;  the  winds  blow- 
ing about  two-thirds  of-  the  year  from  south-west  and 
west.  The  easterly  wind,  which  conveys  haars  from 
the  German  Sea,  is  interrupted  by  the  hills  on  the  east 
aide  of  the  county ;  so  that  the  temperature  is  mode* 
rate.  Intense  frost  seldom  continues  long ;  and  long 
lying  snows  are  rare.  The  clouds,  in  passing  over 
the  flat  and  lower  parts  of  the  county,  often  leave  them 
dry,  while  they  break  in  showers  upon  the  higher 
ground,  in  the  eastern  and  western  districts. 

The  under  stratum  of  most  parts  of  this  county  be- 
ing compact,  and  impermeable  to  water,  the  evapora- 
tion from  the  moist  soil  is  great.  When  a  course  of 
dry  weather  to  effect  this  evaporation  does  not  take 
place  in  spring,  the  seed  time  is  necessarily  late,  which 
is  one  great  cause  of  the  lateness  of  the  harvest  in 
many  parts  of  Lanarkshire.  This  lateness  is  most  re- 
markable on  the  higher  grounds  of  the  county,  on  ac- 


count of  the  mote  general  moistneas  of  the  air,  and 
the  greater  frequency  of  rain. 

The  eastern  district  of  Stirlingshire,  together  with0^, 
Linlithgowshire,  may  be  considered  as  partaking*  with 
respect  to  climate*  of  the  character  of  the  eastern  coast ; 
vet  on  account  of  the  narrowness  of  this  part  of  toe 
island,  the  influence  of  the  Atlantic  still  predominates,: 
producing  a  prevalence  of  south  winds,  with  the  most 
violent  storms,  add  heaviest  rains  that  affect  this  quar-  • 
ter.     Even  in  the  Stirlingshire  carsea,  as  well  aa  in 
many  other  parts  of  the  central  division  of  Scotland, 
and  in  the  whole  of  the  western  districts,  the  hedge- 
rows grow  with  a  marked  inclination  towards  the  north- 
east.    The  air  of  the  district  is,  in  general,  pore  and 
salubrious,  except  where  those  thick  vapours  which 
have  been  already  described  as  arising  from  the  ex- 
tensive mosses  of  the  county,  unfortunately  prevail.  - 

The  western -district  of  Stirlingshire  partakes  of  the 
character  of  Dumbartonshire,  and  the  western  district 
of  Perthshire,*  with  regard  to  climate.  The  vicinity  of 
the  sea,,  and  the  height  of  the  mountains,  occasion  fre- 
quent and  heavy  showers. 

The  climate  of  the  mountainous  districts  of  Peril**. 
shire  is  very  variable.  The  lofty  mountains  of  Men* 
teith  and  Breadalbane  attract  the  clouds,  which-  some- 
times burst  In  torrents  opon  the  valleys :  at  the  same 
time  it  would  appear,  that  more  rain  falls  upon  the 
mountains  than  upon,  the  valleys.  At  other  times  the 
clouds  are  frequently  seen  to  take  their  course  along 
the  hills,  bursting  upon  them  in  heavy  shower**  whUsc 
the  interjacent  valleys  enjoy  serene  weather*  In  the* 
more  central  parts  of  Perthshire,  snow  lies  long,  and 
the  frosts  are  often  severe.  Along  the  sides  of  rivers, 
blasting  fogs,  and  hoar-frosts,  are  frequent  and  in* 
jurious.  >  In  the  more  easterly  districts  of  the  ceooty, 
the  climste  is  mild,  and  the  air  salubrious.  The  east 
and  north- ea>t  winds  in  winter,  bring  snow,  or -rain,  or 
mist,  from  the  German  Ocean,  and  occasion  a  depres- 
sion of  the  animal  spirits.  In  the  lower  grounds, 
these  moist  vapours,  and  the  exhalations  from  deep 
and  narrow  valleys,  sometimes  occasion  aguea;  hut 
these  are  now  less  frequent,  owing  probably  to  the 
improved  mode  of  cultivation  which  has  been  intro- 
duced. 

On  reaching  the  tract  of  the  Caledonian  canal,  in. 
the  Gtenmore  or  the  great  glen  or  dell  of  Scotland, 
this  midland  sone  may  be  considered  as  terminated  ; 
that  part  of  the  island  which  lies  to  the  north  of  this 
line  becomes  so  narrow,  that  its  climate  may  be  ar- 
ranged either  under  that  of  the  western,  or  of  the 
ern  zone,  according  to  the  situation  of  the  pi 


3.  The  Climate  of  the  Eastern  Coast  of  Scotland. 

In  general,  the  climate  of  the  east  coast  is  dry,  pure,  tv» 
and  salubrious.  Agues  are  disappearing  in  Berwick* 
shire,  in  consequence  of  draining  and  improving  the 
surface.  Easterly  winds  prevail,  especially  in  April 
and  May.  In  the  Lothians  and  Fife,  the  climate  is 
mild  and  temperate,  considering  the  latitude  in  which 
these  districts  are  situated.  In  Forfarshire,  the  heaviest 
rains  come  in  autumn  and  winter  from  the  south-east, 
attended  by  violent  winds  ;  but  the  air.  in  gerjeral  is 
dry  and  salubrious.  In  Kincjardineshire,  although  the 
climate  is  generally  dry,  yet  the  corn  is  sometimes 
deeply  injured  by  mildews,  or  sea  fogs  along  the  coast, 
while  the  interior  parts  remain  uninjured.  In  Aber- 
deenshire, the  equinoctial  storms  in  harvest  are  oc- 
casionally injurious  to  the  .various  crops  of  corn  ; 
though  there  are  less  severe  frosts  in  that  county  in 
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itla.  winter  than  even  in  Middlesex.  In  the  maritime  parts 
r^  of  Banffshire,  And  particularly  on  the  sea-coast  of 
*^"  Moray,  the  climate  is  remarkably  mild.  On  the  east- 
cm  coast  of  Inverness  and  Row- shires,  it  is  pure,  and 
favourable  to  the  raising  of  grain.  And  even  at  the 
extremity  pf  the  island,  the  climate  is  temperate  in  the 
maritime  parts,  and  the  great  valley  in  Caithness,  though 
the, thermometer  seldom  rises  high  in  that  northern 
latitude. 

The  circumstance  which  *  more  especially  charac- 
terise* the  climate  of  the  eastern  coast,  iV  the  frequency 
of  -fogs  arising  from  tjie  German  Sea ;  and  these,  as 
has  been  already  suggested,  are  occasioned  by  the 
greater  degree  of  beat  which  takes  place  in  that  nar- 
row ocean,  compared  with  the'  Atlantic.  A  copious 
evaporation  is  the  consequence,  which,  under  the  ap- 
pellation, of  eastern  hoars,  overspreads  the  adjacent 
coafts,  proceeding '  westward,  till  they  are  interrupted 
by  the  high  mountains  which  occupy  the  middle  region 
of  Scotland.  The.  easterly  winds  which  convey  these 
exhalations,  and  which  prevail  chiefly  in  spring,  and 
in  the  beginning  of  summer,  are,  at  the  same  time, 
cold  and  piercing.  They  had  passed  over  a  wide  con- 
tinent, wnich  had  been  covered  during  many  previous 
months  with  snow,  and  have  not  had  time  to  acquire 
warmth,  from  the  narrow  sea  which  they  had  passed 
over  in  their  oourse. 

These  exhalations,  accompanied  by  winds  from  the 
east  or  north-east  prevail  more  or  less  along  the  whole 
eastern  eoast»  .  The  climate  of  the.  eastern  coast  of 
Scotland,  -however,  more  especially  towards  the  south, 
is  salubrious  r  and  less  rain  mils,  unquestionably,  than 
on  the  west  coast,  or  even  in  the  midland  region. 
Agues,  which  formerly  prevailed  on  the  eastern  >coast, 
from  the  combined  influence  of  exhalations  arising 
from,  the  sea,  and  from  ill  cultivated  and  ill  drained 
grounds,  are  now  less  frequent*" 

4.  Results  of  Meteorological  Registers  kept  in  Scotland. 

Having  thus  followed  Dr.  Graham  in  his  general 
observations  on  the  climate  of  Scotland,  we  shall  pro- 
ceed to  lay  before  our  readefe  an  abstract  of  some  of 
the  principal  meteorological  observations  thst  have 
been  made  in  Scotland.  These  we  shall  arrange  under 
the  following  heads. 

1»  Observations  made  wjth  the  rain  gage,  and  on  the 
proportion  of  fair  and  rainy  days  in  the  year. 

2.  Observations  made  with  the  barometer. 

3.  Observations  on  the  temperature  of  springs. 

4u  Observations  on  the  temperature  of  the  atmos- 
phere. 

5.  Observations  on  Winds. 

» 

I.      Observations  made  tsith  the  Rain  Gage,  and  on  the 
proportion  of  Fair  and  Rainy  Dags  in  the  Year. 

The  following  table  shows  the  quantity  of  rain  which 
fell  at  Kinfauns  Castle,  in  Lat.  56%>,  from  1818  to 
1825  inclusive,  20  feet  above  the  sea : 


1821 
1822 
1829 
1824 
1825 


29-00 
2780 
33-45 
24-00 
23.90 


Statistic* 


On  (be  Clf  • 

mate  of 
Scotland. 


in 


1813 
1814 
1815 
1816 

1817 
1818 

1819 
1820 


•  •  • 


. 


1733 
20-05 
24*20 
24-95 
31*01 

1989 
28.60 
23-60 


Mean  of  thirteen  years,  25.21  inches. 

The  following  table  shows  the  result  of  three  rain 
gages  placed  at  different  heights  and  observed  at  Kin- 
fauns Castle. 

1814.— I.   On  a  conical  hill,  600  feet    mch«. 

above  the  sea,  .  33*81* 

2.  Centre  of  garden,  20  feet,     20-05 

3.  Kinfauns  castle;  129  feet,     •  15-59 
Average  of  the  three  raid  gages,  —   23*6l 


1815— No.  1.  As  above,         . 
2.  Ditto, 
Si  Ditto, 

Average* 

45-70 
24-20 
18-00 
- 29-30 

1816.— No.  1.  As  above, 

2.  Ditto, 

3.  Ditto, 

Average, 

52-43 

24-95 

.     '     19*61 

32*33 

1817.— No.  *•  As  above, 

2.  Ditto,    •  . 

3.  Ditto, 

Average! 

44-4 

310 
23-56 
*    .     32  99 

1818.— No.  1.  As  above. 
2.  Ditto,      .  . 
•  3.  Ditto, 

Average, 

31-10 
28*07 
17.89 
.  .       26-35 

1819.— No.  1.  As  above, 

2.  Ditto,        , 

3.  Ditto, 

Average, 

22.36 
28.60 
30.20 
27.05 

1820.— No.  2.  As  above, 
3.  Ditto,. 

Average, 

23-5 
18-5 
— —   21-0* 

1821*— No.  2.  As  above, 
3.  Ditto, 

Average. 

21-18 
29<X>: 
—   2S09 

1822.— No.  2-  As  above, 

3.  Ditto,        .  -      . 
Average^ 

27-80 
20.22 
—  24.01 

1823.— No.  2.  As  above, 
3.  Ditto,        0 

Average, 

83-45 
.       .  26-31 

29-88 

1824.— No.  2.  As  above,         .                  20-18 
3.  Kinmuna  new  castle,  150 

feet,        .         .        .        24-0 

Average,          .         —    22-09 

1825.— No.  2.  As  above,          .         .        23-90 
3.  Square  tower,  140  feet,      £3-45 

Average,                   — *   23-67 

At  Belmont  in  Strathmore,  on  an  average  of  ten 
years,,  there  fell                .            .            .            30*4 

At  Longfbrgan  on  the  Tay,  on  an  average  of 
twelve  yean,  there  fell                          »            24>5 

At  Barnton  in  Mid  Lothian,  there  fell  in  1808        23.6 
■                                              in  1809        26-7 
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Bia'isttcs.   At  Glasgow,  on  an  average  of  thirty  years,  29*6 

y*m0^Ymm^  At  Peebles,  on  an  average  of  fourteen  years,  28*7 

On  the  Cli-  At  Dalkeith,  on  an  average  of  eight  years,  22.6 

mate  of    At  Duddingston,  on  an  average  of  eight  years,       25*7 

Scotland.    ^t  Mountstewart  in  Bute,  on  an  average  of  seven 

years,      «        '    .  .  .'  .  46.6 

At  Branxholm  in  Roxburghshire,  on  an  average 

of  five  years,      -"  .  .  .  .  31.3 

At  Langholm  in  Dumfries-shire,  on  an  average  of 

five  years,        .  ...  36.7 

At  Wool  in  Selkirkshire,  on  an  average  of  four 

years,       .  .  .  .  32-9 

At  Bothwell,  on  an  average  of  three  years,  24.8 

At  Peterhead  in  Aberdeenshire,  on  an  average  of 

two  years,  .  .  \  30.9 

.At  Dumfries,  .  .  .  .  36.1 

At  Hawkhill  near  Edinburgh,  .  v        29.9 

At  Ditto,  in  1776,  .  •     .  .  26. 1 

At  Dundee,  on  an  average  of  nine  years,  22. 

At  Hiintly  Lodge  there  fell  in 


and  what  is  very  remarkable,  the  very  sime  numeric*]  &■ 
results  were  obtained  in  the  tame  district  during  a  W^ 
period  of  other  five  years,  beginning  with  1788.  Ostji 
At  Longforgan  on  the  Tay,  the  following  results  in  m\ 
the  average  of  twelve  years'  observations,  beginning  Sous 
with  1785: 


Days 


Rain. 
Ill 


24 


Fair. 
250 


At  Belmont  in  Strathmore,  the  results  often  yttn' 
observations,  beginning  with  1781,  give : 


1821  last  nine  months 

1822 

1823 

1 824 

1825 


24.03 
27-80 
28.51 
24.03 


Edinburgh,  Canaan  Cottage,  Mr.  Adie,  260  feet 

above  sea,  1824/  .  .  .        24.6 

At  Edinburgh,  in  17947  Professor  Playfair   28.7 

-1795J  35.7 

Botanic  Garden,  1796,  Dr.  Ruther- 

19.4 
17971  25.9 

1798  \  Professor  Playfair    23.9 
1799J  25« 


ittBVi 


ford. 
At  Edinburgh,  in 


At  Edinburgh, 
Bothwell  Castle, 
Glasgow, 
Greenock, 
Largs, 
Gordon  Castle, 


1810. 

-fad**; 

25*0 
21.4 

a 

S&7 
25.9 


1811. 

Indies. 

32.6 
35.1 
27.8 

.56*6 

31.5 


1812. 


27.1 
25.0 
22.8 
30,9 
35.2 
50.8 


At  Carbeth  in  Stirlingshire,  the  following, quantities 
cf  rain  fell  in  the  years  1815  to  lj820 : 


1815 
1816 

1817- 
1818 

1819 
1820 
1821 
1825 


Inches. 
41.595 

38.589 
44.765 
41.387 
42.845 
40.621 
47.868 
45.478 


Mean  of  eight  years,  42.950 

Proportion       In  the  middle  ward  of  Clydesdale,  on  an  average  of 
of  fair  and   five  years  from  J  768 

rainy  days.  ¥  _.  ,  _  _ 

The  number  ofudry  days  was  280 
■      of  wet  days  was   85 


Days 


Rain. 

151 


27 


58 


Fair. 

187 


The  following  table  shows  the  state  of  the  weaker 
in  Banffshire  in  1805  and  1808;  Among  the  fair  dip 
are  included  those  that  are  gloomy  and  foggy,  and 
among  the  rainy  days  those  that  are  showery. 


1805. 

Fstr.  Rate.  Snofr. 

January,     23      4  3 

February,   22       1  6 

March,        24      5  4 

23      5  2 

17  11  3  hail 
20 


1808. 

Fate.    Rain.  Saw 
9     10     12 

1       7 


April, 
May, 

June, 

July, 

August, 

September,  17    13 

October,      20 

November^M 

Deceinjpr,  21 


9    lhail 


21 
24 
15 
25 
23 


1  6 

2  15 
5 

7 


19     1% 

9SL       9 


4 

4 


2 
2 
6 


18  15 

16  15 

13  15 

16  15 


26 
17 


I 
5 


S 
9 


The  following  is  the  distribution  of  fair  sad  nay 
days  at  Kinfauns : 


Days. 

1813 

150 

1814 

150 

1815 

132 

1816 

182 

1817 

160 

1818 

160 

1819 

143 

1820 

147 

1821 

172 

1822 

155 

1828 

169 

1824 

148 

1825 

129 

Fair. 

215 

215 

255 

254 

205 

205 


Mean  of  thirteen  years,  150 


219 
193 
210 

196 

218 
256 

2lT 


At  Drymen,  in  Stirlingshire,  on  an  average  of  fif- 
teen years,  from  1795,  there -were 

Days  completely  fiur  . .  . 
Days  completely  wet  .  .  • 
Days  showery  .  •  «.  • 
Days  more  or  less  rainy    . 


*  See  Dr.  Brewster's  Edinburgh  Journal 0/ Science,  No.  J— VIII. 
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tin.  The*  following  general  results  have  been  given  by 
W  Sir  John  Sinclair  respecting  the  rain  in  the  east  and 
Cli-  west  coasts  of  Scotland. 

of 

ml  East  Coast.  '  West  Coast.  Deference 

Day*         Days* 

1.  Average  number  of  days  of 

rain  and  snow  185        205         -rt 

2.  Fair  days  .  **"        *"*        7° 


Tweedsmuir,  1500  feet  above  the  sea,  1821,  ' 


Leadhills, 

Inchbonny,  near  Jedburgh, 

Stowe,  Mid  Lothian, 

Leith, 

Wick,  45  feet  above  the  sea, 

Gordon  Castle, 
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1821,  ' 

45    6   Statiitjtf. 

1838, 

45    8  ^^T^ 

1828, 

*4    7  OntheCIi 

• 

44           mate  of 

1521, 

45          Scotland. 

• 

45    5 

1821, 

47    6 

1828, 

44    4 

1817, 

45    6 

1818, 

47  73 

1819, 

46  60 

2.    Observations  made  with  the  Barometer. 

At  Longforgan,  on  the  banks  of  the  Tay,  the 
greatest  range  of  the  barometer  during  eleven 
years,  was  •  •  • 

In  the  west  of  Stirlingshire,  about  seventy  feet 
above  the  sea,  the  greatest  range  during  a 
period  of  eleven  years,  was 

In  Orkney,  the  range  of  the  barometer  is  said 
to  be  •  •  •  •  • 

The  mean  height  of  the  barometer  at  Kinfauns, 
about  twenty  feet  above  the  sea,  from  the 
beginning  of  181 5  to  the  middle  of  1819,  was 

The  mean  height  of  the  barometer  at  Gordon 
Castle,  eighty  feet  above  the  level  of  the  sea, 
for  1811,  was  .  .  '     . 

The  mean  height  of  the  barometer  at  Belmont 
for  three  years,  from  1790,  was 

Mean  height  of  the  barometer  at*  Edinburgh, 
265  feet  above  the  level  of  the  sea, 
8  A.M.  179*7 
10  A.M.  1795  >  Professor  Playfair, 

1796J 
360  feet  above  the 

sea,  10  A.M.  18247  Mr.  A  die, 
10  P.M.  1824  j 


Inches. 
2.8 

2.8 
3i0 

29.650 

29.74 
29.59 


29.641 
29-654 
29613 

29-583 
29.552 


8.     Oh  the  Temperature  of 'Springs. 

m-  Edinburgh  Crawley  spring,  564 1 

of        feet  above  the  sea,  I  Observed  by 

■  Black  spring,    882  f  Mr.  Jardine, 
feet  above  the  sea,  J  - 

Temperature  of  springs  near  Edinburgh,  ac- 
cording to  Dr.  Roebuck,  . 

Bosebank  near  Perth,  temperature  of  a  pump 
well  twenty-five  feet  deep,  1819, 

Ditto  ditto  1815, 

Inverness,  height  SO  feet  above  the  .sea. 

Huntly  Lodge,  440  feet  above  the  sea,  1821, 

«■  '  1822, 

■   ■ 1823, 

St.  Andrews,  78  feet  above  the  sea,      1821, 

■  J 822, 

•  ■  ■■    ■    ■  1823, 

Thurston,  180  feet. above  the  sea,         1821, 

, 1822, 

1823, 


» ■■ 


*»» 


mmm* 


Auchenardj.615  feet  above  the  sea,       182 1, 

— — — — ■      1822, 

.  ■. 1&23, 


mm 


46°  35 

44  86 
47 

45 

45  4 

44  7 
45 

45  39 

44  3 
47  0 
47  2 

46  5 

45  3 
45  16 
45  12 

45  7 

46  0 
44  1 


4.     Observations  on  the  Temperature  of  the  Aimospliere. 

Till  within  the  last  ten  years,  very  few  registers  Observa- 
of  the  thermometer  were  kept   in   Scotland.     From  *°™ on  u,e 
most  of  those  which  were  kept,   the  results   were  ^j*^6 
deduced  on  very  erroneous  principles ;  and  in  almost  ^osphere. 
all  of   them  the  observations  were  made  at  hours, 
which  did  not  give  the  mean  temperature  of  the.  day. 
Such  of  our  readers  as  wish  to  consult  theee  tables,  are 
referred  to  the  General  Report  of  Scotland,  Vol.  IV.  p. 
182;  where  they  will  find  the  leading  results. 

The  earliest  observations  on  temperature  which  seem  Hawkhill. 
to  have  been  made  with  accuracy,  ate  those  taken  at 
Hawkhill  near  Edinburgh.  They  were  made  at  8h 
A.M.  and  2h  P.M.,  but  as  these  hours  do  not  give  the 
mean  temperature  of  the  day,  but  auresult  almost  ex- 
actly 1°  degree  higher,  we  have  added  the  corrected 
mean  temperature.* 


Mean  Temp,  at  (far  and  £h. 

1772-  .  47°  90 

1773  .  4a  36 

1774  .  47  20 

1775  .  49  59 


Connected  Mean  Temp. 

46  90 

47  37 
46  20 

48  59 


Mean  of  four  years,  48  26- 


47  26 


The  next  series  of  good  observations  made  in  Scot-  Edinburgh, 
land  were  those  of  Professor  Playfair,  from  179*  to 
1799  inclusive,  265  feet  above  the  sea;  but  as  these 
observations  were  made  at  8h  A.  M.  about  3h  the  time 
of  maximum  heat,  and  about  10h  P.M.  the  time  of 
maximum  cold,  a  correction  of  0°  35  requires  to  be 
applied  to  them.  Mr.  Playfair  supposed  that  the  mean 
temperature  occurred  about  8h  A.  M.  and  that  the  great- 
est cold  was  about  1 0  P.  M . ;  and  hence  he  concluded,  that 
by  obtaining  the  mean  of  the  maximum  and  minimum, 
and  the  general  mean  at  8,  and  by  taking  the  mean  of 
all  three,  he  would  get  the  mean  temperature  of  the 
day.  As  the  mean  temperature,,  however,-  occurs  at 
9{h  A.M.  and  the  minimum  about  5h  A.M.  it  is  obvious 
that  the  mean  obtained  by  Professor  Playfair  'must  ex- 
ceed the  true  mean. 


Mean  Temperature  of  8  h.  A.  M. 
0  h.  P.  at.  and  10  n.  P.  M. 


1794 
1795 
1796 
1797 
1798 

1799 


Mean  of  six  years  48°  27 


50° 

32' 

47 

75 

48 

10 

48 

4 

49 

28 

46 

13 

Corrected  Mean 
Temperature. 

49°  97 

47  40 

47  75 

47  69 

48  93 
45  78 


47"  W 


*  This  and  other  corrections  applied,  above,  are  deduced  from  the  hourly  meteorological  register  kept  st  Leitb,  for  the  year  1824  and. 
1225.    See  the  Transactions  of  the  Royal  Society  of  Edinburgh,  Vol.  X.  Fart  II.  now  in  the  press. 
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Statistics.  We  consider  these  results,  even  the  corrected  ones, 
W>/^/  as  all  too  high,  for  reasons  which  have  been  explained 
On  theClU  in  the  Edinburgh  Transactions,  vol.  ix.  p.  209- 

mate  of        The  following  observations  were,  made  by  Messrs. 

Scotland.  Miller  and  Adie,  opticians,  in  Merchant  Court,  about 
Edinburgh.  2SQ  fect  ftbo¥e  ^  level  of  the 


SCOTLAND. 

that  of  the  maximum,  cannot  give  the  mesa  tem|*r».  ^ 
ture  of  the  day.  By  applying,  however,  a  correction  W, 
of  1°.008,  we  obtain  the  following  results:  ^ 


1795 

1796. 

1797 


Temperature. 

45°902 
46  432 
46  355 


Mean  temperature  at  Gordon  Castle  for 
thirty-eight  year*,  at  ft11  A.M.  and 

3hP.M 

Correction      . 

Corrected  mean  temperature 


3W 

Sofa 


47*337 
1  008 

46°  329 


(Gordon 

Castle. 


Mean  of  three  years     46°  230 

A  series  of  very  excellent  observations  have  been 
made  at  Gordon  Castle,  the  seat  of  his  Grace  the  Duke 
of  Gordon,  from  1782  to  1819.  The  observations  were 
made  at  8h  A.  M.  and  8*  P.  M.  two  hours,  one  of  which 
being  very  nearly  the  time  of  the  mean,  and  the  other 


1813  Mean  of  8h  A.  M.  and  10*  P.  M. 

1814  ...... 

1815 

1816 

1817 

1818 

1819 

1820 

1821  Mean  of  10h  A.  M.  and  10h  P.  M. 

1822  .         .  . 

1823  .  .  . 

1824 

1825 


The  latitude  of  Gordon  Castle  is  57°  38',  sad  the 
height  of  the  thermometer  80  feet  above  the  sea. 

A  regular  meteorological  register  has  bees  kept  it  x^ 
Kinfauns  Castle,  the  seat  of  the  Right  Hon.  Lord  Gnj,  Cat, 
since  the  year  1813,  of  which  the  following  are  the 
results  :— From  1813  till  1820  inclusive,  attraction 
of  +  1°  1 1  is  applied,  as  the  mean  of  8h  A  M.tud 
10*  P.  M.  is  less  by  this  quantity  than  the  men 
temperature  of  the  day;  and  from  1821  to  1825,  a  or- 
rectum  of  —  0°  12. 

Hen  of 

Start  TbtRP. 

*  • 

1  not  ob- 

4  served. 
46°  46 
44    65 

46  75 

47  74 
47  22 

46  74 

47  9* 

48  61 

46  01 

47  80 

49  50 


Mean 

Temp. 

Mem  Ternp«  o 

44° 

96 

46°  07 

43 

69 

44  80 

45 

27 

46  S3 

43 

10 

44  21 

44 

65 

45  76 

45 

01 

46  22 

45 

27 

46  38 

45 

02 

46  13 

47 

27 

47  39 

47 

84 

47  96 

45 

49 

45  61 

47 

03 

47  05 

48 

32 

48  44 

Mean  of  thirteen  years' observations  45    6l 


46    $5 


47     2« 


LeftdhUI* 


The  following  table  shows  the  mean  temperature 
at  Leadhills,  in  Lat.  55°  25',  from  1811  to  1820,  the 
thermometer  having  been  observed  at  six  in  the  morn- 
ing, and  one  in  the  afternoon.  These  liours  give  a 
mean  approaching  very  nearly  to  the  mean  tempera* 
ture  of  the  day.  This  mean  requires  a  correction  of 
only  —  0°  12. 

1811    Mean  temperature, 

1812 

1813 


Huntly  Lodge,  the  seat  of  the  Marquis  of  Huntij,bjB* 
means  of  very  nice  instruments  made  by  Mr.  A&Mp 
The  following  are  the  mean  temperatures  from  1821 
to  1824  inclusive : 


1814 
1815 
1816 

1817 
1818 

1819 
1820 

Mean  of  ten  yeais, 
Correction, 


42°  25' 
42  46 
44  25 
42  83 
44  42 

42  92 

44  29 

45  83 
44  54 
44  42 

43  82 
—  0  12 


1821 
1822 
1823 
1824 


45*  64 

46  96 
44  57 

46  54 

Mean  of  four  years,  45  93 


43  70 
Add  for  1280  feet  above  the  sea,  +  I  95 

Mean  temperature  reduced  to  the  level 
of  the  sea,  .  .  .  45  65 

A  regular  meteorological  register  has  been  kept  by 
Mr.  Murdoch  with  great  accuracy,  since   1822,  at 


Huntly  Lodge  is  situated  in  North  Lat.  57°  **'  ^ 
in  West  Long.  2°  57',  and  440  feet  above  the  lerd  d 
the  sea. 

About  the  year  1820,  the  Royal  Society  of  Edmtagfc 
requested  various  intelligent  individuals  to  keep  regis- 
ters of  the  thermometer  in  various  parts  of  ScothmL 
During  the  first  year,  viz.  1821,  nearly  sixty  joonuis 
were  regularly  kept;  but  though  they  diminished 
considerably  in  subsequent  years,  yet  the  Society  is 
now  in  possession  of  a  rich  series  of  observations  wsM 
during  five  complete  years,  from  1821  to  1825  inclu- 
sive, the  results  of  which  will  be  published  in  the 
Transactions  of  that  body. 

The  following  are  the  general  results  of  a  very 
few  of  the  registers  kept  in  different  parts  of  Soot* 
land. 


SCOTLAND. 


673 


ft*, 
of 


nemperature  of  the  Atmosphen 
of  Scotland,  in  the  Year  182; 


Aatistiei. 


On  thf  CK« 

mate  of 

Scotland. 


Light- House  Start  Poet 
Ditto  Sumburgh  Head  . 
Ditto  Island  Glass    .    . 
Wick     ...... 

Inverness 

iHuntly  Lodge  .  .  . 
(Laurence-kirk  •  .  . 
Kinfauns  Castle  •  .  . 
St  Andrews  .... 
Light-House,  Bell  Rock 

Thurston 

Aochenard      .... 

Stowe 

Thirlestane,  Selkirkshire 
Tweedsmuir   .    .    .    . 
Falls,  Roxburghshire 


Latitude. 


599  20f 
59    52 

.57  »7 
58  28 

57  29 
57  24 
56  40 
56  28 
56  20 
56  29 
55  53 
55  52 
55  40 
55  26 
55  SO 


-Loqgttudav 


Height 
the  Sea  In 
fleet. 


,2°  43' 
0  54  W. 
6  86  W. 
41  0  W, 

4i2Wi 
2  57  W. 

2  l6W. 

3  12W. 
2  49W. 
2  22  W. 
8  27W. 
0  25W. 

2  52  W. 

309 

3  25 


above  Distance  from 


90 

335 
45 

30 

440 

160 

129 

78 

81 

280 

■  515 

500 

650 

1300 


the  Sea  In 
Feet  or  Mile* 


300  feet. 
385  feet. 
lOOOfeet 

4800feet 

,13  miles. 

8  miles. 

20  miles. 

1050  feet 


18  miles. 
20  miles. 

30  miles. 


Mean  Temp. 


Mean  Temp, 
of  the  Air 
10  A.M. 

and  10  P.M. 


Winter 
Months. 


44°  7 

45 


47 

45  3 
45  7 


45  6 


47°  33 

45  5 

47  39 

46  78 

47  83 
45  64 
45  8 
46 

47  59 

48  65 


47 
44 
45 
44 
44 


9 
9 
9 
9 

7 


43  3 


43°  S3 
40  08 
4154 
4035 
8959 

36  27 
365 

3907 
3912 

42  91 

419 

37 

37  86 
36 

3617 
34  85 


SlS5f 


43°  07 

4329 

4471 

44  41 
4493 
43  65 
438 

45  25 
452 
4434 
448 

419 
43  86 
42  3 

42  97 
41 


Summer 
ditto. 


52°  29 
5063 

54  77 

53  77 

55  34 

54  25 

55  6 
5603 
564 

54  69 

55  7 

53  5 

54  43 
54  3 
54  6 
515 


Autumn 
ditto. 


49°  62 

47  48 

48  58 
48  82 

499 
48  37 
47  6 
47  03 
47  7 
5269 

494 

469 
479 

47  3 

4643 

48  81 


Table 


the  Mean  Temperature  of  the  Atmosphere  and  of  Springs  in  different  Parts 

Of  Scotland,  in  the  Year  1822. 


•        • 


Wick  ...:.. 
Inverness  .  . 
Huntly  Lodge  .  •  . 
Laurence-kirk  .  .  . 
Kinfauns  Castle  .  .  . 
St  Andrews   .... 

Thurston 

Auchenard     .... 

Stowe 

Thirlestane,  Selkirkshire 
Tweedsmuir  .... 
Falla 


Mean  Temp, 
of  Springs. 


44°7 
45  39 


47  2 
45  16 
46 


45  8 


Mean  Temp, 
of  the  Air. 


Winter, 


47°  2 
48  2 
46  96 
48  9 
45  49 
48  4 
48  8 

45  7 

46  31 

45  4 

46  1 
44  1 


40°  1 

39  44 

37  6 
86  06 

85  9 
89  5 
99  3 

36  9 

86  3 

36  3 
36  9 
86  3 


45°  6 
47  22 
46  88 
46  05 

46  09 

47  35 


47 
44 

48 
43 
45 
42 


4 

7 
22 

9 
1 

3 


1 


559  8 

57  79 

56  62 
59  05 

54  08 

58  56 

59  6 

55  8 

57  46 

56  9 
56  9 
56  8 


48°  2 
47  59 
46  69 

46  7 

47  84 


48 

47 
47 


4 
7 
7 


46  27 

449 
46  1 
44  3 
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SCOTLAND. 

lean  Temperature  qfthe  Atmosphere  a 
Parte  of  Scotland  in  the  Year  1823. 


Placet. 


Wick 

Inverness 

Huntly  Lodge  .  .  . 
Kinfauns  .  .  •  .  « 
Laurencekirk       .    •   ". 

Thurston 

Auchenard      .... 

Stewe     ...... 

Thiriestane,  Selkirkshire 
Tweedsmuir    .... 

St.  Andrews    .... 


Mean  Tamp, 
of  Springs. 


Tm*&*» 


• 


44  3 


45 

44 

4 


IS 

1 


44  74 
46  5 


45°g4 

45  77 
44  57 
44  93 
457 
463 

42  8 

43  97 

437 
3  43 

46  49 


Winter. 


36°13 
35  65 

33  25 

34  45 

35  59 
35 

32  7 

33  27 
35  3 
33  8 
3618 


Spring. 


43°45 
44  73 

43  99 

4391 

44  49 
48  5 
418 

42  87 
41 

42  79 
4511 


53<>4 
54  19 

53  67 

54  86 

54  08 

55  3 
518 

54  87 
52 
52  25 

55  93 


Autumn. 


1 


48«Q1 
48  43 
4737 

467 
4872 
496 
482 
4508 
465 
44  *8 
48  75 


ttri 

oHQI 


Table  showing  the  Mean  Temperature  qfthe  Atmosphere  in  different  farts 

€f  Scotland  in  the  Year  1894. 


"rr 


Placet. 


VT  Jl»&  .  •         .  ■  . 

Inverness  «... 
Huntly  Lodge  .  . 
Laurencekirk  •  . 
Kinfauns  .... 
Edinburgh,.  Mr.  Acjis 
Letthj  hourly  register 
Thurston  .... 
Stowe  ..... 
Thirlestane  .  •  • 
Tweedsmuir    .    .    . 


u. 


aparaiure 

Sprinn. 


of  Spring*. 


Tamp,  of  the 
Atmosphere. 


44°4 
44  87 
46  84 

44  53 
47 

46  65 

47  81 

45  96 
44  19 

42  2 

43  58 


Winter* 


37°-03 
38  3 

38  2 

36  19 

39  8 

39  58 

40  67 
38  6 

37  OS 

35  5 

36  2 


<a  ■ 


The  Royal  Society,  of  Edinburgh  being  desirous  of 
determining  the  law  of  the  daily  progression  of  torav* 
peratures,  succeeded  in  establishing  at  Leith  Fart  an 
hourly  meteorological  register^  in  which  t^e  thermo- 
meter is  observed  every  hour  of  the  day  and  night. 
This  register  has  been  kept  during  the  years  1824  and 
1825,  and  $e  results  of  it,  which  are  very  interesting, 
will  be  found  in  the  Transactions  of  the  Society,  vol.  x. 
part  ii.  or  an  abstract  of  them  in  Dr.  Brewster's  Jour^ 
nal  of  Sqienfie^o.VllL 

5.  Observations  on  Winds. 

The  fallowing  comparative  view  of  the  winds  on  the 
east  and  west  coast,  has  been  given  by  Sir  John  Sin- 
clair. 


East  Coast. 

1.  Blowing  from  the  north 

2.  From  the  north-east 

3.  From  the  east  • 

4.  From  the  south-east 

5.  From  the  south 

6.  From  the  south-west 

7.  From  the  west 

8.  From  the  north-west 


25  days. 

29 
62 
14 

9 
105 
102 

19 
365 


^**F 


Spring. 


41°6 
42  1 
44  59 
42  56 
44  6 
44  28 

44  6 

45  38 
40  59 
39 
40  19 


54°5 

55  8 

56  89 
56  8 

56  8 
55  71 

57  24 
54  5 
54  55 
52 

54  05 


«•■*■*- 


Autumn* 


44°  5 
43  3 
46  66 

43  9 
46  8 

46  87 

47  91 
46  16 

44  6 
42  3 
«  71 


Wfyt  Coast.. 

1.  Blowing  from  points  from  east 

to  west  by  north  .        »        197  days- 

2.  From  west  to  south  .        139 
S,  From  south  to  east                 ,  29 


365 


According  to  the  observations  of  __ 
Professor  Playfahy  the  state  of  the  We* 

winds  in  1795,  were  231 

1796  .         .         .         .  253 

1797  ....  256 

1798  Fine  season  .  250 

1799  Unfavourable  season  211 


Dap* 

Bntwni 

1*4 
110 

109 
115 

154 


At  Drymen,  in  Stirlingshire,  on  an  average  of  to- 
teen  years,  from  1795,  the  winds  were  aa  follows: 


Between  North  and  East 
North  and  West 
South  and  East 
South  and  West 


1054 
914 

137 


At  Longforgan,  on  the  Tay,  the  following  arc  the  ■«• 
rage  results  of  twelve  years: 


SCOTLAND. 


6T$ 


Wind  from  the  North  £5 

North-east  2Q 
East  62 

Southeast  1* 
South  9 

Sooth- west  105 
West  102 

North-west    19 

From  Western  semicircle  226' 
Eastern  139 

In  West  Lothian  in  1808,  the  winds  were  as  fol- 
lows : 


From  Westerly  points  232 

From  Easterly  do.  120 

Due  North        •  10 

Due  South  3 

,  From  the  Belmont  tables,  the  winds  blow  on  an  ave>. 
rage  of  five  years, 

From  the  South-east  nearly    88 
South-west      -      137 

The  following  Table  shows  the  state  of  the  winds  at 
Kinfauns,  at  8  o'clock  in  the  morning. 


Direction  of  Winds. 


North  and  North-east 
East  and  South-east 
South  and  South- west 
West  awd  North-west 


w+m 


1813 


10 

76 

J  01 

178 


1814 


3 

J09 

65 

186 


1815 


9 

102 

85 

169 


ibtfj 


3% 
105 

62 
167 


1817 


25 

91 
133 

116 


1818 


19 
132 

93 

121 


1819 


28 

109 

60 

168 


1820 


19 

97 

67 

183 


1821 
10 

1822 

1823 

1824 

1825 

11 

4 

15 

9 

132 

119 

122 

110 

H9 

45 

68 

59 

55 

95 

178 

167 

180 

186 

142 

From  the  numbers  in  this  Table,  we  obtain  the  fol- 
lowing results  for  thirteen  years : 
North  and  North-east    . 
East  and  South-east 
South  and  South-west  . 
West  and  North*  west   . 


15  days. 
102 

76 
172 


365 


Chap.  X.  On  tm  Language,  Lithrature,  Arts 
and  Sciences,  Manners  and  Customs,  Dress* 
Food,  Antiquities,  &c  of  Scotland. 

e  The  inhabitants  of  Scotland  speak  three  different 

ge,  languages,  die  English,  the  Scotch,  end  the  Gaelic 
tre>  The  English  language,  whose  origin  we  have  already 
"*  noticed  in  our  article  England,*  is  spoken  by  all  well 
]V  educated  persons  in  every  part  of  the  kingdom.  It  is 
need  in  all  written  deeds,  and  in  all  works  in  prose. 
The  Scotch  language,  which  is  used,  by  all  the  lower 
class  in  the  lowlands,  and  even  by  many  old  persona 
of  the  higher  ranks,  is  still  employed  in  our  national 
poetry.  The  Gaelic  language  is  spoken  in  every  part 
of  the  Highlands ;  but  almost  all  the  Highlanders  are 
acquainted  with  English,  which  is  taught  in  all  their 
schools. 
"-  The  Scotch  language,  or  that  which  is  spoken  in  the 
lowlands  of  Scotland,  has  generally  been  regarded  as  a 
corrupt  dialect  of  the  English,  or  of  the  Anglo-Saxon ; 
and  those  who  have  maintained  this  opinion,  have  not 
ecrupled  to  fix  upon  some  era  at  which  it  was  import- 
ed from  the  south.  Our  eminent  antiquarian,  Dr. 
Jamieson,t  however,  who  at  first  entertained  this  opi- 
nion, waa  led  to  investigate  the  subject  with  much  at- 
tention, and  the  result  of  this  investigation  was,  that 
the  language  of  the  lowlands  of  Scotland  is  as  much  a 
separate  language  as  the  English,  and  that,  its  basis, 
like  that  of  the  English,  is  Teutonic,  with  a  strong 
mixture  of  Gaelic  and  French.  In  order  to  establish 
'this  opinion,  Dr.  Jamieson  contends  that  the  Picts  were 
a.  Teutonic  race,  who  invaded  Scotland  about  the  same 
-time  that  England  Was  overrun  by  the  Anglo-Saxons. 
"They  conquered  and  colonised,  he  conceives,  the  whole 
of  the  low  country;  while  the  Gaelic  population,  like  the 


Welsh,  sought  for  refuge  amid  the  fastnesses  of  their* 
mountains.  Besides  the  evidence  in  favour  of  this  opi-> 
nion,  drawn  directly  from  history,  Dr.  Jamieson  con-1 
aiders  it  as  no  inconsiderable  proof,  that  the  northern 
parts  of  Scotland  were  immediately  peopled  from  the 
north  of  Europe  by  a  Gothic  race,  that  otherwise  no> 
satisfactory  account  can  be  given  of  the  introduction,  of. 
the  Vulgar  language.  And  he  corroborates  these  vie wa 
by  facts  connected  with  the  history  of  the  Orkney 
islands,  and  by  arguments  deduced  from  the  architec- 
ture and  customs  of  Scotland. 

Considering  the  Scotch  language,  therefore,  as  sepa« 
rate  from  all  others,  it  merits  a  degree  of  attention,  to 
which,  as  a  corrupt  dialect  of  the  English,  it  could  never 
have  been  entitled ;  and  we  have  no  doubt  that  our 
readers  will  be  gratified  with  the  following  ingenious 
observations  upon  it,  which  were  published  anony* 
moualy  by  one  of  the  principal  contributors  to  this 
work. 

"  Perhaps  the  chief  causes  which  have  tended  to 
sink  the  estimation  of  the  Scottish  tongue,  may  be 
sought  in  the  operation  of  that  extensive  principle, 
the  association  of  ideas.  The  Scottish  dialect  is  not 
now  the  language  of  the  noble,  the  opulent,  and  the 
fashionable.  It  is  no  longer  the  style  in  which  the 
transactions  of  public  and  of  private  business  are  con* 
ducted.  It  is  but  seldom  and  partially  employed  in 
conversation  by  the  more  enlightened  and  accomplish* 
ed.  It  is  heard  chiefly  from  the  mouths  of  the  lowi 
the  illiterate,  and  the  unpolished.  It  is  unfortunately 
associated,  therefore,  with  every  thing  relating  to  them ; 
and  indeed  is  too  often  contaminated  and  debased  by 
their  brutality,  ignorance,  and  vice.  In  a  different  ar* 
rangement  of  things,  however,  very  different  ideas 
would,  by  the  same  principle,  have  been  attached  to  it. 
When  spoken  by  our  independent  and  aspiring  chief* 
tains ;  when  written  by  our  men  of  genius* and  learn* 
ing ;  and  when  pronounced  by  our  beauteous  queens 
and  their  attendant  fair,  its  dignity  was  no  doubt  act 
knowledged,  its  vigour  experienced,  and  its  sweetness 
admired. 

With  this  general  principle  of  association  other  acci- 
dental circumstances  have  concurred ;  and,  by  their 
^united  agency,  not  only  has  the  estimation  of  the  Scot*, 
•tish  dialect  been  diminished,  butitaown  --"-*—*         -■- 


Statistics. 


On  the 

Language, 

Literature, 

Arts  and 

Sciences, 

Antiquiiiea. 


•  Volume  IX.  p.  35. 

f  See  the  dissertation  on  the  origin  of  the  Scottish  language,  prefixed  to  Dr.  Jamieson*s  Etymological  Bic&ontry  of  the  Scottith  Lot* 


676;  SCOTLAND: 

Statistic*   also  impaired:    By  men  of  real  knowledge  and  classi-    appears  to  have  been  m  a  more  advanced  state  mSeot-  Sato 
<—-~~   cal  taste  \t  has  very  rarely  been  cultivated;  and  to  the    land  some  centuries  ago  than  in  many  of  the  other 


Od  the     undirected  attempts  of  less  intelligent  and  polished  countries  of  Europe.    By  those  who  have  the  oppor.  J*J* 
Vvttntutt  n"n<^8» lt  b*8  ^en  *umost  entirely  abandoned.     From  tunities  of  examining,  and  possess  the  power  of  jodg*  {JJJ 
Arts  and'  »uperior  talents  it  has  derived  no  improvement ;  and  ing,  it  is  asserted  that  the  letters  and  memorials  of  the  /Mm 
Sciences,    from  celebrated  names  it  has  derived  no  support.    Is  Scottish  princes  are  the  finest  compositions  of  the  agt  Son 
Antiquities*  it  at  all  wonderful,  then,  that  its  culture  should  have  in  which  they  were  written,  and  far  superior  in  cor-  Anqa 
languished,  and  its  celebrity  decayed  ?  rectness,  elegance,  and  arrangement,  to  those  which 
The  indiscriminate  use  of  Scottish  terms  and  phrases  were  returned  to  them  in  answer.  Now  it  is  not  a  mere 
by  those  who  have  composed  in  that  dialect,  may  be  hypothetical  deduction,  that  the  language  of  the  re- 
considered as  no  inconsiderable  cause  of  the  decrease  tives,  in  general,  must  have  derived  some  improvement 
of  its  fame,  and  the  depravation  of  its  worth.     When  from  die  learning  of  the  court.    For  it  is  known  that 
our  vernacular  tongue  was  the  only  language  com-  Barbour,  a  Scottish  historian,  philosopher,  and  poet, 
roonly  spoken  and  written  in  the  kingdom,  a  consider-  though  considerably  prior  in  time  to  Chaucer,  wrote 
able  diversity  of  diction  would  undoubtedly  prevail,  in  a  style  as  pure,  and  a  versification  as  harmonioai  u 
In  it  as  in  other  languages,  there  would  be  certain  epi-  the  English  bard    The  verse  compositions  of  Janes  1. 
thets  and  expressions,  certain  colloquial  and  jparenthe-  and  the  publication  of  James  VI.  containing  precepts 
tical  phrases,  employed  by  the  lower  classes,  but  pro-  for  writing  Scottish  poetry  ;  and  the  numerous  coUec 
scribed  in  the  circles  of  fashion  and  taste.    There  ttons  of  ancient  productions  in  thai  dialect,  which  ate 
would,  in  short,  be  something  of  a  polite  and  vulgar  still  extant,  furnish  positive  proofs  that  in  Scotland,  st 
phraseology.    But  whether  or  not  such  a  distinction  an  early  period,  attempts  in  verse  were  not  only  gene* 
ever  existed  in  Scotland,  it  is  evident  that  the  present  ral  and  successful,  but  encouraged  also  by  the  patron- 
days  of  delicacy   and  refinement  require  some  jodg-  age  and  example  of  the  court, 

ment  and  discretion  in  the  application  of  words.    Al-        In  consequence  of  the  'ong  and  intimate  connexion 

most  all  our  modern   Scottish  poets,  however,  have  which  formerly  subsisted  betwixt  the  eousU  of  France 

paid  less  attention  to  this  circumstance  than  it  deserv-  and  Scotland,  a  considerable  analogy  between  the  )sn- 

ed.    They  appear  to  have  been  more  anxious  to  pro-  guages  was  effected ;  and  into  that  of  the  latter,  many 

cure  a  collection  of  expressive  vocables  purely  Scot-  of  the  terms  and  elegancies  of  the  former  have  been  in* 

tish,  than  to  cultivate  elegance  and  delicacy  of  style,  troduced ;  examples  of  this  are  so  numerous,  that  a  se» 

In  this  respect  they  have  made  little  selection,  but  lection  would  be  difficult,  and  so  manifest  that  it  would 

have  promiscuously  employed  all  the  phraseology  of  be  unnecessary. 

the  language :  the  vulgar,  the  ludicrous,  and  the  inde-        The  copiousness  of  the  Scottish  language  in  many 

licate,  have  been  thrown  into  their  compositions  with  respects  is  remarkable..    But  this  consists  not  merely 

an  unsparing  and  undistinguishing  hand.     And  this  in  an  abundance  of  terms  to  express  the  same  thing, 

circumstance  has  probably  contributed  as  much  as  any  but  in  the  power  which  these  terms  possess,  of  placing 

other  to  debase  the  poetry  in  general  in  the  estimation  the  object  in  various  points  of  light,  and  of  remarking      I 
of  many ;  to  stamp  upon  it  a  mark  of  coarseness  and    with  precision  a  multitude  of  the  minutest  shades  of 

vulgarity  ;  to  burlesque  the  most  tender  sonnets,  to  of-  difference.     In  consequence  of  this  circumstance,  with 

fend  the  judicious  taste,- and  disgust  the  delicate  ear.  the  power  and  permission  of  adopting,  at  pleasure,  from      I 

In  consequence  of  the  long  disuse  of  the  language  in  the  English,  Scottish  poets  are  furnished  with  a  most      ' 

fashionable  life,  it  may  indeed  be  difficult  to  ascertain  extensive  vocabulary,  and  enjoy  very  superior  adran* 

exactly  the  more  elegant  diction;  and  perhaps  in  the  tagefor  composing  with,  ease,  perspicuity  ,  and  richness 

present  day,  it  may  be  regarded  as  trifling  and  absurd  of  expression.  i 

to  speak  of  the  pure  and  the  polite  as  existing  in  the        It  contains  a.  number  o£  vocable*  peculiarly  expm* 

Scottish  tongue.    Some    attempt   at    discrimination,  sive,  and  purely  its  own.     Many  of  these  are  mooo. 

-    however,  may  still  be  made.    The  more  ancient  Scot-  syllables,  and  yet  they  convey  an  extent  and  an  energy 

tish  writings  may  serve,  in  some  degree,  as  guides  and  of  meaning,  which  most  of  the  modern  languages  can 

examples.     For  it  is  an  undeniable  fact,  that  in  point  but  imperfectly  collect  even  by  a  circumlocution, 
of  delicacy  these  are  far  superior  to  the  compositions        Its  power  of  terminations,  especially  in  duninutivei, 

of  later  timet.     Indeed,  after  making  allowances  for  and  the  expression  of  endearment,  is  far  from  being 

the  age  in  which,  they  were  written,  they  are  rather  inconsiderable,  and,  in  many  instances,  it  appears  to 

remarkable  in  this  respect.  be  little  inferior  to  that  of  the  Italian. 

The  Scottish  language  appears,  as  was  observed,  to        It  possesses  a  considerable  portion  of  that  rustic  am- 

be  possessed  of  recommendations  which  render  it  even  plicity,  so  much,  admired  in.  the  Doric  dialect  of  the 
in  the  present  day  neither  unworthy  of  attention,  nor  Greeks,  and  not  a  little  also  of  the  smoothness  and 
incapable  of  improvement.  It  is  not  the  language  of  harmony  of  the  Ionic,  Like  the  former  it  drops  anal 
an  unlearned  people.  It  is  an  incontestable  fact,  that  consonants,  substitutes  one  for  another,  and  convert 
at  a  very  early  period,  classical  literature  was  pretty  many  of  the  vowels  and  dipthongs  of  English  vowels 
generally  cultivated  in  the  court  of  Scotland.  It  is  into  A. and  I ;  and,  like  the  latter*  it  delights  to  three 
natural  te  conclude,  that  this  circumstance  must  have  out  the  consonants,  to  produce  a  concourse  of  vowels, 
tended  considerably  to  improve  the  language  of  the  to  soften  the  eound,  and  to  promote  the  flow  of  those 
country ;  and  the  conclusion  is  confirmed  by  the  strike  harsher  terms  which  less  easily  oombine  in  versifici- 
ing  coincidence,  which,  in  many  instances,  exists  be-    tion* 

tween  the  Scotch  and  the  learned  tongues ;  and  there  The  Scottish  language,  k»  short,  abounds  in  ten* 
is  perhaps  no  modern  language  into  which  the  idioms  and  phrases  connected  with  domestic  and  aooiai  lire, 
of  Greek  and  Roman  writers  can.  be.  more  literally  ren-  with  rural  scenery,  sentiments,  and  ocenpsttiens;  and 
dered,  without  impairing  the  sense  of  the  original,  than  hence  it  is  peculiarly  fitted  for  pastoral  poetry,  the 
into  that  of  the  Scotch.    The  study  of  polite  literature    lighter  odes,  and  the  description  of  external  nature,  It 
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to.  surpasses  in  hdnmous  representations,  and  is  far  froni 
■"*  being  unsuited  to  the  plaintive  and  tender.  The  poems, 
**  and  especially-  the  songs  of  Burns,  illustrate  and  confirm 
^  these  observations.  For  the  didactic  and  the  sublimer 
^'  kinds  of  poetry,  it  may  be  rather  deficient  in  majesty 
w,   and  compass." 

t"<5>     The  Gaelic  language,  or  that  spoken  in  the  High- 
land* of  Scotland,  is  a  dialect  of  -the  Celtic,  dialects  of 
kc.  which  are  also-spoken  in  Ireland,  Wales,  Bretagne,and 
the  Spanish  province  of  Biscay.    Of  all  these  the  dia- 
lects of  the  Scots  and  the  Irish  are  the  most  pure. 
That  which  is  spoken  in  the  north  of  Scotland  is  much 
more  pure,  and  more  abundant  in  primitives  than  that 
which  w*s  written  some  centuries   ago,  among  the 
most  unmixed  part  of  the  Irish  nation,   f  A  Scotsman, 
says  Macpherson,*  tolerably  conversant  in  his  own 
language*  understands  an  Irish  composition,  from  that 
derivative  analogy  which  it  has  to  the  Gaelic  of  North 
Britain.    An  Irishman,  on  the  other  hand,  without  the 
aid  of  study,  can  never  understand  a  composition  in 
the  Gaelic  tongue*  This  affords  a  proof*  that  the  Scots- 
Gaelic  is  the  moat  original,  and  consequently  the  lan- 
guage of  a  more  ancient  and  unmixed  people."t 
ire       It  would  be  inconsistent  with  the  nature  of  a  work 
o".  like  this,  to  attempt  even  the  briefest  sketch  of  the  li- 
terary bistory»of  Scotland.}    We  can  afford  room  only 
for  a  few  general  remarks.    There  is  scarcely  a  depart* 
mentin  the  wide  field  of  learning  and  research,  in 
which  the  Scotch  have  not  been  highly  distinguished. 
In  mathematical  and  physical  science  the  names  of 
James  and  David  Gregory,  of  Maclaurin,  Simpson, 
Black,  Hutton,  Robison,  Playfair,  and  Ivory,  will  be 
long  remembered.     In  the  practical  arts  of  civil  engi- 
neering, the  labours  of  Watt,  Murdoch,  Rennie,and  TeU 
ford,  will  bear  testimony  to  the  remotest  times  of  their 
pre-eminent  talents.  In  history,  Fordtm,  Buchanan, .  Ro- 
bertson, Hume,  Stuart,  Ferguson,  Watson,  and  Smollett, 
have  shone  forth  with  the  highest  lustre.     Among  our 
ethical  writers  may  be  enumerated  Reid,  Smith,  Beattie, 
Oswald,  Caropben,  Lord  Karnes,  Lord  Monboddo,  and 
Stewart ;  among  our  novellists,  Smollett,  Moore,  Mac- 
kenzie, and  Sir  Walter  Scott ;  among  our  anatomists 
and  physicians,  the  Gregories  and  the  Monroes;  among 
our  critics,  Blair  and  Karnes ;    among  our  antiqua- 
ries, Lord   Hailes,   Geddes,    Pinkerton,    Geo.   Chal- 
mers, and  Dr;  Jamieson ;  among  our  divines,  Macknight, 
Blair,  Logan,  Monereiff  and  Alison  ;  among  our  painters, 
Runciman,  Jamieson,  Raeburn,  Thomson,  and  Wilkie  ; 
and  among  our  poet?,  Lermont,  Barbour,  Douglas*  Raro> 
say,  Thoanson,  Mallet,  Armstrong,  Arbuthnot,  Mickle, 
Smollett,  Beattie,  Ferguson,  Burns,  Mackenzie,  Bail  lie, 
Leyden,  Scott,  and  Byron. 

There  are  two  events  in  the  literary  history  of 
Scotland,  which  it  is  impossible  to  pass  without  no- 
tice, not  only  from  the  prominent  place  which  they 
hold,  but  from  the  extensive  and  deep  interest  which 
they  have  excited  in  every  part  of  the  civilised  world. 
The  events  to  which  we  allude  are  the  appearance  of 
the  poem*  of  Ossian,  and  the  novels  of  Sir  Walter 
Scott.     If  the  poems  of  Ossian  are  the  productions 


of  an  ancient  period,  they,  cannot  fail  to  be  regarded   Statistics, 
with  the  most  intense  interest     If,  on  the  contrary,  ^^y^T' 
they  are  the  productions  of  a  modern  bard,  Scotland  T;.M 
has  equal  reason  to  be  proud  of  having  given  him  Literature* 
birth.     Whether  they  are  ancient  or  modern,  they  have  Arts  and 
been  read  with  the  deepest  interest  in  every  part  of  Sciences, 
the  world ;  they  have  been  translated  into  all  the  Ian-  Antiquities 

Suages  of  Europe,  and  the  most  distinguished  critics  **■ 
ave  vied  with  each  other  in  pointing  out  their  beau- 
ties ;  while  many  of  the  most  eminent  poets  have  en- 
deavoured in  vain  to  imitate  that  pathos  and  wild  su» 
blimity  by  which  they  are  so  particularly  characterised.  - 
Nor  was  this  a  transient  effect  produced  by  the  blaze 
of  their  first  appearance.  After  fifty  years  they  have 
retained  their  popularity,  and  have  acquired  a  perma- 
nent interest  independent  of  the  controversies  to  which 
they  have  given  rise.|| 

The  publication  of  the  Waverley  novels  forms  a  sin-  Novels  of J 
gular  feature  in  the  literary  history  of  Scotland;  The  fine  ^VWaltw 
sketches  which  they  contain  of  the  character  and  man- 
ners  of  the  Scottish  peasantry ;  the  dramatic  scenes 
which  the  author  has  sketched  with  such  vivacity  and 
richness  of  effect ;  arid  the  purity  of  the  Scottish  lan- 
guage, with  all  the  peculiar  phraseology  and  idioms 
which  are  employed,  have  placed  these  works  at  the 
head  of  all  others  of  the  same  class.  But  the  singular 
feature  in  these  works  is  that,  like- the  poems  of  Ossian, 
though  they  are  in  a  peculiar  manner  national  works, 
conversant  with  our  national  history  and  local  jcnanners, 
yet  they  have  acquired  the  character  of  European  pro- 
ductions, which  excite  the  same. admiration  in  the  most 
distant  countries,  where  our  history,  our  language,  and 
our  customs  are  unknown.  The  author  has  struck 
those  chords  of  human  feeling  and  sympathy  which 
belong  to  man  as  an  individual  of  the  species,  which 
no  territorial  limits  can  confine,  ana  which  no 
factitious  institutions  can  impair.  The  German,,  the 
Frenchman,  the  Swiss,  the  Italian, and  the  Spaniard, 
the  Scandinavian  and  the  Russian,  weep  over  the  sor- 
rows of  Ossian,  and  over  the  heroes  of  our  Jacobite  his- 
tory, as  if  they  had  been  the  objects  of  their  own  na* 
tional  idolatry.  •- 

In  national  character  the  Scots  hold  a  high  rank.  National 
They  are  a  grave,  sober,  sincere  and  religious  people,  chaiacur. 
and  attached  to  their  superiors,  whether  that  superiori- 
ty is  derived  from  sank,  wealth,  official  dignity,  talents 
or  virtue.  Out  of  their  own  country  they  are  peculiarly 
noted  for-  their-  industry  and  enterprise,  and  few  of 
them  return  till  they  have  earned  a  competency  to 
support  them  in  their  old  age.  Like  the  English,  they 
are  distinguished  by  their  courage,  by  their  love  of 
domestic  life,  and  by  a  contempt  for  every  thing,  like 
show  or  theatrical  effect.  By  their  enemies,  the 
Scotch  have  been  considered  as  displaying  a  pliancy 
or  servility  of  character;  but  if  this  remark  is  the 
result  of  observation:  and  not  of  malignity,  it  •  must 
have- been  drawn  from  the  study  of  that  part  of  our 
population  which  have  but  recently  escaped  from  the 
influence  of  feudal  habits,  or  must  have  been  witnessed 
in  those  districts  .where,  the  power  or  kindness  of  the  . 


Dissertation  on  the  Poems  of  Ostlan. 


t  An  elaborate  dictionary  of  the  Gaelic  language  is  now  about  to  be  published  Under  the  auspices  of  the  Highland  Society  ef  Scotland/ 
t  To  such  of  our  readers  as  wish  to  study  the  literary  history  of  Scotland,  we  would  recomnscnd  4h*  perusal  «f  Dr.  Imng's  Disssrta- 

Hon  on  the  Literary  History  of  Scotland  prefixed  to  his  Lives  of  the  ScoHsh  Poets* 

fl  Those  who  consider  these  poems  as  modern  productions,  must  entertain  no  ordinary  opinion  of  the  talents  of  tor  individual,  who  couM 

composo  the  Gaelic  originals  of  those  poems  from  the  original  English,  so  that  the  most  distinguished  Gaehe  scholars  should  prjefea  the .* 

translation  to  we.  original,  and  discord  in  it  beauties  which  sis  entirely  .lost  in  the  English  Tttswn. - 
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Jtattstics.  chieftain  still  calls  forth  the  humility  or  the  affection  rng  and  nervous  kind  are  more  prevalent    The  **«  S* 
\^7^  °^  his  vassals.  •   In  >the  lowlands  of  Scotland,  the  is  one  of  the  most  alarming  of  our  diseases.    ItprewiU^ 
IJnKuaae    p€0P]e  nave  tbe  8afne  independence  of  character  as  chiefly  near  the  sea,  and  is  most  frequent  in  d*ro&  °* 
Literature,  tne  Engli*h>  «nd  we  should  be  disposed  to  say,  that  situations,  and  rainy  seasons.    By  the  early  tpplia  r* 
Arts  and'  tne  Scottish  peasantry  even  surpass  their  neighbours  in  .tion  of  leeches,  and  the  use  of  calomel  and  emetics,  it  ^ 
Sciences,    that  respect,  in  so  far  as  they  surpass  them  in  educa*  may  be  to  a  great  degree  prevented  from  aatumiopiu  <voJ 
Antiquities,  tion  and  general  knowledge,  which  are  the  sure  foun»  severest  fbrm.  Scrofula,  which  is- an  hereditary  disuse,  As^ 
&c-       .  dation  and  the  best  tests  of  independence  of  charac*  is  said  to  be  very  common,  and  to  prevail  chiefly  in    *• 
iter.     There  is  nothing  more  characteristic  of  the  Scot*  cold  and  damp  places,  and  among- people  who  live  on      i 
tish  peasantry  than  their  respect  for  the  Sabbath.     In  poor  diet,  and  principally  vegetables, 
place  of  spending  the  Sabbath  day  in  idleness  and        Among  the  antiquities  of  Scotland,  those  of  the  Ro-As^ 
gaiety,  the  Scottish  peasant  accompanies  his  family  mans  hold  the  most  distinguished  place.    The  princi- 
to  the  house  of  prayer;    and  however  4mall  be  his  pal  of  these  are  the  celebrated  wall  built  between  the 
means,  he  appears  in  clean  and  decent  attire.     When  Firth  of  Forth  and  the  Firth  of  Clyde,  iu  thereto  tf 
the  service  is  over,  he  instructs  his  children  in  the  Antoninus  Pius,,  and  in  the  remains  of  which  nuns 
duties  of  religion,  reads  with  them  the  holy  scripture*  interesting  .inscriptions  .have  been  found.*  The  temple, 
.  and  perhaps  accompanies  them,  when  these  duties  are  called  Arthur's  Oon,  e  building  of  the  same  period, 
discharged,  to  some  romantic  and  sequestered  scenes,  to  stood  near  the  river  Catron,  about  l£  mile  from  Fal- 
con template  the  beauties  of  the  material  world.     This  kirk.f     Roman  camps  and  pillars  are  very  numerow 
observance  of  the  Sabbath  is  no  doubt  the  principal  in  different  parts,  of  Scotland*     Some  of  them  are  re- 
cause  of  the  superior  information  and  the  sober  and  markably  entire,  and  they  have  all  been  described  in 
moral  habits  of  the  people.  our  description  of  the  counties  of  Scotland.^    Geneni 
;Food.              jn  (ne  lowlands  of  Scotland,  the  food  of  the  people  Roy  has  followed  the  common  opinion  of  antiquaries 
does  not  differ  essentially  from  that  of  the  English  in  ascribing  those  camps,  «&c.  to  Agricola,  while  Mr. 
peasantry.     Animal  food  is  certainly  less  used  than  in  Pinkerton  is  of  opinion,  that  they  may  be  more  justly 
England,  and  spirituous  liquors  are  much  more  com-  assigned  to  Loliius  Urhicus,  A.D.  140,,  but  especially 
m on.    •  The  lowland  Scotch  are  now  better  lodged,  to  the  Emperor  Severus,  A.  D.  207,  who  conducted 
their  houses  are  kept  with  a  greater  degree  of  clears  two  campaigns  >  in   Scotland      Constantine  Colorus, 
liness,  and  if  they  do  not  in  these  respects  rival  their  who  is  said  to  have  made  a  long  progress  into  Scot- 
'English  neighbours,  they  are  advancing  towards  them  land  in  A*  D.  306,  bad  probably  some  share  iu  the 
with  accelerated  steps.     In  the  Highlands  of  Scotland,  construction  of  the  camps ;  and  Statius  informs  o-s 
we  regret  to  say,  that  the  cottages  are,  generally  speak-  that  Bolanus  erected  several  works  in  Britain.    The 
ing,  of  the  worst  description,  and  are  as  uncomrbrt-  most  northerly  of  the  Roman  camps  is  -near  the  source 
able  within  as  they  are  squalid  without.    The  diet  of  of  the  river  Ythan  in  Aberdeenshire,  and  is  about  two 
the  Highlanders  is  principally  oatmeal,  potatoes  and  English  miles  in  circumference.    A  Roman  station  oo 
milk ;  fish  being  much  used  on  the  coast.  a  smaller  scale  has  been  discovered  at  Old  Meldrum,  i 
Dress.             The  dress  of  the  lowlanders  is  the  same  as  that  of  few  miles  to  the  south-east  of  the  other. 

the  English.  In  the  Highlands,  the  bonnet,  the  hose,  Roman  roads  have  been  traced  to  a  considerable 
and  kilt,  and  the  plaid  are  etili  worn  by  the  peasantry,  distance  in  the  east  of  Scotland  as  far  as  Forfarshire, 
and  on  many  occasions  by  the  gentry.  The  bonnet  is  A  hypocaust  was  discovered  near  Perth  and  another 
made  of  sky  blue  felt;  the  kilt  and  the  plaid  are  made  near  Musselburgh, 
of  what  is  called  tartan,  which  is  a  woollen  stuff  The  Pictish  monuments  of  Scotland  bad  their  origis 
chequered  with  different  colours,  each  clan  having  its  tar-  in  the  5th  century ;  they  are  generally  circular  build- 
tan  formed  of  a  combination  of  colours  peculiar  to  itself,  ings,  and  whether  they  are  found  in  the  Highland*, 
The  hose  are  stockings  which  do  not  reach  the  knee,  and  the  lowlands,  or  the  Orkney  Isles,  they  have  been  uni- 
which  are  made  of  worsted  chequered  red  and  white.  versally  ascribed  by  tradition  to  the  Picta.  Dr.  Jamie- 
Diseases.  The  diseases  most  prevalent  in  Scotland,  are  con-  son  divides  them  into  two  classes,  via.  those  above 
sumption,  rheumatism,  the  ague,  fevers,  the  croup,  and  those  below  ground.  The  first  class  includes 
and  scrofula,  &c.  Consumptions  are  now  mare  frequent  their  circular  spires  and  castles,  such  as  the  cylindri- 
than  formerly  among  the  young,  and  they  carry  off  cal  tower  of  Brechin  and  Abernethy||  and  the  castle 
the  greatest  number  about  the  middle  period  of  life,  of  Glenbeg  in  Inverness-shire,  The  class  of  subter* 
This  disease  is  said  to  have  been  formerly  very  rare,  raneous  buildings,  and  those  nearly  underground,  are  -iri 
and  seldom  mortal.  Bheumatism,  which  is  now  very  generally  of  the  tumular  kind.  Several  of  them  are  •* 
prevalent  in  every  part  of  Scotland,  is  said  to  have  described  by  Pennant,  and  the  greater  part  of  them  to 
been  but  little  known  about  eighty  years  ago.  The  ague  the  Statistical  Account  of  Scotland.  They  Are  most 
was  formerly  prevalent  over  a  large  part  of  Scotland,  numerous  in  Sutherland,  Ross-shire,  Orkney,  and  Sbet- 
but  in  consequence  of  the  system  of  draining  which  land,§  where  the  Scandinavians  are  known  to  have  bad 
has  taken  place,  it  has  been  entirely  banished  from  a  permanent  residence.  These  buildings  are  denomi- 
msny  districts  of  the  country.  The  fevers  which  pre*  nated  Picta  houses,  duns  and  burghs, 
vailed  in  former  tiroes,  were  generally  of  the  pleuritic  The  antiquities  that  seem  to  be  of  Danish  origio 
and  inflammatory  species,  but  those  of  a  low  linger-  may  have  originated  in  the  ninth  century.    Accord- 

+  A  very  minute  account  of  this  interesting. specimen  of  Roman  art  will  be  found  under  our  artide  AHTOHixus'a  Wall,  Vol  H. 
p.  225. 

f  A  full  account  of  this  Roman  irocription  will  be  found  under  our  artide  Arthur's  Ook,  Vol.  II.  p.  523. 

$  Plans  and  drawings  of  the  most  interesting  will  be  found  in  General  Roy's  Woxk* 

||  See  our  articles  Abernethy  and  Brechin. 

5  :See  Siutitiical  Account,  Vol.  II.  p.  66;  III.  410,  543,  567;  IV.  389,  390  ;  X.  32,  304;  XIT.  163 ;  XVL  64. 
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itlci.  ing  to  Pfakerton,  they  seem  to  have  consisted  of  a 
— '  vast  hall,  open  to  the  sky  in  the  centre,  while  the  ca- 
*•  yities  in  the  wall  formed  recesses  for  beds.  These 
"8*  buildings  he  considers  as  displaying  the  first  elements 
^  of  the  Gothic  castle.  The  engraved  obelisks  found  at 
no,  Forres,  &c.  have*  been  ascribed  to  the  Danish  invaders ; 
titles,  but  Pinkerton  regards  them  as  more  probably  monu- 
ments of  signal  events  erected  by  the  kings  or  chiefs, 
so  late  as  the  fifteenth  century. 

The  abbeys  and  castles  erected  since  the  time  of 
Malcolm  VI.  are  very*  numerous.  The  most  splendid 
of  the  abbeys  were  founded  by  David  I.  in  the 
twelfth  century,  such  as  Melrose,  Jedburgh,  Kelso,  &c. 
an  enumeration  and  description  of  which  will  be  found 
under  our  article  Civil  Architecture. 
d  The  most  interesting  remains  of  our  Scottish  ami-* 
qtrities  are,  perhaps,  the  vitrified  forts,  which  Pinker- 
ton  considers  to  belong  to  the  thirteenth  century.  We 
have  already  described  them  very  fully  in  our  article 
Forts,  Vitrified,  and  we  may  probably  resume  the  sub- 
ject under  the  word  Vitrified  Forts. 


Among  the  antiquities  of  Scotland  may  be  enume- 
rated the  parallel  roads  of  Glenroy,  because  they  have 
been  supposed  to  be  a  work  of  art,  and  to  have  been 
formed  by  the  Scottish  kings.  If  we  view  them,  on 
the  contrary,  as  we  do,  as  a  natural  phenomenon,  and 
as  the  result  of  -  a  great  geological  convulsion,  they 
will  possess  a  still  higher  interest,  and  be  ranked 
among  the  most  interesting  phenomena  in  the  history 
of  our  globe.  See  our  article  Parallel,  Roads,  where 
they  are  folly  described,  and  the  question  of  their  ori- 
gin minutely  discussed. 

For  farther  information  respecting  the  antiquities 
of  Scotland,  the  reader  may  consult  Pennant's  Tour  in 
Scotland ;  General  Roy's  Military  Antiquities  of  the 
Romans  in  Britain  ;  King's  Monumenta  Antiqua  $  Pin- 
kerton's  Inquiry  into  the  History  of  Scotland,  1789; 
the  introduction  to  Dr.  Jamieson's  Dictionary  of  the 
Scottish  Language  ;  ■  and  Chalmers'  Caledonia.  Various 
minute  descriptions  of  individual  antiquities  will  be 
found  in  the  different  topographical  articles  in  this  work 
relative  to  Scotland* 
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EDINBURGH  ENCYCLOPAEDIA. 


PLATE  CCCCLXVIL  Fig.  6,  7.  The  forcing  Pump  with  air  vessels- 

Fig.  8.  Improved  lifting  Pump. 
Contains  Diagrams  illustrative  of  the  article  Porishs.      Fig*  9.  Forcing  Pump  with  solid  plungers. 

Fig.  10.  Pump  without  friction. 
PLATE  CCCCLXVIII.  Fig.  1 1.  Haskins'  Quicksilver  Pump  without  suction. 

Fig.  12.  Dr.  Robison's  improvement  on  Garret's  Pump 
Fig.  1.  Common  Printing  Press.  without  friction. 

Fig.  2,  3.  Represent  the  Stanhope  Press.  Fig.  13.  Dr.  Robison's  occasional  Pump. 

Fig.  *>  &  Show  Ruthven's  Printing  Press*  Fig.  14.  De  la  Hire's  double  forcing  Pump. 

Fig.  6.  Clymer's  Columbian  Press.  Fig.  15.  Centrifugal  Pump. 

Fig.  7.  Barclay's  American  Press.  Fig.  16.  Smeaton's  Pump  for  keeping  up  a  constant 

Fig  8.  Wells'  Printing  Press.  head  of  Water. 

Fig.  9, 10.  Hope's  Printing  Press.  Fig.  17.  Pump  with  a  double  Piston. 

Fig.  11.  Simple  Copperplate  Press.  Fig.  18.  Three  Barrelled  Pump. 

Fig.  12.  Shows  the  application  of  the  wheel  and  pinion    Fig.  ig.  Trevithick's  temporary  forcer. 

to  drive  the  Rollers. 
Fig.  IS,  14.  Mr.  Lizars*  Cast  Iron  Press.  PLATE  CCCCLXXI.  No.  I. 

Fig.  15,  16.  Represent  Perkin's  Steel  or  Copperplate 

or  Block  Printing  Press.  Fig.  1,  2.  Newenham's  Fire  Engine. 

Fig.  $,  4.  Another  Fire  Engine. 
PLATE  CCCCLXIX.  Fig.  5,  6\  Perkin's  new  Hose  for  Fire  Engines. 

Fig-  7 — 10.  Represent  various  Pumps  by  Ramelli  and 
Fig.  1.  Shows  Messrs.  Applegath  and  Cowper's  double  others. 

Printing  Machine.  Fig.  11.  Brown's  vacuum  Engine. 

Fig.  2 — 10.   Show  Mr.  Church's  Type  Founding  and    Fig.  12.  Mr.  Hunter  of  Thurston's  self-acting  Pump. 

Printing  Machinery.  Fig.  1 8.  The  Button  or  Tail  Valve. 

Fig.  12.  Represents  Bacon  and  Donkin's  Printing  Ma-     Fig.  14.  The  Spherical  Valve. 
chinery. 

PLATE  CCCCLXXI.  No.  II. 
PLATE  CCCCLXX. 

Fig.  1 — 3.  Represent  Muschenbroek's  Pyrometer. 
Fig.  1 — S.  Show  the  Sucking  Pump.  Fig.  4.  Shows  Desagulier's  improvements  on  it* 

Fig.  4.  The  lifting  Pump.  Fig.  5.  Ellicott's  Pyrometer. 

Fig.  5.  The  forcing  Pump.  Fig.  6,  7-  Smeaton's  Pyrometer. 

VOL.  XVII.  PABT  II.  4  R  4 


684 


EXPLANATION  OF  PLATES. 


Fig.  18.  Is  a  new  Compound  Prism  for  Optical  Expe- 
riments, proposed  by  Dr.  Brewster. 

Fig.  19-  Is  a  Diagram  for  explaining  the  Optical  De- 
ception of  Le  Cat. 

Fig.  20.  Represents  the  Common  Air  Gun. 

Figs.  21, 22.  Is  an  Air  Gun  on  an  improved  principle. 

Figs.  23, 24,  25.  Represent  the  Magazine  Air  Gun. 

Figs.  26,  27.  Show  the  ascending  Snake  put  in  Motion 
when  placed  on  a  Chimney-piece,  by  the  As- 
cent of  the  Heated  Air. 


Fig.  28.  Represents  the  Inflaming  Condenser,  in  which 
a  Piece  of  Amadou  is  set  Fire  to  by  the  Heat 
generated  by  the  Condensation  of  Air. 

Fig.  29.  Is  a  Representation  of  the  Rotatory  Gas  Bur- 
ner,  which  is  put  in  motion  by  the  reaction 
of  the  issuing  Gas,  and  invented  by  Mr.  John 
Nimmo,  brassfounder,  Edinburgh. 


END   OF   VOLUME   SEVENTEENTH. 
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